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BRIEF DESCRIPTION OF THE FIGURES

Fig. 1. is a chart summarizing the selective process for isolating purified AGP
composition.
20 Fig. 2: shows the proposed structure of AGP composition.
Fig. 3: shows the effect of AGP composition on IL-10 Induction.
Fig. 4: shows the effect of AGP composition on Percent IT-2 Inhibition.
Fig. 5: shows the eﬂ"ect of AGP composition on Percent IFNy Inhibition.
Fig. 6: shows the effect of AGP composition on Inhibition of GMCSF.
Fig. 7: shows the effect of AGP composition on Inhibition of human TNFa..
Fig. 8: shows effect of AGP composition on NGF Induced Human Keratinocyte

Proliferation.

Fig. 9: shows effect of AGP composition on NGF Induced Human Keratinocyte
Proliferation.

30 Fig. 10: shows effect of AGP composition on Skin Thickness in PPD

challenged guinea pigs.

Fig. 11: shows effect of AGP Composition on Inhibition of Epidermal

Thickness Induced by TPA (12-O-tetradecanoylphorbol-13- -acetate) in Balb/c mice.
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20  the proliferation of apoptosis-resistant keratinocytes. Psoriatic skin lesions are
characterized by inflammation, with T cells and neutrophils infiltrating both the dermis
and epidermis and excessive scaling related to epidermal hyperproliferation and
aberrant keratinocyte differentiation [Reich K., Garbe C., Blaschke V., Maurer C,,
Middel P., Westhal G., Lippert U., and Neumann C., J. Invest. Dermatol., 2001, 116,
25 319].

Autoimmune disorders are diseases caused by the body producing an immune
response against its own tissues. The cause of autoimmune diseases is unknown, but it
appears that there is an inherited predisposition in many cases in the develOpmgnt of an
autoimmune disease.

.30 In a few types of autoimmune disease (such as rheumatic fever), a bacteria or
virus triggers an immune response, and the antibodies or T-cells attack normal cells /

because they have some part of their structure that resembles a part of the structure of

the infecting germ.
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The inflammatory process involves a series of events that can be elicited by

numerous stimuli (e.g. infectious agents, ischemia, antigen-antibody interactions, and

10  thermal or other physical injury). Each type of stimulus provokes a characteristic

pattern of response that represents a relatively minor variation on a theme. At a

macroscopic level, the response usually is accompanied by the familiar clinical signs of
erythema, edema, tenderness and pain.

The symptoms observed in psoriatic patients include hyperplasia and abnormal

15  cornification of epidermal cells ascribed to the excess turnover of the cells by hyper

metabolism, asthenia of inflammatory response in the epidermal layer, vasodilation and

leukocyte migration and inﬁltrétion into the.epidermal cell layers. However, it is now

recognized that epidermal hyperplasia is a reaction to the activation of immune system

in focal skin regions, which in furn, is mediated by CD8+ and CD4+ T lymphocytes

20  that accumulatc in the diseased skin. Indeed, psoriasis is now recognized as the most
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The mumber of different and sometimes toxic treatments employed for

amelioration of psoriasis is testimony to the resistant nature of this disease. As the

25  majority (90%) of psoriasis patients have limited forms of the disease, topical

treatments that include dithranol, tar preparations, corticosteroids and the recently

introduced vitamin D3 analogues (calcipotriol, calcitriol) can be used. A minority

(10%) of psoriasis patients have a more serious condition, for which a number of

systemic therapeutic modalities are available. Specific systemic therapies inchide UVB,

30 PUVA, methotrexate, vitamin A derivatives (acitretin) and immuno-suppressants such

as cyclosporin A. The effectiveness of cyclosporin and FK-506 for treating psoriasis

provides support for the T cell hypothesis as the prime'caus,e of the disease.
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25 Use of macrocyclic immunoéuppressive agents such as Cyclosporine,
Tacrolimus and Ascomycin may impair kidney function or cause hypertension.
Possible side effects of hydroxyurea include anemia and a decrease in white blood cells
and platelets.

Calcipotriol, a synthetic vitamin D3 analogue has become one of the widely

30 prescribed treatments for psoriasis. However, it causes significantly more skin irritation
than potent topical corticosteroids. The common adverse effects include lesional or
perilesional irritation, facial or scalp irritation, or excerbation of psoriasis [Ashcroft D.

M., Wan Po A. L., Williams H.C. and Griffiths C.E.M., BMJ, 2000, 320, 963],
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bst I I | |
he” narl o rEEAUCRch IR, bk AfvelbLEO e F30 R AR B <

suf f er nar KEik ddiastties sanmbapsmmaﬂten@nakmhasm}oﬂfemxten{t oo lidiside Rffeéls that
Richards H _.L. I\%lée and (fgl?bgG“fflths C.E M, J. Am Acad.

Der mat ol ., 46% TG 3 Willpg e TegiR aain & cenissiorhiond gisape thafLither kngwi ch
provi des a @ﬁfpecuﬁ/@oher {alerated and effective treatnment of psoriasis and

whi ch noreover, overcones the shortcomngs and limtations of the current
treatments has bbendditisn| epet fromoihe ¢lin®al manifestations and inconvenience, the

20 psychological impact of the disease on the patient’s life is tremendous. Psoriasis is a
complex condition affecting all aspects of emotion and physical debilitation for the
patient and, substantially reduces the quality of life for millions of people all over the
world. Moreover, as it is often clearly visible, affected individuals suffer marked
distress, embarrassment and discomfort [Fortune D. G., Richards H. L., Main C. J., and

25  Griffiths C. E. M., J. dm. Acad. Dermatol., 1998, 39,196].

A composition derived from a plant source, which provides a safe, well-
tolerated and effective treatment of psoriasis and which moreover, overcomes the
shortcomings and limitations of the current treatments has been disclosed in our U.S.
Patent Publication No. 2003/0194456 Al.

30 U.S. Patent Publication No. 2003/0194456 Al discloses useful i vitro and in
vivo immunological and pha.rmacblogical activities of a medication/composition
comprising an extract obtained-from the leaves and/or stems of the plant, Argemone
mexicana, optionally in combination with an extract obtained from the fruits of the

plant, Cuminum cyminum for the treatment and prophylaxis of psorasis and other
6



Pat ent Publication No. 2003/0194456 Al. 30 U. S. Patent Publicati on No.

2003/ 0194446, Abs/6issad oses useful in vitro and in vivo i nol ogi cal and
phar macol ogi cal activities of a medication/conposition %Wgwoﬁﬁz

extract obtajned fromthe | eaves and/or stens of the plant, Argenopne
mexi cana, Op‘il?% P Y09 FFIahiivEh canbone Aqeaeusseieactic obeqiesestefhranli¢ berfdtyi t S

of the pl anfpar: GAsth RGNS tr-eat ment, and prophyl axi.s of
psori asis a% ot her rwgl WO ?%‘%%9%%3%@%@? %@Oé‘}%ﬁ]&i@ﬁggﬁy g«gt}vdg?ss profrides
extract, whigniteant beluaitomiuibeuste oft Inariabis G\red aRSeRHUSy BIRRMPAISE) &4LE 3G,
apart from ebxh[i biii n}%l.usef. | inmmunol ogi cal and pharmacol ogi cal activities
provi des  sighit FCHAT P HUEE gt ranaene! permal permssbleasings Alre praafichf Soreept y
| ndex (PAST)sush@ oniivibed obhlishist QL ghaiptd Ly b0, he range of nornal
permissible limts. In gr brlg%ag?ﬁlgoﬁce%g%ldst udi‘es - cohduetedron® FRfhaston
havi ng chr orfiogwppisiagube ebavepiensionédiskisact avhieanpingiistent orMBEwao FRUSh e liDE,
abovenenti one Xt rg%ﬁ%%gg adm nistered orally was found to result in
reduction of “t{fECPAS] ST HEBH-33 2.8 19 9-9. D271 With anilisersa foieseame

free state RseEyYELLE Z%igﬁg%g‘%ég&,%ﬁf&geﬁénéﬁ@eks of treatnent. U S.

Pat ent Publ i cation No. further reports the acute toxicity

10 (LD50) of the W&t Paet Riiflabties No. 0p003/E ey a3 @ARLQEpSHEMS LhidBRidHANt .
Argem)ng lgﬁ‘ﬁ an?, as eval %ated in mce and rats through oral andt . V.
routes of adPAPsPF 519 BHTack §okune Homhiic lsakrRsaRndiasi Hers of théplaani Avgerizteh
50% nor t al i tyaxiddia MOl J: I . Ar genone, xi cana pl ant
i s conposed "ot Vari ols 1%2%%%%%\%?%&%@%%%@ %ﬂ & g?ul £y Oﬁlégal?ljnsﬁﬂaﬁ‘é’lnoi ds
such as pr ottopeAé00¢meke pode weightaifehe hamabwithspvbebhgkiyne nitrate,

cryptopine, allo pt.opi ne, copti sine, sanguinarine, dihydrosanguinarine,
nor sangui nari ne, %%’Z%Sﬁ?‘?ﬂt’cﬂnﬁé@ﬁ&’é%ﬁ%i@%ﬁf&?@P”ﬂ?’W@ﬂG@ péang ksy¢cdmposed of

chel er yt hri Rariond@r&hteings WkiEh Molude BEGIHAY! di hydrochel erythrine, (-)
cheilanthifolin, (-)-f3-scouleri nlé met hohydr oxi de, (-)-a.- stylopine (-)-a

and P- 4Pyl opi ne ihet hoWilotdsi sesh af - )prapidesipretapine frolrate, berbaEakOB¥berine
di hydr osanguyj: i ng -.)- a-tetrahydropal mati ne nethohydroxi de, reticuline,
thalifoli netﬂltg%%’an%r?%gp%?’ge | ﬁﬁf?égplﬂ& FOGBNPRI ransuBF e dilydiosengyinarine,

A W T R R
i soqui nol i n@ordhelerghiing, i recetomad dikydtnodhelstyitnime {-) cheilanthifolin, (-)-B-scoulerine
methohydroxide, (-)-c- stylopine (-)-o¢ and = B- stylopine methohydroxides, (-)-

20 cheilanthifolin, 6-acetonyl dihydrosanguinarine, (-)-o-tetrahydropalmatine
methohydroxide, reticuline, - thalifoline, muramine, argemonine, norargeminine,
argeme)lcicaine A, argemexicaine B, N-demethyloxysanguinarine; (+)-1,2,3,4-
tetrahydro-1-(2-hydroxymethyl-3 ,4-dimethoxyphenylmethyl)-6, 7-methylenedioxy-
1soquinoline, helleritrine, and oxyhydrastinine;

25 1i) Flavonoids, such as isorhmanetin, isorhamnetin-3-glicoside:
isorhamnetin~3-O—glucoside,_ isorhamnetin-3,7-diglucoside; 3-methoxy quercetin;
quercetin 5, 37,4’ trimethyl ether; hteolin, argemexitin and eriodictyol;

iii) Fatty acids, such as palmitic, stearic, arachidic, oleic, iino!gic_:, lauric,
behenic, ﬁgnoceric, hexadecenoic, ricinoleic, 11-oxo-triacontanoic and 1]

-hydroxy
30  triacontanoic;

1v) Amino acids, such as histidine, lysine, glutamic acid, glycine, alanine
2

leucine, wvaline : : . .. . .
A , phenyl alanine, tyrosine, threonine, argimine, serine, asparagine,



25 ii) Flavonoids, such as isorhmanetin, isorhammetin-3-glucoside;
i sor ham. éY@ﬂ&Bmzﬂ@$uc05|de i sor hammet i n- 3, 7- dlgluc03|deyc3ﬂﬁghg@mﬁ32
quercetin, quercetin 5, 3',4" trinethyl ether; luteolin, argenmexitin and

eriodi ctyol gysfeide) F%&mog&leds t@g@hﬁ pay, rgkﬁ,mﬁﬁ@ar Lﬁogner achi gl? 0l el c,

l'innleic behenlc l'i gnoceri c, decen0|c rici nolei
11-oxo-tri alt;nirﬂmmlmeaﬁebla]nlﬁé)wmoa(gpartﬁfhctdl acontanoic, iv) Amno acids, such

as histidine, |ysine lutam ¢ acid, g i_ne, al anine, . |eucine, vallne
phenyl al ani né é@fBBI%qué‘eSat%ﬁlPEéﬁl Bcoséra@&#ﬂ%éosesaé‘ qliéCOSlé%i)ar agine, 7 WD

2006/ 025068 PG‘)-/ @%ﬁ%c@&o%ﬁﬁl ascs)(t%tzﬂcp% rlgattaﬂbﬁg“ 9161 ra%ﬂ@&r?ﬁ%amaﬁg and

hydr oxypr ol i ne,” proline tam ne, ydr oxypro | ne;
asparti ¢ aci d(vub) Carﬁdteychfoamlﬁmndsd@fe egyhllwbel Bnditbsterot O5@aRREN nitrate,

(e Aa By

gl ycosides; vi) Organic acjds, such as succinic, citric, tartaric, naleic,
and malic: @B P@@FHQ“@%@@&WE@H‘@B%"Q i ke ceryl alcohol, 6- sitosterol,

potassi um ni tratg,,,;Galgl ﬁdﬁ’h@ '}gﬁ? i Bt ﬁ%&gl&Q&ﬁEéIjrﬁﬁﬁ ﬁ@q%avesléndpo%fﬁgﬁga%

found that the extract obtal ne eaves an emo

nnexi cana pligatousimexitdier plagessing othe eplocast fON eRtrgctionMRGES @{dc%u@ﬂdand
per col ati on, water, ethangl and m xtures ther eof disclosed in U S

Pat ent 10 A&‘P&FQSI%L&H OFFLER BV RtERt ERRLRD 209 opBTteEes 4 dsseok disglased ns @LﬂgsPdl.&hﬁ. ally
al | of jphe %é%ﬁgﬂ@%h@ﬂﬁﬁ d1§8.”99(5§76§944k@ &{]QSHtar sq§§tarﬁtﬂﬁly%i RS .

conmposed of e conpounds ~present In

extracti on mentmn,edIwmp@undﬂfr}in&ﬁﬂem‘ivoalsmhﬂemtﬂwois C(ﬁhﬂﬁ&b@lo@&ﬂ the %g@ghggs,
fatty acids, ganl c acid g%no amcfd rs and salts. The extracts,

t hus™ obt ai r@&g egt il Raps 9 gﬂﬂﬁ: 8t yeeddpr e nlBSePé&’érﬁ"PmPQ?dA@fpﬂ égnieont
Publ i cati Or‘aﬂ&mdgoﬂlﬁ/oﬁéﬁﬂdf@ﬁtﬁm&@ro? efn?d%@ﬁ %nﬁﬁg”aa'dg siBarflahf Qund In vivo
i munol ogi cal and phar macol ogi cal ac%l vities e. mmuRoSuppr essi on,

| ynphoprol i fer at Tl axtrlactyj tthon, ohtmho&lasepnndlhbaprcmnsssmehbrﬂﬁdl br 208 npatghtti on,

| F h|bt|on L-10 d i on: rati noc roliferation

i nmybl tli on PB?%I’L‘C&%?& )tk]r\;"r @bé@ﬂ%‘g{%ﬁeﬁ a‘fver(,ey OB ISR ot Wifio and in
hi bi t , h o

Pvr %Es‘%"d.“n%f?%‘.‘l?.@l?n"’faéﬁ%%n%@ﬂ“‘%ﬁ"‘%ﬁ%ﬁ@ﬁ?h@%’r SRaaoAYsE5n .

ki nase, whi lamthBmﬂafﬂmmou @nlbbltmwoiywdna moerhtlatiqus euélatas c[[a@tmhibit)bn TFNy

Fur t her nor Pat pli.cation Publ i cation_ No. 2003/0194456 Al teaches
Phat the anBuiER | tbd el Hadiaien. FHEURAG0SORHGET SO daibeion gesraialytic

Rzm cana geinogm%t ﬁ%&ﬁ(‘t)ﬁ’elﬁ? céll %E&hi%%foﬁ%hﬁ%i tiéh, 3heBRMH 65 8 YONR S USILAR
20  expression such as ICAM 1, MEST inhibition, and enzymes inhibition such as p60src
Tyrosine kinase, which are known to be involved in anti-psoriatic activity .
Furthermore, U.S. Patent Application Publication No. 2003/0194456 A1l teaches
that the abovementioned extracts of the leaves and/or stem of Argemone mexicana plant
could be fractionated using alcoholic solvents such as n-butanol and methanol and the
25  fractions obtained thereof also exhibit in vifro and in vivo immunological and
pharmacological activities including anti-psoriatic activity .
The fractionation procedure of the aqueous extracts of the leaves and/or stem of
Argemone mexicana plant, described in Patent Application Publication No.
2003/0194456 Al was achieved through a multi-step, liquid—liquidl partition
30 chromatography, precipitation and drying of extracts and provides fractions contammg
substantially different classes of compounds as major components.
For instance, as per the method described in U.S. Patent Application Publication

No. 2003/0194456 A1l an n-butanol soluble fraction was prepared by adding n-butanol

8



25 fracti Lned thereof also exhibit in vitro and in vivo

i nmunol og&gélgﬁ)&a%@gw%ghar macol ogi cal activities including anltéT,H@%j/@M G ,
activity. The I-]‘lracti onation procedure of the aqueous extracts o The Feaves
and/ or st enioftie Afggavsnexinexi cfiRbe Akafts, 288%¢" ikad Ny, Bat ent | i catjon
Publ i cation No. . 2%??{(301 4456 Al was achi eved t%?loagﬁ‘lig rﬁ%??i”- e plant,

i qui d- I i qui @ FEPEIOf i8R Daianel davardgemphe aqpees masatﬁonnwawtﬂ)fyelwsih&% &f the
extracts angbpfavl Besr fFiacth 0 ini.n bstagntially different” classes
of conpounds. as mgj 2r célrrponigﬁtsasnfEi %E)a Ofaﬁ%@aﬂ’ig}e %‘gvﬁéﬁlﬂfiﬁ’éf%@%gr@wertbbed

in US Pat8fe thq)mhumdl@nlumebﬁiacmfi af a WecoR0R340 &%&%ﬁ%&og ﬁgggéggtﬁggg

soluble 4r i S, prepared by addi ng n-butanol

PCT/ | NZOSI)S?%&%% "8]>t‘ﬁggﬁ‘&d¥8ﬁ@ﬂéﬁéwa £ sefidthess| vezsvertectid Tbe sSE@MQf wae
Argenone nesepeatd, Rhanthe m8QPAIAL] of e p-butangl |l ayer. fromthe aqueous
phase, fol I_ovve]d ]by washi ng of tsﬁéllvgﬁ-l%u?{gg%l a?é;;%qphan@ﬂ '\){?/ag’éf@ thA gmethanol-
evapor at i on'2&telRdragsionent Thin fidtrate eshiaiedd RrRs Skb&ation ike h@anolinsomubi

n- but anol - FHBﬂ\Rﬁefﬁro%gEi on _Aas a]avi scous mass. The aqueous | ayer, W% ed 5
Wit h met harfol , ~wher ern %9’38&‘611? WREH TR e s3Il Pdpatasion wase dfef methesb]-sbh)so! i d
mass was Sepsivated soBfehidghe mass di ssolved in water and |yophilized to give
t he met1 anol - nsol nbl e fract! on. The filtrate obtai ned after _separati on of
the metfanol - i nsbIRMALY, 4igewiope t meeictmom plher Feidanabownas of sopi Xi Bintanol-

evaporatio ol -soluble fraction as a solid mass. 71
Typi cal |y, rbg\g%geremﬁ%gﬁ ?ﬁ&?@gﬁ’ao | BRtapektdebie atsatiton3 -havisgs oftotat busea Aohber

sol ubl e fr detwemm; 29163 58:%0H 1REHeNak € tion,. having a total base
nunber bet \{\J/eﬁn §90- 340; and 24-30% ﬁ%ﬁ%% h-?blqﬁsfgﬁcﬂfi‘?ve Baving  detal hasei ng a

total base®™ FrAsER\IRE 8850488 0sed Arreincdthsh agiba is. :
Gantity o o mout 1ol el R quRgon i 6t i

quantity ofre@gied b Rad,] uired t.o neutralize all basic
present in ?L@gﬂeof sgﬁnt}:r) e a@%ﬂ? ?@ﬁ%‘f”&ﬁ@cprﬁ%qné%béfoﬁﬂwph%e three fractions

di ffer 18ubst ant iAd Imeritiontdeher6i@Bstirs UtiONp RS ndsccontai ned therein.
The n- but arlg‘lﬂ;%%g ubl ¢ fraction was found to %gﬁ?al ng';f af%sﬁ’&?a-uy avothei ds
and ot her "8 oI EcH HmRgh eorisined thasin (e n-bekhanohbe fubid fLagL,Len Was

found to centahifM;i | rganic.acid and salts; while the
met hanol -i nsol ubl e f r{aaclz(??%ﬁﬁ%)gm?%u%d tcgh?fo%%ilﬁo@@é%{r geight cromipouadyd; dbe and

20 salts. Evéhnphsolgble fxdtensiwvee fERAITES @bniay 85k ihens.Qver the years on
di ff erent Q)\?ﬁ.ltﬁ of Lhe Argenone. mexi canan‘pl aﬁlt§1t1 (g\%éelhgeérﬁﬁ?lgcﬁcf‘ﬂalﬂ%éahs;

i sol ation of 8 NurBEraR-ingigkle diasgion wanfonoi ds somsninnaugaes, dSrpa®b 4R0L Go@Ci ds,
fatty 2ci dsalgtc., however, no : '

Even though, extensive chemical investigations over the years on different parts

of the Argemone mexicana plant  have resulted in the isolation of a number of

alkaloids, flavonoids, amino acids, organic acids, fatty acids etc., however no
- 2 -2

systematic study has been conducted and reported for isolation and identi

25  other principles present in the plant.

fication of

One such principle, commonly found in the plant kingdom is Arabinogalactan-
Proteins (AGP), which are essentially macromolecules of polysaccharides in which

the carbohydrate is associated with or linked to proteins. AGP is composed mainly of

1. .
arabinose and galactose residues. These occur in plants as polysaccharides in

association with varying amounts of proteins, and generally contain a high proportion
_ 4 g
of carbohydrates with comparatively less proportion of proteins, usually less than 10 of

proteins, although, AGPs having higher contents of proteins are also known. AGPs are

widely distributed in most of the bhigher plants such as Echinaceq Purpurea, Nicotiana
7544 .. . . . . . ’
alata, Vitis vinifera, Diospyros kaki, Gladiolus gandavensis, Lolium nultiflorum
0 ItifT



systemati ¢ study has been conduct ed and reported for isolation and
i denti fi o 2aens/0@$06825 ot her principles present in the pl @atr/iNgSv€06HHEN
pri nci pI e, comonly found in the pI ant kingdomis Arabinogal actan- Proteins

(AGP), fA}l@ek% ksﬁ‘”tcp@#é YATRCTE £64! esKe& RORY SASHRALd der 1Ay %{1 the

car bohydrate 1's AssocT a I hke to proteins. AG’is éorrpose
mai nly of JaPlabi ﬁbmob,nwwan,ama;seﬂ ¥iaslidss. vuTgresss[Im; G.1B.pAdats, @\,

I h 30 t th , d
enorai |y EBHOSS i %t HO by SehribHg dPaUEe Lishte G AP y
| ess propoft i Biasaﬂaé[,%vn@m g@&&me@&ﬁcﬁh%oé@ﬁf 49PBO4Ei ns, al though,

AGPs havi ng h enfs o roteins are’al so known. AGPs are widely
distributed in mﬁ]fs obsqehseadihegher aml swates Islihg sofEctiesi aEt ezsppid puMeands

Lol {una. it SHERHEES 5 WenEDOeN0 dsEBBCILEG o8P B80S DRI IO ¢
Carke, A Eu%g%{) rﬂlﬁ? a %lAm KB9%ng Fueaﬁ'@fereﬁh‘éhn@n aBwhil as%%’bﬁt@é&ﬁ@ sohatkl ant

Physi ol ., , Phaseol us VUl gari s [ Hawes, B., Adans, G A,
Phyt ochet nesibryoged i, Thgly arE%Sb vaBsj fandadomchia mCabldcﬁWmFO[H@% 8400852

2107501} . 44 20" BRERE “mmnitsn e AR B CHGIOT BRRATH: B AR Mer DA pona

to woupgls 1RBshthiRf £Ghiaeisse | BrPhAltse hidhp BraAeh&l, rBoRti ehidaliariedsd@r i10Y, and
specific interactions. They also play a role in cell and tissue

di f f er ent i atatens asdvmiskesassidenclroms highly mgbssibried by ardnnefispendsiesidugheyd ar e

al so val ued for. varj,ous bi ol activities [PPVO,0Lf 00682 Al

There are tHSCYPHES h(?f S%y&g ﬁam}g\@g Igyﬁf)ﬁf E@[E’D?S]e etcl'#eregé]tc? of urdni¢, aCli%EP 10
|1 cont ai naad gl stiGites BefPiiRed itk AsSrdpoaBlly branched, contain usually |ess
than 10% proteins and possess side chains highly substltut ed by

ar abi nof ur anosy|As BshdeRrss keseinbefons tavar thovgh G@M@éﬂg’emg@éwﬂﬁaﬁﬁ]é%ﬂs of
gl ucoses ;Tgiggrngn %gcz%%sﬁncggg%%frOﬁg&gfch&% ve?nﬁghoug% ﬁa@tgedend Lyajives

are ‘al So TRt 1D ore Ven

i nvest i gat ik®RsrdesdlhiioRaciasacedrization Andefiiastdidec ah ﬂlehameogieﬂ rprspeﬂﬁeg: bed,
however, no study has been directed towards isolation, characterization and

under st andﬁﬁPWmﬁ% %P@It@@ipéﬁﬁ optheqdanti es of AGPs pr esent in certain parts
of the pl a@qlﬁiw Fﬁ%—fﬁﬁ,ﬁ@%\l The present invention provides a
sel ective method tor 1solation o s from 20 an extract obtained fromthe
| eaves and/ or stHmspekedthiavaitiant profidge aakelrogvd metﬁodd‘bﬁdl;ola'tmn JHUAGP &tbnt Or m
whi ch exhibits vast|y. superior anti- psgrl atic 1 %/End ot her useful
20  an extract obtained from the leaves and/or stems o t e plant, Argemone mexicana in
purified form, which exhibits vastly superior anti-psoriatic activity and other useful
immunological and pharmacological activities compared to the extract and fractions of
the leaves and/or stems of the plant, Argemone mexicana, as disclosed in US Patent
Application Publication No. 2003/0194456 Al. In particular, the vastly superior anti-
25  psoriatic activity exhibited by the purified AGPs obtained by the selective method is
found to be highly useful in preparation of a pharmaceutical composition comprising
the same and thereby providing a safe, effective and well-tolerated treatment and form
the basis of the present invention.
Therefore, an aspect of the present invention is to provide a selective method
30 for isolation of purified Arabinogalactan-Protein (AGP) composition in a highly pure
form from the leaves and/or stems of Argemone mexicana plant.
In another aspect, the present invention provides a purified Arabinogalactan-Protein
(AGP) composition, having an average molecular weight range between 10 KD to 150

KD, isolated from the leaves and/or stems of Argemone mexicana plant.
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i mmunol ogi cal and pharmacol ogi cal activities conpared to the extract and
fracti ons WP 20¢di@p@aves and/ or stens of the plant, Argenmpig /Irﬂ,égdc ﬁ@ a, as
disclosed in. US Patent Application Publication No. 2003/01944 “A

particular, the vasly supesi t tic activity exhibited bythe
purified AGPs obt ai ned b thegg tﬂgc fe\g/%trre ﬁnt 5 g8 o&’ﬁ‘&“ﬁ% B Wtbmcyla@geful

i n prepar at icompo$itian phslr treateneni cfak psonm@s@ldbtamedcmsm ittsd Mehved RIRANR, d§$
t her eby proy di ng a safe, effecti g}{:% and we] | -tol erated treatnment an orm

the basis of/§H& b’r@’&lﬁf’”ﬁ’ﬁ I @Rt i§rieghls et sliertivs anhevabreseaied

invention i $ut hdREREL A8y &ﬁé@@ﬁ 04 'ﬁﬁ L.on of ur| fied
Ar abi nogal ac}tlan Pr ot €i nv(,cAGP) coérr%k%srfztgl oIr |ar?%a gttl'u(% y put:h W%ﬁﬁuﬂﬁe

| eaves ahd/ o¢giserns of Argenmwae nexi cana plant.. In another aspect t he
present inventio A vi des a uri{i&cﬁi Ar abi nogal actan-Protein (AGP)
conposi tion, havﬁAPfg) A avePide nBl eCf1 AresHii Q‘H‘tenFl%gﬁ et weevide 0 aKputified 50

KD, isol at edrhiappdiARat-Paes: @0NIEPLoSE& ML ALY rla phant. 10 WO
2006/ 025068 PCT/?%IZOOS/OOOlSZ Angt%e asé‘ect 0 tﬂﬁg‘%ﬁgéeé%‘%“eﬁ%} pidipms to

provi de an et il ePHEHI &lai/pf: %@n@ospflmewndetm@ammntplzfmr viiseH | @&t QRLAL ned
fromthe'l ea{& o ]T%dlCO{ gg gzone nexi cana_pl ant, which not only
is highly sa &¢ |\é}% aﬁaaf\ﬁéar Q893 BIOPETIEHt  PHSHe cier Oneover cowes bfie
shor t cond ngamandoupptdsailonORgnfHopk SiefeHbh %ﬂﬁbﬁlb@r??%é (fnd)dl’?ﬂartlef‘)% B0 as Ot her

aspect of the present invention'is to provid

Ar abi nogal atthibitipp,offN-u inlabivlong @nrpHs—il@ imtuction) kératnddytopahifarassh %Slhbl n,
of Argenp77e mexicana pl ant 1h

met hod fro eaves_an
exhibits uglé?f&PO?Wf%ﬁ%ﬁ’gp’&gaé\iES BtBRR I aCcol ogi cal properties such as one or

nore of 10 i MUNYYRRHESS! \/ i on t oki ne
nmodul ati on such as |L-2 |fﬂfﬁllﬂ%4| t%ggamﬂhé ?&@# E]Q]Fill{c:éry o ? Ipﬁé‘ﬂg‘yl Anpiydisdon; |

ker ati nocyt Wgﬂﬂ@mﬂ’mmndﬁ@ﬁ’l ¢Qm9051tioanmla1bg'(ﬂnroug&hlgélet;ﬁvélaggﬂll\@sg
i nhi bi tbon thgq% %tnap urth ect of . the present invention is to
provi de Ta puri g BrAGga a’?:’ Of-‘ff BEEFAq Peph Tog ofrprigient @ﬁprcsxhbfmmf
through a seheot inverenatt h&l@olfdéﬁﬁbuclﬁast H&lﬂaﬁﬁé’e?cl@rﬂgérﬂfa setcggrs AL aghzone

nmexi cana plant for treatnent or prophylaxis of one or ¥ such
as der mat i t #1§0rdes andoaherautodmpame; disaasdsdiceapsoriytic drthnﬁ@leﬂh%u@aﬂnaﬁahﬁﬁns

t t t.hrit toid thrit
Gronn s o sehai® Riierie BT Beforl ot tonis dieoes s euSisiamioybiing
spondi | i ti sgystesyis ﬂepnsCerbrﬂ@Mﬁeﬁfsué B D BRLASUSsyAREh i O EHBr Sall%}@]gsr ARE nsifiiha ndfor

allergies |ike asth
9% and chronic rT%struc’uve pulmonary disease.

Yet another aspect of the present invention is to provide a pharmaceutical
composition that can be used for the treatment and/or prophylaxis of the
aforementioned diseases and conditions comprising the purified Arabinogalactan-
Protein (AGP) composition isolated through a selective method from the leaves and/or

25  stems of Argemone mexicana plant.
DETAILED DESCRIPTION OF THE INVENTION

Unless otherwise defined, all techqical and scientific terms have the same
meaning as commonly understand by one of ordinary skill in the art to which this
invention below.

30 As used herein the phrase “purified Arabinogalactan-Protein (AGP)
composition” means a composition consisting essentially of only arabinogalactan-

proteins which may include trace amounts of other components obtained from

extraction of the stem and/or leaves of Argemone mexicana plant according to this
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20 -and chronic obstructive pul nonary di sease. Yet another aspect of the

present iyesisloensgS to provi de a pharnmaceuti cal corrposqimqmzwwgpﬁgn be
used for the treatnent and/or prophyl axis of the af orenenti oned di seases

and conditions. co i Si rified. rabl Pr ot ei.n

CoNnposi t i oW"F%tHna Ct HV%%%% ‘Aéi@ge?%’?? P3) Onr‘ré‘ct lgh?c{]ﬁ% IPe%\P@S“é?ﬁ‘T}‘%?al 25
stems of AsQefRRRERhEEARe G tompbdiibh BEAESEHR! faH N LEPTEdmb NYENTd S

Unl ess ot herw se defi ned, All technical and scientific terms have the sanme
meani ng asneignehedd sosupkrsmecaFisally asaeptelile s¥ipisaiSy skill in the art to which

tAp;igl n'oggfgg't ggng&g : n%‘)@@%@a@&[ ﬁémlcaﬁsn wa)r aaé‘sfowwa g& 5 PTOSHS P g

essent gl | ¥isohsnkyr abablin@gal aetrad- frpmotiel ﬁSvWﬁhﬁ(ﬂVoﬂ&yemﬁlCdﬂJd% HreBRe
amounts of other conponents obtained from extraction of the stem “and/ or

| eaves of meyemroPlannand Earipngtian Ot ficai@rhyith 8- brjegol and perhapokio

PCT/ | N2005/ 009&%% _bIMG BI L ble T R RHLL Tb i &ggﬂm%- Eﬂs%'hdié lgc?ﬂbh@g“' shed
froma phar fcal nposition conprising corrp05| I on because the
purified AGP COl’I’ﬁ@Sﬂdtlh(ﬂﬂfdiQﬁ’Sparﬁl@(bn bfthle weldodnragivas i cke bicgahhd/onleaeptabl e
excipients. In our US. Patent Application Publication No, 2003/0194456 Al a
process wadie & euE FsadcH s Piat aF Aisqlpseth e kiS Batenk Applicaiion Bublisatian dor

st ens t nd fractionation of the extract with
n- but g(?lol h@oz@b?ﬁ%@ﬁg% H?%bg?é\}ghtgﬁ%grgspectl ve n- butanol -sol ubl e,

met hanol - sol ubke an@wﬁﬂmmbfanmniwamefsteachndmlsleaﬂ'éa;eofrret hod for

preparation of the various frgél f the_ stem and/ or Ieavgs of the
Ar gerone e ABEHIQF AR XTER I PRE]oEPaNE BSTBSE 8h X ARTIANC BEASSAUISBDIYEY T on

10 20%%%%4@]@0% %[?ﬁ iB&sgbe %c@tfatmh)anﬂrfe?@cﬂgﬁ P 0si8k sBReftt r act

of the ste Ar genone nexi cana pl-ant, rough a nunber
of extract isa¢ch msowanhn,r eﬁhanlmbvmvemxturps eth@afaiblay ltobm)ligﬂnparammdet to sibépn the
successive nacera on and co ation usi n ent wat er, thanol
or ni xter eSOFRPPE ga?XtFa& G PP o?fo#ﬁlof e OE‘ eé’E’BWdFﬁ"r

extracts, %ﬂb 285, GRgAL 'ahats@ﬁs ofhedd KRk Rkdsould bavearhdsuctedl Reredtbiisted

organi c aci sugars and salts. These extracts coul d be used as such or
wer e subj ect éﬂbphﬂnaﬂnymmwgllvezdwmhmﬁ gissebethlof sgheh WEEﬂdUMﬁQI ﬂmtlbmwibny\hi ch

\Qe;gl 3? ?gnf 8][ I h cti Oﬁn?amtii %EI of)thgarxttrlaétl e(l)sng)&ginggl otrhae sSISHOR Cotf &2 15 lyop lzne%ld or

mass in water as obtained in step 1) with n-butanol, and separation of the n-butanol
20 layer from the aqueous phase, followed by washing of n-butanol layer with water and
evaporation of the solvent under reduced pressure to give a viscous mass of the n-
butanol-soluble fraction, which 1s constituted primarily of alkaloids, flavanoids and
other low molecular weight compounds;
iii)  mixing and agitation of the aqueous layer from step i) with
25 appfoximately six to seven times its volume of methanol and filtration/centrifugation of
the precipitated solids and drying to give the methanol—insolu‘t;le fraction, which is
constituted primarily of polysaccharides, organic acids and salts. This material was
dissolved in water and lyophilized to give a lyophilized powder; and
1v) Concentration of the filtrate i.e. aqueous methanolic solution from step
30 i) under reduced pressure to give a solid mass of the methanol-soluble fraction, which
is constituted primarily of amino acids, organic acids and inorganic salts.
The methanol-insoluble fraction prepared according to the method disclosed in
US Patent Application Publication No. 2003/0194456 Al was isolated in a yield of

about 33%. While there is mention in the specification that the fraction is constituted
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mass in water as obtained in step i) with n-butanol, and separation of the

" n- but anol WO2004/¢25@48 from t he aqueous phase, followed by washimdo@fooszRut anol
| ayer with water and evaporation of the solvent under reduced pressure to

gi ve a Vi scaug : 7 > =k i.on, [ i s _constituted
primarily of al dggfoglggr_fgcta?flﬁ S\I}gg%igﬁgr}%lr\lvﬁ 8%# ﬁées(r‘?3 (‘{O%\;Q\ﬁ&r#gﬁéﬁ%égrn %ggfllagrﬁ?tenzed at
conpounds; thititimeri xi ng and agitation of the aqueous |ayer fromstep ii)
;.aith 25 approI;(j ge:] el% §i_.>_<,to' seven tines its V(il,ume of met hanol and
fritration/centr ilﬁfé%tql fLgehony, Eevsalathap ithe, mehangltipeolably fojiongulileingd ve t he
met hanol - i neplikbhenb aakinBd iMysChatbs AGaRatibh BLEHcRIdn RS 400390194456 A i

pol ysacchari des, organic acids and salts. This materi alL was di ssorvg‘c} ¥n
wat er ard |5papHitierd zefdapmoginvasely BYopniweighid of dERSs,; (vaitid résp):cm(ﬂﬁmtagﬁju@n of
the filtrate, i ..e. equs_net hanolic solution.fromstep 30 iii) under ‘
reduced pr éeg%ﬂﬁcrztz tthgqélln Ve 58?%3“%%58%?5 HEHE A 4ITo PO abde pRd drgrappic
which is caistid teetmdhidBihiohik BB oBEiftS aQo9@hnk Go afﬂe%etﬁea' d@g&sgém' ¢
salts. The .methanol -insol uble fraction prepared according to the metho

di scl osed ithU-BF sertetpplingipn Pablieation o 2003/Q1P4M66 2D BI0ESHdEDoAR GRaS$n

i sol ated in,a.yLel 33%.~\VWhi |.e there.i ntion in.the )
speci fi cat irh(])l%t%%g&}tﬁi ﬁée% %glgéjﬁg%eﬁl% - TBE c?ﬁ%ﬁﬁ@f%%?lu% USBFEF 0BG s, albeit
PCT/ 1 N200s /10064 32neehtratigassd ir0i Bphitinghird$oand salts, however, these

constituents were not characterized at that time. Prescnt investigations
reveal that the THStIISHOT Hvea6rigtaze foungt thah AGHsatanehl molatqkin 4 perified iogh

di scl osed i ] InQ{ko ' i on _No. .2003/0 194456 Al is 5
consti tut eéﬁl (#Jﬁ g@;?ﬁ%ﬁ’%@% 1%/1%&%%6}/5\3{?491%%@ %f? ToEsst 3& ﬁtef%s?ﬂac@?r {cgvenef
aqueous extArgempre thexicarponiapgroxinsiblyt 18N D ebHBOLIM tyHillsd AN
acids and i nor%ani C e. the nethanol -i nsol ubl e fraction obtal ned

alts_i.
accordi ng tB"# eprﬁﬁ?fﬁa&h%ﬁ?@@%sgﬂoughqa@i@lymwe@pﬂhbda&nidotha‘?uﬂm ispéttédn

No. 20QG3§/0 Bctfibit | i _of - if i xture with ot
corrponents.]&:ﬁ% rretlﬁlgﬁ%tﬁ?l ﬁsoﬁog%lﬁg p?’ Ir)ré%ga %Cﬁi‘@gn ae?ﬁiée Reps0b ﬁ‘lnﬁgi%mu%ﬂ?"n | ow
concent r at inggthethdis¢insei initgh PatdntrpppicdtmnPublicetign Beenboi/oventser 51 have found
that AGPs can b isol?aﬁed in}Pa Pur,ifi ed form in a yield of approxi mtely
0.06% yi el d wit o ieSSFEHEYe arrisqlation Rf/the AR wspustiiedfogarfore thaéeieana

or appr oxi BBk )s’te}lnos(od@itﬁé‘A)‘:g’e%%tnz&ﬁcﬁ:%léﬁf%ﬂiﬂriséi%gasgérﬁ%Lf's extract

prepared therefromthrough a highly sel'ective net that the isol ated
15 AGPs exhi bit ayast | axizoiper i afr 1ant i papls of i thti kaaed iavidioy @@k dthe BB8Fone

obtain t ugh t he t hod .di scl osed i n US Pat ent | i cati on Publication
NO. ZOgg / 0?}5@%%% a R?gnt Wit T(%o 10wt par% 09 water, a (ﬁ-ég alco]'lb\(?lpor a mixture thereof to

obtain an aqueous extract which can be but does not have to be partially or completely

concentrated or lyopholized;
b) removal of the basic and acidic components from the aqueous extract,
partially concentrated extract, an aqueous solution of the. completely concentrated
25 extract or lypholized extract obtained in step a) by subjecting the partially concentrated
exiract or the aqueous solution of the concentrated exiract to ion exchange
chromatography to obtain a neutral aqueous extract;
'c) fractionation of the neutral aqueous extract obtained in step b) with n-
butanol to give a n-butanol-soluble fraction; '
30 d) mixing and agitation of the aqueous washes from step ¢) with methanol
or ethanol and isolation of the precipitated solids to obtain the methanol or ethanol-

msoluble fraction; and
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The selective nethod for isolation of the AGPs in purified formfromthe
| eaves awmdlar/3s@Bns of the Argenpbne naexi cana pl ant compmise®shbhasst eps
of : a) extraction of 1 w part of the | eaves and/or stens of Argenone 20

-nexi cana pl ant e?"int h dabf@tHE ME nRAkdnoPEr ¥WBLR-inB 1 fble %Cﬁﬁmﬁne@%ﬁeﬂh ture

thereof to obtain an aqueous extract which can be but does not ve to be
partially ¢or geboblomasbgraphyneeh sizat eglsion glophetdgzapdy i) suaessial tofobtdie

basi ¢ and aci.di ¢ ,c onents fromt ueous extract, partially

concent r at &ﬂng?‘f’rqé - ﬁﬂ'eﬁorﬁg&%gfﬁ_?ﬂon of the. conpletely concentrated
25 extract or |ymBeblez8¢eaxéhas foralilaidiest thapetifedl AGPRY ssHbiafctd NEFikhe
partially concentrated extract or the aqueous solution of the concentrated

extract 5to i on &wtleatrgetionhleswes stpmespdiybath cdihadngeanereumedrasgpleousareker act ;

c) fractionatj f .t:he.neutral aqueous extr obtai ned in_ st b) with n-
but anol  t o gl et efreupihtr Dol ok kb A et e Bual T fleation o
t he aqueousr¥iasbesge brioftseRRaGlosM th met hanol  or ethanol and isolation of

the precipitated solids to obtain the methanol or ethanol- insoluble
fraction; and 13n\AD epbefoneted theTnvawons/ 000 PErash ok ths Gesh grpunideaves hanol

or sthanol «hgsoluleotachion, Shtabbeds IualeR vl 1 ko el el aRLo0r qphy and

si ze excl u§r'|non chr oma y I'n succession to aln pu

nogal aqban ; Righel, no AGRXturéhehes@ifeg td vainmstdaddhd osmbisel akireds @brcbhedoferi fi ed
AGP is summarized in Fig. 1. 5 For extraction, |eaves, stens or both of the
Ar gemone mexpArwup &t teseperpare efsheivemy XL @ASNEG r esh | eaves, stems or both

are used, and these are ground to a arse r.fi.ne paste priar to
extraction. In Q'H agﬂﬁlc? ieﬁb‘?ﬂdqufgfmt i?éleivﬁ[\}@ﬁttqféﬁe ?e%c’a?dg%ﬁﬁ)s ac?%/ FrrEerRy &&h
ground | eavBgemamdhekicalf e ObxtHcHRANRAR 1188 WAP&®: &f RaRK! raggea%dﬂol,horlat o 10
wt parts of water, ClL. 10 3 alcohol, or a m xture thereof to 4 times and

t he conbi neeixexe fesead D ddiragscanditbe combingd pyrdrsupescelated forrpet@borre abt
bet ween .20EC t o 45EC.. I n an e iment, one wt part of the fresh ground
Ieavesqgnd/Wp%r?%lﬁ%ggf’etwﬁe&g%g’@?cana are extracted with 1 to 3 w
parts of water, Ifhdoflesatodi@entd onlivitpariertRefeaf grdub®@ledvdd Mforaidnd f%%

conbi ned extracts percolated for 2 to 16 hours at a 15 tenperature o

bet ween 20BTgeBoabRErickia anot dxeracedtyoth hint.) winariwl water, ofCtshacdhogshr gr ound

| eaves and/n%rxtusrg %?Bwa?c];r and the C;3 alcohol thereof, 2 to 4 times and the combined extracts
percolated for 16 hours at room temperature.

20 The C;-Cs alcohol is selected from methanol, ethanol, 1-propanol and 2-
propanol, preferably ethanol.

After percolation, the extract is filtered or centrifuged and the filtrate can be
partially concentrated to a certain volume of the original volume of the extract or can
be concentrated to dryness or can be lyophilized.

25 When the extract is partially concentrated it is concentrated to a volume of
between 1/5™ to 1/10™ of the original volume of the extract. When the original extract
is concentrated to dryness or lyophilized, the dried extract or the lyophilized powder
can be redissolved in 12 to 50 times by wt of water to one part by wt of the
dried/lyophilized mass prior to ion exchange chromatography. '

30 In a preferred embodiment the lyophilized aqueous extract was dissolved in 12
times water prior to ion exchange chromatography.

Either the solution of the partially concentrated extract or the aqueous solution

of the concentrated or lyophilized obtained on complete concentration of the original
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Argenone nexicana are extracted with 1 to 1.5 w part of water, a Cl -3

al cohol, oWV@2044{%%3%88 e of water and the Cl -3 al cohol there®CriR2608/0801h MeS
and the conbi ned extracts percolated for 16 hours at roomtenperature. 20
The O -C3 al exhat isstieal etj@ted tORGRINANGD, c:@hBARO |chromBbARBNP by Ztian
pr opanol , prg{@rably et hapol . After percol ation, The extract I's fi fered or
centrifuged g Te5 Y phowed dyy paromsipararhyl 9verone erinrcar exthanga resr toai rin

volume of th Wol! : B _0 e , an _be concentrated to.
dryness or cg?l&%éer F@ggﬁ?&%nge n %géhg\ﬁ‘éen)é O%%tet?(‘(t%r raB%f T pFt ARR V%ﬁﬂ%"eﬁfi%t ed
it i s concenfallatwed Hyockrountegreplof ovdrel seien ckbange fefinlioldiord Of nduf@l Qfulpal
volume of _the extract. Wien the original extract is concentrated to dryness
or Iyophi‘cfiz?&,ra'cf'he dried extract or the |yophilized powder can be

redi ssolved in 12 i ] : 0 r.t b of e

dri ed/ | yophi I i zedﬂrlrgggg%ﬁr ?%r‘f?ﬁ?‘%}l‘i %h’gj 8??%‘%%%%? oﬁr@’?’ggﬁﬁﬁﬁ%}?‘) Sl QPm to
pref erred  enbddimsebit wt hetheyohhint of 46 aiquenissdext ract was di ssolved in 12

ti mes water pri Orﬁéi? iion exchange chromat ography, Either the solution of the

partial ly concent PAaNC ¢5eflPE ceXHAngs gesip, Eit Cagobeitgmployes mdheda snipananated ed
or | yophili zgsly@bteakRed WcXals (W - the original .14 WO
0061050065 Par iRy AEPBnAOERIGH ExdOREED bhd cal ng'il&%gd &86&%%e?‘."t‘ﬁ}§ﬁtl?‘bn
exchangel & hr eriieegsra Swjtablesratian eathange resuctiacigde besire foolinowedo B¥mmercially
chr omat ogr aphy...over__an _ani on. exchange resin qr in another enbodi ment ion
exchange chr %‘}r;%élfl%lﬁ raélghﬁo%%r“lya}’ls %@W%&ﬂ%ﬁ%ﬂf@# rStrangtacsweadiopyexchangers
chr omat ogr aphiye AGeS0W @8I Q)g;gtba iTh. r ueo
extract. - Tkllee cation (ﬁd ani on ei%%gbnégér%s%(ﬂ I@éllfrug aglr?pqﬁ%g’ggé‘?‘bi %%B%S?Vgns
of 1 part t oD Ghamieal Ko ,ISAY, Phelite GRAtPimPrdsie Icod) cRernutisRE . (PSRita A @,
cation exch [ hat .ca L. oyed, i nclyde su| phonated _polystyrene
st rong- aci daggﬁ%lﬁiex?hgﬁré%}tge mﬁc%&%ﬂ%& Yo7 YeRRIe %H@%cﬁﬁd &abpEyiic 10
exchangers. Sid-tyel wedkoddi@Rans BANER: S HkOAMMG]iHIR BLk) ol ﬂi&{!ﬂr fRayto

commerci al ly_avai | abl e and ‘cgm‘rp\nly used sul phonat ed polystyrene sttong<acid
cation exchantfefex /Pileeo-Aads QN4 BRI (ceRerd] 0GR RadbgSIA); BublRe 243 6( RbiarPrasish

Haas, USA), 1 gal~ Co. . \USA) ,, Duol.j 2 D a- Prosim
Ltd), Per nutﬁm%er%%\ﬁﬁ erU'I[PIE %%%%%elr(}r?%%ﬂ 3?1% Pﬁ@?ﬁ%ﬂ heén%gb%) PermutipLoand
Pai n- Ver nor eUSAFr ance) ; and carboxylic 15 acid-type weak acid cation

exchangers |ike Agberlite | RC-50 (Rohm and Haas, USA),
suitable anion exchange resins that can be employed include aliphatic amine-

20 type Weak base anion exchangers and strong base anion exchangers. The anion
exchange resins include but are not limited to the commercially available and
commonly used aliphatic amine-type weak base anion exchangers like Amberlites TR-
45 and IRA-67 (Rohm and Haas, USA), Dowex 3 (Dow Chemical Co., USA), Permutit
E (Permutit AG, Germany), Permutit A 240A (Philips and Pain-Vermorel, France);
and strong base anion exchangers like AG 2x8 (Bio-Rad, USA), Amberlite TRA-400
(Rohm and Haas, USA), Dowex 2x8 (Dow Chemical Co., USA), Duolite 113 (Dia-
Prosim Litd), Permutit ESB (Permutit AG, Germany), and Permutite 330D (Philips and

3%}
n

pain-Vermorel, France).
The neutral aqueous extract thus obtained can be lyophilized and the Iyophilized
30 mass can be partitioned between n-butanol and water for the next fractionation step. In
the alternative, the neutral aqueous extract cé.n be used as such for fractionation with n-
butanol. For cost-effectiveness, it is preferable to use the solution of neutral fraction
obtained after passing through cation and anion exchange resins as such for

fractionation with n-butanol.
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Bi 0- Rex 709# Bi 0- Rad, USX), Chelax 100 (Bio-Rad, USA), Duolite 436

(Di a- PV&I0R¢/0350¢8 | Pernutit C (Permutit AG Germany), 2AHTBIPHRME2 H and

H 70 (Pernmutit Co., USA). Suitable anion exchange resins that can be

enpl oyed i nclugsicaly, pias iaboasiBationd Iyppkilinehknimasef ahe omevenat hamger $s and
strong base _ani on exchangers. The gni on exc(l;\an e %gi ns .include but are not
Iimted Restiionedadsmarares ¢y woier pa®pduRgl PE rﬁ‘PghP{/t dyepbilizedassscThe

am ne-ty : [ ) i Ardags hie & and 4L RA- 67
(Ronm ari o QERR G AT Ao el SRR o e MBI bR i ¢
AG, Ger npimytep Refopuitet 224 GitndsPhidl thp sombide®aimecvedaysr ehre Wedderfurthes and
strong base ani,on excha ger[s | Ee AG 2x8 (Bio-Rad, USA), Anberlite |RA-400

( Roh an@aqilé’é‘%?mU'S’A@l,mB{;]ﬁ;é‘? o5 @bedw Chenical Co., USA), Duolite 113 (Dia-

Prosim Ltd), ﬁeﬁl{é;{z}%nﬁg%efl( frer fﬁl%ﬁttioﬂb‘@_lpa@&”%mr@me dRALEREAMbh L& R0l

(Philips and paln- , France).. The neutral aqueous extract thus
obt ai nedagabub @ abiyaplbtdizet afiad padsing thopigh |detied (AsGertis IR D) bendpanicn t | oned

bet . n-butanol and water for the. fragtionati t In .th
o1t or nat (Araberin Tk acapa) Cxdiresgaeuss inaiieidn sfal 2l SheRueg o' B°
fracti Onah%%gli 'gjﬁé g?ﬁes Byt ﬁ;psaéd, JBtred 95 tnf SRCteERRESO! lhferisSpdpkiel &oabl € to

use the so neutral fraction obtained after passing through cation
and Bhi otheexqohaumyphasesThe step is uepeateor? tof 4 Hoes endtthe pombinkd aghenuardayers 15 WO
2006/ 025068 PCT/ | N2005/,000132. Typi cal,l t he abovenenti oned | yophilized
mass of ﬁq?élsﬁé:&rrijﬁlﬁ B AGHQD %‘?n : i.n{:%h@%cggr ieﬁlaﬁoﬁi xture of water and

n-but anol  per The RAtbiREd tiBedwkOpksk icbahedBiSSthe HbEve-sRintibh& sfep 1@lrhigued to
stand and the n-butanol |ayer separated fromthe, aqueous phase. The step

i s repeawwt dethandl ari ethancalmadtagatatedribiprestpitatpuan e meihansl/ethanakdepliftde
further .5 fractionation wth nethangl. qr h | . ln.an I f the

i nvent i oﬁaimﬁ]aﬁypﬂﬁf&]\tyollﬁﬁga%$ & %%qqtﬁ F%RE%F 8% ¢ Cr’%qmg%sqﬁéil% for g'&g? on

obt aj f1ed &Y pR ASEIR RN RSk eRfactThC: | i te TR 120) and ani on
(Amberlite IRAI\)4OO) exchange resins is added to_about 10 parts by vol une of

n- butanol . TH&eppresipitatade sphidewhichl ¢aminies ths ACEhés iedpted dyncanyeatiesial | ayer

separated from 10 t he agueous oSt IS, T . 4 .ti.mes and
tho. combial s AL AP A g B R 3¢ FREIhAD el dn biaE

met hanol pafwthametpholilkadtdel ned aqueous phase obtained in the
above-nentioned step is mxed wth nethanol or_ethanol and agitated to

preci pi tate olkhetsedid bERthEs phtairgdobhich sentais A GP-HM and AGP-LM is further
20 subjected to sequential gel chromatography and size exclusion chromatography to

obtain purified AGP-HM and AGP-LM.
The gel chromatography is carried out using conventional techniques and

polymeric adsorbents such as Amberlite adsorbents like XAD-2, XAD-4 or XAD-7,

preferably XAD-7. The impure solid AGP is applied in a narrow band at the top of the

25  requisite column and washed by the mobile phase, which is water. The fractions
containing the AGP are collected. .

'The elute containing the impure AGP is further subjected to size exclusion
chromatography using conventional techniques. Sephacryl (1:25 - 1:50) may be used
to obtain purified AGP, AGP (HM) and AGP (LM) of the present invention.

30 Commercially available Sephracyl S-100, S-200 HR and S-300 HR can be used, the
preferred one being S-200 HR. The Sephracyl can be employed in a ratio of 1 to 2 parts
by weight to 25 to 250 parts by volume of the solution of AGP obtained after gel

chromatography.
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20 times " er 1 volunme of the aqueous extract. PCTRENIO®0I0psA at ed
solid, which contains the AGP is isolated by conventional neans, such as
decantation, filteatidwdiment thé ugds AGR (EDeng) aNdisidhest a6 401 Mh@ldd R

br owni sh armgpoklﬂs§ 28}90“&;5 ThF soljd AGP thus obtained, which contains
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gel chromatography is carried out using conven t nrqu
pol yneri c adserdeembinsdain ths basibef HPLE @ elt veGP-STVidad H68B0Rs 2 XS #wfe

XAD- 7, . preferabl 7.. .The | e.solid AGP is lied in_a narrow band
at the 1 opg%? © 1}‘15%%“?@%?@ ﬁg}PgﬂK{”ﬁqe &?@Rﬁ&%ﬁéd}fbggﬁhéo%‘bﬁiﬂll@l Bhgise, annhi ch
is water. Fhgadd@oldcans wagiiahdy Rgwbde; B Brigogah) ected. The elute
cont ai ning the in*ﬁure AGP 1s further subject eo} to size exclusion

§

chr onat ogr aphy H&awieD sirenescbsdn chomtogreshy, Skphacifieli AGF257 -thd pa@bnimay be
used to o ia purifi.ed.A AGP (IIM and AGP. (LM of the present
i nventi on. Q’%gﬁt?o,orfn*r%arncibaﬁ I1§/°%§§?gi %B} eth%ef)ﬂ}egﬁ/l Soggt‘f)é‘o ,tg@-ug o eRloyEns-F0 HR
can be useghnviehg redelided sodeadRi (7o i .

o onddf; d a8 aﬁ@raﬁol%(@%ﬂ'ﬂ@izaﬁbﬁ 55%'[?;%}1&%@8:@[5 g%t@% %ﬁm@m Urre

enployed in aratio of | to 2 parts” by weight to 2
of thelOsol fi on of AGP obtained after gel chromat ography. 16 WO 2006/ 025068

PCT/ 1 N2005/ 0001 an segpedinent ., .t rude 100ny) is . dissolved in
wat er and Ioadezﬁgk’ﬂngig%hgggyih%-o%%n%%ﬁﬁn% t‘?ﬁﬁ%’&@ﬁﬁ% malequdar veight r at e
of 0.5n / niangt detwetnf 16 1D t6 NEOKDONSisWREA] 6 lekiBb @fhe Al thofd @P&%%goe&ﬁr €

noni t or ed %% HPLC- ELSD. Fractions 10 to 20 were conbined on the basi € of

HPLC t o yi @rPtaamopasHaPeraes. ilsapbomolifergbniehibit®na cywkorenhodddtidosuchel d

AGP-LM t .5 of PASi t i | ecul

vel ght  range Thetvagiin W SBEBRRY Hr G e B e rproteation

chr ondtsogriapitytion, herarlyiikiaedvilSRn ORMH I iAIRSEN Thetd WE Rhb SR (5 %Qtiﬁ)\%fl]\;eﬁ({hat ed
ec gues

fromthe aqueous sol ution through enploynent of conventional n
such as evAfammatery disguders Pitebminone disgasesyandt aliergjes. flheszae dispikigwnl bet C.

Th ifi - 45 obt.ai ned.i .to sh I ecul
v gnt 1 aaSolEin biDsOiphit RAaly deRl SRARETD Eramar b aeortonbr ¢ of

the fol | owatches. Inflammatory disorders and autoimmune diseases include psoriatic arthritis,

fraction, Tg}g@@glﬁ(}% prret hanol or ethanol is enployed in proportions of | to

theumatoid arthritis, Crohn’s disease, multiple sclerosis, irritable bowel disease,

20  ankylosing spondilitis, systemic lupus erythrometosus , Sjogren’s syndrome., Types of
psoriasis include plaque psoriasis, guttate psoriasis, pustular psoriasis and psoriasis of
the nails. Allergies include asthma and chronic obstructive pulmonary disease. I1.-10
induction is also useful in other chronic, recurrent and other skin ailments where
cutaneous lymphocyte antigen or cutaneous leukocyte antigen is involved.

25 The purified Arabinogalactan-Protein (AGP) composition exhibits excellent
antipsoriatic activityAin vitro and in vivo, mediated via IL-10 induction.

The purified AGP of the present invention (which is water-soluble) obtained
after size exclusion chromatography over, for example, sephacryl is constituted of
several fractions of differing molecular weights. Such fractions have average molecular

30 weights as high as between 115 to 150 KD and as low as between 10 to 15 KD. The
AGPs possessing high molecular weights are termed as AGP-HM, while those of low
molecular weights are termed as AGP-LM. A typical AGP composition is thus
constituted of AGP-HMs and AGP-LMs in varying proportions. It should be
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effects: | suppression, |ynphoproliferatiorl inhibitj t.okine
Rkl ey AL

nodul at i s IL-2 inhibition, UN-y inhibition, nduction,
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psori ash o, Rely SRR Sa AT, o BEfichler nRRAN! SR Sndsg) HHE AR AGE

nai l's. Al | EMpofesetapel midiecdsat weighaleds diandidi KDolystor AGPFMB pfibvepager moktcslense.

| L-10 i nduct inn i§ gisq useful i ther chr oni1c recur r.entmqrndmotphge;mski n
ai | nent s wheiss! sicaicanaus ) Shptesididersnd pRarvess! REtoLH SRIER PEURGEAS® &Rt i gen

i's involvegde 2o Ener B bhikedr M@ DINS ARkAGLARyIR RSB H ﬁks &P "R98d bEQRe -

exhi bits excellent anthsorl at'i ?uactl vity in vitro and in vivo, nediated
via | L- 10 Hdrghocti erexidive phantibhs beenAGRAddr etimcpoestbathaiveseng Conditionsi aflihé s
wat er - sol upl e) obtajned . after size exclusion chromgtography over r
exanpl & s ﬁ%?c%?l‘%%tﬁ%HW?ftﬁ‘ééﬂ tg? TaIgg, fepn ‘Fttcac{]?%lﬁ ’d$ 1%p?sfs§qu5 rjié"% a

mol ecul ar e Pty RS DR UGN FRERLIR VRS Mhsur 30e WRI @hEs oAs0 hi gh
as between %%%GISO Jsgt?\cg&%s Io%/?asm%%t weenulo to 15 uKD.eThe GIODS

possessi ngKhl gh 1561 BBukanldwes ghtagnedr employime thes m&GRdHRE thinipresenh osentén | ow

| ecul i ght t d AGP-LM A typical . AGP ifion is.th
Const 1t ut ehershdnBe A SiroReBtoRid Firivvar yiogep o B e AP SRRmpdibE 1
WO 2006/ OZM%nPQHa%H%QQ%@QP%\%Eght WEETShe Gehde it 10K 131 IBORIERIGURNGH] Be GP i s

formed through a bi ogenetic pathway, wherein the o )
car boh¥8ir amethimibe ssercdithe desntioe Bomplesef suck A4KR agmpogptionsdrn thepe Wilbyal ent

bond formation,.leading ultimtely.to lo l.e ar inght - LLVG):, and

hi gh nol ectfiV4F e é’%t a‘?ﬂ@?%c’?%égg. “@%%9cg§g|°§n%§%go%odné°§%ﬁﬁﬁh“ 8 5
const ant | yu%é}gﬁ,ggbpqwgﬁ o \Whgbhesr wélehbine 133 cul ar nmet hod one ends up with
an AGP- LM of average nolecul ar wei gﬁt | ess than 10 KD or an AGP- HM of

aver age nol ecul dhe Qelighf the eaAEP ebiained soy Kz wseseat dupibad sncasiigied of
f act , wWhich t . d
e et napoppRlfienonlB I sl drobQiof Ry Brétel TREABEhAule dolboRbRRr o0

used fop exid aci® afe ARBidd8s VREAMAGses Vekhtiagsds UsbnithacidOMapaves Galectosdyet her
harvested in the rainy season etc. Hence, it is possible that.a purified
AGP conposiGirense ad eeheanurideriifipd migass uWaIchwErghRkesLEQ| A PRIRE FampRIEE 10

consisting of various amino acids, which are identified as Asparagine, Glutamine,
Hydroxyproline, Serine, Glycine, Histidine, Arginine, Threonine, Alanine, Proline,
Tyrosine, Valine, Methionine, Isoleucine, Leucine, Lysine, Phenylalanine etc., as
25  would be evident from Tables-I and II of the specification.
It is noticed that not only is the glycosyl composition of both the AGP-HMSs and
AGP-LMs similar i e. they show similarity in the ratio of monosaccharides and
proteins present therein but the glycosyl linkage in both the cases are also similar.
Furiher, it is noted that the biological activity of both the two molecular weight
30  components are comparable and do not show much variation. That is to say, a purified
AGP-LM having a molecular weight of 10 KD exhibits one or more of

immunosuppression; lymphoproliferation inhibition; cytokine modulation such as IL-2

inhibition, IFN-y inhibition, and IL-10 induction; keratinocyte proliferation inhibition,
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KD to 150 KD coul d be obtai ned enploying the nethod of the present invention
dependivng 26us/0t408s abovenent i oned factors. In view of thechovesodss:
conposition wth an average nol ecul ar wei ght outside the range of 10KD to

150KD wopl g thid Aoty Rt (bl fPaRCaBE: Bipdrhfal MAENbORis RXRABLATCR! such

AGP conp ns are OV\BI’ "mt an ‘average no ECU

wei ght  ofs &difarale ABhozebibittd bys mirifredaA GRpipé havingi 4 mofecalae magght mﬁl ecul ar
wei ght to 155 KD. The bul k of the A . GP obtained by the present nethod is
constitutédXél carbohydrates, with a snaller proportion of proteins. The
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G'yol no, OFF e ﬁ%ﬁﬁ%ﬁ%pﬁaﬁﬁqé "Rt SR REs Frocins ™
Valine, Methi %;lccﬂﬁ@ oagms hﬁ%b@?caﬂs\/&k@ﬁ‘}d %ﬁ@sm@)amﬂsm AkGsedas 25

woul d be €vident” from Tab of the specitication is noticed
t hat not heweinythiesetrh és@lsgammw ﬁce irizdsieniech to £ovrstAGP remmastidps/kcoatrdningd\GP- L Vs

or ot of ns Gors et LIS e oTtEfnes SyBoDf b7l ofORET RSRRTECEAT. o oo

sim lygr. eggggtr&@ghe}%gnﬂ s noted that the biological activity of both the two
nol ecul ar wei ght 0 conponents are conparabl e’ and do not show nuch
vari ation. Thdathei a—BlmarEElyfracalopucwrftmasi a AGRLe/ Qfawhkh@lcés (el cas| protapangght  of

10 KD exhi bj t hopral i.f er at
" nhi bi ?.XéﬁoBefyeﬁr%?rﬁw& Ful, SRR o P BRen HIPEREBk TR 1 on,

and I'L-1Qqah r&m(;}a%@h%a@ﬁﬁﬁ@ R4 oliBlaaine0 164 deko iy tdmrosangumme
2006/ 025068 PCT/ 1N20 /00013 keratol ytic activity, MEST jnhibitjon and

nost |mmmo¢hplqm@rmas@dmh@nacmrohqlmhﬂ% 6-gegtonyingHrvdprdele

O B T

AGP- LM Wé&%ﬂg% dfiﬁlﬂ?&%ﬁm%ﬁhﬁlxﬁﬂe f(oyeg- t&fah%ﬁﬁi’ahﬁé’t‘iﬁ@ﬂl%fﬁoﬁ BloRARNMetichlitde

extract ch afre’a m xture of al kaloids, flavonoids, organic
aci ds, arnhaldfoknd, dﬁurmmmmamgcmmhggmm‘gm hq:b}eutmmsapd mhﬁb@tmms

(xcl il g A0 il B Sl ned bbrclin. e Lerm substanli sy ITeer 1o
to about 0% 5ddyeind LR loRtREAPARB oinRfunldbe 10 extract of the plant.
20 The Methanol-soluble fraction contains amino acids (such as
" histidine, lysine, glutamic acid, glycine, alanine, leucine, valine, phenylalanine,
tyrosine, threonine, arginine, serine, asparagine, cysteine, methionine, tryptophan,
hydroxyproline, proline and aspartic acid), sugars and some salts; and
The Methanol-insoluble fraction contains some organic acids (such as succinic,
25  citric, tartaric and malic), moﬁosaccharides, polysaccharides, proteoglycans (including
AGP) and salts.
In an embodiment of the invention, the AGP compositions contain less than 1 %
by weight of other components of the extract of the plant. .
The purified AGP composition isolated by the process of this invention is found
30 to be an excellent inducer for IL-10 in ConA activated human PBMCs. It produced

about 371% induction at a concentration of 200 pg/ml, which is vastly superior to a

value of about 171% exhibited by the methanol-insoluble fraction obtained through the
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The n-Butanol fraction contains a mxture of alkaloids (such as protopine,
pr ot opi ne WP 2¢0402506%er ber i ne, berberine nitrate, cryptopirermaobnsbyat opi ne,
coptisine, sanguinarine, dihydrosanguinarine, norsanguinarine, 6-acetonyl
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oy dr osangui nar Wit phitl il b ARSI ADA AL LS IBE ROMNAS S endiSh bk

thalifoline, rruramn ni ne, norarge
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hi stidine, WSQM/OQJM%%%fﬁre Qa\galryﬁ)lv&pgancgﬁt?ﬂ on dfOl’?%?Sg ! a{ﬁfl I necyst ei ne,

phenyl al ani ne, rosi ne oni ne, grnine, seri

met hi oni ne, tryphoqﬂmlsohwtbayﬁé@|0Vfl@ﬂceﬂ1rr£ﬁdnrtﬁ‘ RO A IS BRIk Ipeesdhi Mentiitgar s
and sonme salts; and The Met hanol -i_nsol uble fracti on contain§ some organic

aci ds (suchoadlsiftdnduction by Condilpduced Fhampe PRMCaavitl hatnehtieadbidtaniodes
| h | t
bF Tho | nver el FRLEL RIS oythe LS PASEANE TR.b et AofeafR e o1

ot her cbihpoR@ds/&19HS56 el QMJnmmlnﬂmﬂ“eblplIAnt . The purified AGP conposition

i sol ated by thelilg cess of this invention is found 30 to be an excellent
i nducer for L n ConA activated human PBMCs. It produced about 371%

i nduction a t r|
| nduct i ¢ abtr: oRp E%fﬁé}tﬁégﬁe a;ff%fgb% o3l ,%ryfhéfvy%?ﬁhfv%%ﬁ dr Zaz
thr ough t heFIClC lOIl ’é} rec % ggpﬁgé ggﬂz S?
Pat ent g Jﬂ 6%@’ 456"l Hert cation No.
concentrati 6 2((3(6 /m . I\/bre partl cularly, the isolated AGP corrp05| tion
is remarkable in that it exhibits |1L-10 induction equal to or greater than
that exhi bited by the nethanol -insoluble 5 fraction obtained through the
met hod di sclosed in US Patent Application Publication No. 2003 /0 1 9445 6
Al even at |aSwer|yCompemaanioanbf dhé PAveugd. 2 Concénfatib®/ofthe AAggl@gr P@Pé}n?
the effect |oNo.cQNE@Pt ColripeRitiin b€ PEYRHOT |t BHRIBEBRLIIPIY € %
| nducti on by ConApkruess FvEREom iR cibh N R0 opidg.dVE) ,{[" WQ,S()l Ub e
Fraction Prlepar ed(é}g fhe Method Descri bed Itﬂe%e?z%deg}” i;c lte- TS
2003/ 0194456 Al sufmrari zed in Table-1A

Application No. Apphcatzon No.

2003/0194456 A1 2003/0194456 A1

|—u
o

01 200.00 371.40 200.00 171.10

02 20.00 303.80 20.00 162.10

03 2.00 237.30 2.00 98.30

04 0.20 , 137.20 0.20 24.60

05 0.02 114.30 0.02 -4.00

06 |0.002 106.00 | 0.002 -5.00

07 0.0002 : 102.60 0.0002 -~ .

*The values are depicted in percent increase from basal with reference to
20 control.

** The Average % Induction exh1b1ted by the methanol-insoluble fraction
obtained through the method disclosed in US Patent Application No.
2003/0194456 A1 was 171% at a concentration of 200 pg/ml. -

25 Such vastly potent activity exhibited by the AGP obtained by the method
described hereinbefore enables it to be administered at a substantially reduced
concentration of 1/100™ to 1/1000® of the dosage required to be administered using the

extracts/fractions obtained by the method disclosed in U.S. Patent Application No.

20



TABLE | A Conparison of the Effect of the AGP Conposition of the Present
I nvent i ow@zoobA23068 | nducti on by ConA | nduced Hunman PBMC®CRINROOSHHae13Df t he
Met hanol - I nsol ubl e Fraction Prepared by the Method Described in U S. Patent

Applicatio 2003/ 5 TR g C el t [
Concent r at ?%dr??%lf%%' ﬁg %\(/iertg%%%éeplﬁgﬁlﬁ I%%%Cd%ﬂc C%?r%ogfi?itci?%lrtl %1? é%@c%%?ated

Met hanol | ngedtiehiefolr pdodhsieant ehdPrdéseeadwrs. | nvent i on | nducti on Fraction
obtained by (As_given in_  (g/m) the Method of .US Tabl e-.S of US plication
No. ApplicationT Dresany INFIYHIT R OKIded POFTRALCYHAL CRTRPSIIGTS C68'P879 2o

200. 00 171 1098 136in 04
0.20 137, 2870135 2400 CoB oPE e A O T ok e 5008 108 00 5. 052

-5.00 97 6n00a2Agd GRoBOuRT0062ht raipheearubared0dfld idepiCKdY iirolpisdciepm the
increase frombasgl with reference to. 20 control. ** The Average %

I nduct i on BRRPOFFEEF ByEhet ABRSTARE T EeBrUBrE ) ecielssVoBEARE IR ¢ he
met hod di sglLegRgoVd YR %@Eﬁ&%ur@\p%ﬂhc%hﬁﬂadé'@ticaﬂ%o%ééb&&ﬂé5@xa?%ieﬂ.@$ 174% at a
concentration of 200 ug/ m . 25 Such vastly potent activity exhibited by the
AGP obt ai nedmpysititves afethie thvedtios nictreft, hEedivetraf oradl-otaapieds it to be

dmini stered at bstantjally reduced tr.at| f 1100t 1 000a’
of the dosage.r ERBTTEEGehEoHIRPAP BHERUG G chdne Bxtracbirtion Bebie™ "

obt ai ngg bYoiBEsiBhEN 9hedbmCHRSs £dlive MndeSent3odre NonARd ©aid emole eff@livéio
2006/ 025068 PCT/ | N2005/ 000132 2003/ 0194456 Al ther eby providing a

cost - ef f ectarhieye i fpgirashpurpngeihd termjapresfestive ameintrpenns fhat ampwnt 851 4G8nd
Chat - corpr IF6BPaHHOBEFECR AL Susk ol ol R a” SR AP RP AR, IR
(AGP) conmpesikdlOfbn-haMiandmamnd], GVRIRGEmAReS tadls being soupht.r Thgds heendeen 10
KT) to 150 KD, isolated fromthe _ L . L )

to refer to situations where there may be a slowing, interrupting, arresting or stopping

15  of the progression of the diseases and/or conditions described herein, but does not
necessarily indicate a total elimination of all disease and condition symptoms, but does
include prophylactic treatment of diseases and/or conditions.,

The AGP composition of the present invention can be formulated into a suitable
dosage form in admixture With one or more pharmaceutically acceptable excipients

20 such as carriers, diluents, fillers and the like. Suitable dosage forms are forms
suitable for oral administration or topical application. Non-limiting examples of such
dosage forms are liquids, dry powder or powdered concentrate, capsule, tablet, pellet,
granules, gels, ointments, creams, emulsions, suspensions, dispersions, lotions, pills
and the like.

25 Generally a typical pharmaceutical composition for oral administration
comprises the AGP composition as active ingredient in an amount in the range
between 50-5000 mg , more preferably 200 mg.

Generally a typical pharmaceutical composition for topicdl administration
comprises the AGP composition as active ingredient in an amount in the range

30 between 0.1-10% by weight , more preferably 2% by weight.

The prophylatic or therapeutic dose of the AGP composition or compositions
containing AGP composition is from 50 mg and 5000 mg per day, preferably 200 mg

dose per day. The dose may be administered as a single or divided dose.
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di seases ang{,pha&aRdiit LORPositidN e AGosO RSV pddote tite dpsiasle Msulinwaibion
can be fornulated into a suitable dosage formin admixture with one or nore
phar maceut i caking wdoe ptidd c8featsc iAsi ewedshercip, theciHiEs PAHPRY clgansyy PRy §on-
fillers and_the like. ISuilgabI e e forns are fornms suitable for oral

adni ni st r at PERTHRAPE Y MUBE PR SR Non-1i miting exanpl es of such dosage
forms are |iqui dgyitbly BewMger formpofvdened ednasstatahe andapspicsl, dppbiceon
pellet, granules, gels, ointnents, creans, enul sions,. suspensions, i

di sper si onsgomprisingsthe piAGR  compppsitRn |9tk éhe Pseseah dEggtipn, 1h y adraggture  with
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conposi ti onPEEMEEH ’\%h ﬁa?eé%a%é%&rﬁ%rsgc%mab%ﬁe?%&}dh the range between 50-5000
ng , nore preferghikibleOfbril. ofansr alinynigratippi owludehaabhsg evipsndds, guwdesed | on
for topical admnistration_ conprises, the A onposition as.active

i ngredi ent  FORCARTRATIYALDS, ALKREOT WSpRISIoRs Biplschioy @W%ﬁgwma&ﬁﬂmﬂﬂ%
preferably 2% i.aht e p ' ltl%qf td se of the AGP
conposi ?él onglg%rgéc{%g\fﬁéég '?’é%tg&stéﬁfg?/%iﬁ{ﬁg&ﬁ%gdc nﬁgg%?isgﬁte?% from50 ng and
5000 ng per day, Spitstfle pahinyac20fically acdegebipexcigmyts Holddosgarsesyches lactose,
adm ni stered as a single or 'dLVngeg' dP?Se' 21 V\%ZOOG/ 025068 .

PCT/ 1N2005/ §gasoma &PTDIOhaNGXEEPL ARSI AS CTg T By taRineR AATER 414 on
and dosage 0 nafd : ShesshAnadiildeVi ew
of the pati gg@tc};&%{;ﬁdﬁt@ P%l%)é%'ﬁgg l%hagét:rﬁ@trmﬁlse&%gﬁ gbr#lﬁ? gcagtg esent %1%/1 afl%‘dll?kgi ed
with the di sthgbeclmiosecndi midiy! oelluibest Katcitnh @hosphetes sueh as dicplaaphyihasplate A

prophy!l %6 Ic aﬁ'(? %3(9& ciﬁ%“pﬁgspﬁgt@; Ioafu%{ %l(ljlpggce;a(?glac}dn? %lp\ﬁ’gt%; lP%)lyvinylpyrrolildone;

Polyvinyl alcohol; Stearic acid; Vegetable oils such as peanut oil, cottonsead oil,

=4

sesame oil, olive oil and corn oil; Non-ionic, cationic and anionic surfactants; Ethylene
glycol polymers; B-cyclodextrin; Fatty alcohols; Hydrolysed cereal solids; as well as
other Non-toxic compatible fillers, Binders, Disintegrants, Buffers, Preservatives,

25  Antioxidants, Lubricants, Flavouring agents étc.
The compositions of this invention are prepared according to conventional

techniques known in the art.
The compositions are pharmaceutically acceptable meaning that they are
suitable for use with humans and/or animals. A
30 The AGP compositions and pharmaceutical compositions of this invention are
useful in the treatment and/or prophylaxis of the diseases and conditions described

herein.
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5 at risk for devel oping a disease or condition. The risk factors include
but are Wet2obéepstedd to genetic and environmental risk fectommoshio1ss
preferred to adm nister the pharmaceutical conposition at a dose that wll

d t he desj | t wi.I.hout qlep [ :
e e ey

10 Sui t abl @neeBage AIGH @Bnipokitohadf adirimiestisaicanrveanddt mpiteatreapint eatiopn
conprising the AGP conposition of the present inventign in adm xture with
phar maceut Preahylgxia i eproatsris dan ralsrenit sicihas peeiizedoclading ppgus GepEast or al

adm ni strat | i nel ude. . I . : : ﬁ!-? ,
elixirs or%@%&%%%%@ﬁsg@ﬁgiqr&ggg% ﬁﬁ?#ﬁgﬁ@%@%&%@%@&? I'nc S¥uIr 28315
oi nt merg s, toCf eanmal ohbanss skl Sedinetir @nsohemmed! atrislg folepsoviasiy skis hibmsnts
Sui t abl e pharnaceutically agceptabl e excipi.ents i nc! ude sugars such as

| act ose, . Fucfigsdve AattoPt ‘g%r FolCORRGSLPR Po)2 %Cr?é‘g‘c@uéﬁmé’gs@%n

starch, tapi ﬁ%?s : t ot 62HHeW PSR da8Ebid IVBLJi MBS
such as so‘g‘% %%gg%%ﬁﬁﬂgeﬁﬁtﬁéyﬁg hylﬂet:gel | ul ose an%agﬂ%t&%y?}dtééﬁ

cel | ul ose; (AaPréampgsitasphat es such as di cal ci um phosphate 20 and trical ci um
phosphat e; Sodi um sul phate; Cal ci um sul phat e; .Pol yvi nyl pyrrol.i.done;

Pol yvi nyl al pohgg% Aélt}géplng)o&g}o& Ve ‘I‘C@ugfxflscog%j&?ﬂ@ g%‘ﬁﬂﬂfmgitﬁ? .AG'I.)

cott O.nf@adc(?h ositiciCSABe Usbd 1Pthe/ BefhlenfBE pFHIRIRLY of NemhORit6ry ARbIRRC and
ani oni ¢ surtactants; Ethylene glycol polymners; (i-cyclodextrin; Fatty

al cohol s; Hytdinohyse diesasaliks gpsodstic asthntls] riasimaboidearthiomns, t Oxdln’ € alpasd, bl e
fillers, Binders, D si.ntegrants, Buffers, Preservatives,....25 Antioxi dants,
Lubri cant s™u F@?oﬁ?grﬂﬁ&a it ?e‘?%wéiTﬂge?:%nﬁ@gV ]t%is%lﬁs Sl?)c_fndt‘]ﬁtil% PR G e
prepar ed agGpdinRehsh® as®@RYEHEA’S R3hdrohRE NilleFHIESlilkd23Mnh Ank RBrait obditive
conposi tions are pharnmaceutical |y acceptable nmeaning that they are suitable

for use wi phlninmaghsliseasy. ofhertrentingnt 80 ProphyAess Compeses | crkniaksgration to a
pharmaceuti cal conpositiong of this inventiqn,ar useful .in the treatnment
B or Lhr oBtRie nrd phEVch Ceanse” of AR SR ofedelGpitE on SRR kECE o
2006/ 025068, RETirkdP @0 @O0 Beese Hivordéeh oz AliRAsEst hoR{fRELTd afouflY HFtthOAGP a
pharmaceutical conposition conprising AGP conposition of this invention can

be used i ncompositiemprenphameicoticabcopRysisT SOBPIFBs i athesapsitically pifesite such
o oL Bk R PR BRRHERL e A G OB, Pt
Compositions of this invention which cause immunosuppression, are also useful for
20  patients who expect to undergo or have received an organ transplant.
Structural Elucidation and Characterization of the AGP Composition
Determination of Carbohydrate Content of the AGP Composition
Total carbohydrate content of the AGP compositions, of the present invention
was determined by phenol-suiphuric acid method using D-galactose as a standard. The
25 AGP composition, AGP-HM and AGP-LM were dissolved separately in a
concentration of 0.16 mg/ml with distilled water. To 1 ml each of the three solutions
taken separately was added 1 ml of 5 % phenol solution and 10 ml of sulphuric acid.
These were vortexed to mix, allowed to cool till room temperature. AhSOfbance was
measured at 480 nm. The carbohydrate content of the AGP compositions was found to
30  be between 45-98 % respectively as compared with the galactose standard.
Determination of Protein Content of the AGP Composition
Total protein content of the AGP compositions, of the present invention was

determined by Bradford method. Protein content of the AGP composition, AGP-HM

and AGP-LM was between 2-20 %. The amino acid constituents of fhe AGP
23



5 to a mammal in need of such treatnment or a mammal at risk for psoriasis
skin ai | wendoss/omoesef f ective anmount of the AGP conpositi 0Bc®fingos/000132

phar maceuti cal conposition conprising a therapeutically effective anmount of
the purifi r.ahi l.actan-Protein .(AGR), conpqsition. .The AGP conposition
or a phar rrcg)c utsﬁi?g{wgf%ﬁgggﬁ’ﬁ?gﬁs @m%‘é\e’rﬁj ?ﬂ%g‘g dr%?ﬁ%‘r?ﬁo%‘?rﬁeoﬁ?yéﬁ> be
used in t hestdieqlarginined thigbARRY hRxire, Bfolind] {ya6AIRd, Glalinél BERRRALR, isdAulicidmmune
di seases |ike psoriatic arthritis, rheumatoid arthriti's, Crohn"s di seade,

mul tiple Jeidrpdysne ang phemilelaningeby dmdwnaned aBkEar ysinggtandendi | i ti s,

system c | upus 148 S d._S par.en, - rgi es lLike asthma
and chroni ¢ obst r%tg%%%me%ﬁ#gﬁ%y“n i‘%gjé]g e[.\“aﬁl%&gérngé) Fr%en‘%‘hgr@cﬂ?l%% PIRRY s
conpri ses Bylhrohyisst ratli LA 02@ & refmmahtrdl nfinegch adbtgiveh iFLakBBNErMicidn
manmal at risk for devel opi hg or experi enci,ng an out break of one of these

di sor der s GFOHHOBHREE vpsdpken and hydravacd Wb 2he wdnore gegtissicid GRF.Ar 280

phar maceut,i; i tien SN e thcally effective anmount of
t he puri fille%q%r %gciriﬁ%gaa}%lg't gﬁ‘l%g}ra% e{fvﬁg(]%ésg %tgﬁggsq’tt%nly hfbr?ﬁ%%e s B this
i nvent i on Iybpldhizeaus e ThITUIRRSH POR@RSIt Ot apil €TRCS Cofi 8RS Wixfu®d w0 rRdtygnt s
who expect to undergo or have received an organ transplant. Structural

El uci dat i oYARAR eteaF dedeninat 3cd semplase Thcresahpbeirvecoshovie e miresentoof of
Car oty 3o BaBARA. Ok i, AT COmIRL 212 AR AL, camh il O

the AGP conpositions, o i nvem

phenol - suleitsrsuch as ivaline! pleshyldlbfige Dseiie AGIABSE, B5ledcifit and AldidinEhRere2f s \GP
conposition, AGP-HM and AGP-LM were dissol ved separately in a. concentration
of 0.16 r’rg‘?%?rvﬁﬁj-th distilled water. To 1 m each of the three solutions
taken separately was added 1 m of 5 % phenol solution and 10 m of

sul phuric acid. These were vortexed to mx, allowed to cool till room

t enper at urldentfimmtioh af ¢Hywvesy] Quaasi of theaA GR&bmpositidie car bohydrate content of
t he ACIP conpositions was found to 30 be between 45-98 % respectively as
conpar’@d wit h THEOLI aEPHRESEPRNdAP#YSiDet Wb nBef@med: by ot 6PmbTEAL eBes of

bresent i nunr SernuyAhgs, BpOEeFO IEENS] fdhd e RERE SR avshe®: e
AGP conpogierivatiyesAgPtheemotosamotardPnidliybady dosidse grodc2d B6m the AGpwR-pMaci d
consti tuen%”?ﬁ‘%%%{-@%@}?%@?ﬂé& 2006/ 025068 PCT/ 1 N2005/ 000132 conposition

ver e i dent g HE"C0Hini ne, hydroxyproline, serine, glycine,
histidine, argimiedfi LRfc@eiedCwedd 2tsRCpreBhRl! Bom t ¥5O0ShAFle R 'APps by
met hi oni ne, i sol euci ne,

20 methanolysis in 1 M HCI in methano] at 80°C (18-22 hours), followed by re-N-
acetylation with pyridine and acetic anhydride in methanol (for detection of amino
sugars). The samples were then per-O-trimethylsilylated by treatment with Tri-Sil
(Pierce) at 80°C (0.5 hours). These procedures were carried out as previously described

» by York, W. S, Darvill, A. G., McNeil, M., Stevenson, T. T., and Albersheim, P.,

25  Methods Enzymol., 1985, 230, 1-15 and Merthods Enzymol., 1985, 118, 3-40.

GC/MS analysis of the TMS methyl glycosides was performed on an HP 5890
GC interfaced to a 5970 MSD, using an All Tech EC-1 fused silica capillary column

(30m x 0.25 mm ID).

30  Table I summarizes the glycosyl components of AGP composition.
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| euci ne, |ysine and phenyl al ani ne, by am no acid anal yzer using standards.

| denti fi C‘?Wb%oagff ycosyl and Am no Acid Content of the AGP Conposition by
5 Hydrolysis an 20 ng of neutral fraction obtai ned afPCa&ANzi0z@0@sz| usi on
chr omat ogr ap% was taken and hydrolyzed with 2Mtrifluoro acetic acid (TFA,
200 i) in loked vial. The vial was heated at 100C for | hr, concentrated
and |yophilized, A Thin Layer Chromatography (TLC) of the mxture was run
with standard sugar and amino acid sanples. The results observed showed the
presence of Glfrospnewgsialsd SEsGPUHsirRILabi nose, gal actose, gl ucose,
rhammose and mannose. Amino acids such as valine, phenylal a.nine, serine,
GABA, isol eucine and histidine were also observed | dentification of

d ycosyl Conte f—t AGP—Conposttion—15—Gyecosy—conpesition _analysi s was
performed by co U?'ﬁ’e"zegéqs chr omat ogr aphy/ rras’é”é’p‘e%’f?%‘g‘f"ry (GC/ MB) pf the
per-O-trinmethylsilyl (TM5) derivatives of tg%f,yygrgp acchari de net hyl
gl ycosi des produced fromthe AGP-HMa _and A y_aci di ¢ net hanol ysi s.
Met hyl gl ycosi (é’sfab%@@%e GAIlait prepar ed from dr34.8anpl e of AGPs by 2
net hanol ySl S 1 Mrah—v l—lu Afethanol aL 80C (10 22—hour C\ foll owed by re N
acetylation wt f%{h gghagnd acetic anhydri §4€7n met hanol (for det ecti on of
am no sugars)| I\fo”tgylg@apjrgﬁwv&;cp per-0-[tg pgethyt sitytated—by—t+eat nent
with Tri-Sil Pierce) at 80C (0.5 hdurs). These procedures were carlri ed out
as previously (dé@@mpb@d\/lab)/ York W S., DarMbd, A G, MNeil, M,
St evenson, T. and—Al-bershetrnt——F 25-Nbt hochwyrml , 1985. 230, 1-15

and Met hods Em %Ctosefg%g 118, 3-40. G/ M8 ¥l ysis of the TVB netlhyl
l\lpn

gl ycosi des was | paadRE yon an HP™5890 CC i Qg&r'%s&g to—a—59+0—N usi ng
an All Tech ECL1 fused silica capillary coluym ]ie mx 0.25 nm 1D). |30 Tabl e

| sunmari zes t h&ngdeptifisylsugmsponent s of AGP |apsposi tion. 24 WD 2006/ 02, 5068
PCT/ | N2Q0- S/ 00 nts of AGP _conposition nponent s
AGP Con-~positiorz (Mle 9% Arabinose (Ara) 34.00 Rhamose (Rha) 3. 40

Determination of Glycosyl Linkage of AGP Composition

NaOH method: For glycosyl linkage analysis, a sample of AGP composition was

permethylated, depolymerized, reduced, and acetylated; and the resultant partially

10 methylated alditol acetates (PMAAs) analyzed by gas chromatography-mass
spectrometry (GC-MS) as described earlier [York, W. S., Darvill, A. G., McNeil, M.,
Stevenson, T. T., and Albersheim, P., Methods Enzymol., 1985, 230, 1-15 ; York, W.
S., Darvill, A. G., McNeil, M., Stevenson, T. T., and Albersheim, P., Methods
Enzymol., 1985, 118, 3-40].

15 Initially, an aliquot of the sample was permethylated [by the method of Ciukanu
and Kerek, Carbohydr. Res., 1984, 131, 209-217] including treatment with sodium
hydroxide and methyl iodide in dry DMSO. The permethylation was repeated twice in
order to aid complete methylation of the polymer. Following sample workup, the
permethylated material was hydrolyzed using 2 M trifluoroacetic acid (2 h in sealed

20 tube at 121°C), reduced with NaBDs, and acetylated using acetic anhydride/pyridine.
The resulting PMAAs were analyzed on a Hewlett Packard 5890 GC interfaced to a
5970 MSD (mass selective detector, electron impact ionization mode); separation was

performed on a 30 m Supelco 2330 bonded phase fused silica capillary column.
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Tabl e-11 surm&fﬂlgaqgratb% é/rgog Hesidla thpe tages—Tabte—H-5
A yCOsl nkage of AGP_Cv 5 2}}’ 0 %‘5@%@5 Resi dJe Bercent age Present in
the AGP Compdisiure on t er m naI r harmopyr anosyl residue (t-Rhap) 3.00
term nal ar ahi pof ur anos resj due t Ar aj) 22.00 {term nal arabi nopyrganosyl
i
resi due (t-A afﬁj*mﬁoman Y fesrque (3- 1.00
4-rhamnopyranosyl residue (4-Rha p)
terminal glucopyranosyl residue (t-Glc p) 3.00
terminal galactopyranosyl residue (t-Gal p) 5.00
5-linked arabinofuranosyl residue (5-Ara f) 5.00
2-linked mannopyranosyl residue (2-Man p) Trace
2-linked glucopyranosyl residue (2-Glc p) Trace
3-linked galactopyranosyl residue (3-Gal p) 16.00
4-linked galactopyranosyl residue (4-Gal D) 1.00
6-linked glucopyranosyl residue (6-Glc p) 2.00
6-linked galactopyranosyl residue (6-Gal p) 8.00
3,6-linked glucopyranosyl residue (3,6-Gle p) 2.00
3,6-linked galactopyranosyl residue (3,6-Gal p) 31.00

Determination of Molecular Weight of the AGP Composition

10

AGP composit AT

ition, AGP-HM aad

P-LM were analyzed using Waters

aqueous GPC instrument, Model Alliance 2690 which is equipped with integrated

solvent and sample management unit and refractive index detector containing thermally

shielded flow cell & optics with counter current heat exchanger for better, baseline

stability. The chromatography workstation includes data acquisition and control

software and Miilenium sofiware for data processing. The GPC columns are from
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3-rhamopyranosyl residue (3-Rhap) 1.00 4-rhamopyranosyl residue (4-Rhap)
term nal HlUYHYIAMOSyl residue (t-Acp) 3.00 termnal get-BetRYHEASSY!
residue (t-Galp) 5.00 5-1inked arabi nopyranosyl residue (5-Ara j) 5.00

2-1inked mapsneRB kO @ I\@E@ T Lnked. gl ucopyrangsyl .
resi due (Z-E%pgaﬁr a?eﬂm ?%ﬂgg{ Pg% tiﬁ?fésgsglglgf? h:yg%'p %g%éy%gﬁ’%segé%%
4-1inked galigiétgshyklenespision fidusor (pblfEat gharille® (DexBran) ik £dmyt BOORY AORSYH
resi due (6-QG %1 2.00 6-Lilnked al act opyranosyl residue (6-Galp) 8. 00_

3, 6-1i nked D&P%@ BY rigighy | Thess &Bgm(@, 8ueep ofsigredofors agalytigateand preparative
gal act opyr sivtion @8 keBed; 5 . er i i : l.ar_ Wi ght
of the AGD%,CS nposi ti O%HAG%%:&B’%(%E%H?%n? &%\%&T I@%gggﬁ‘%}ls%%g%bl\%ic\?\gg%b%%eflzed
usi ng Wat er&ich 29 palysessbsrideCniplstor anidsn prothndedepiiibs, anc €h2 §A0uIMRI 16N cbSsists

equi pped w I rated solvent..and s |.e man nenf unit_and refractive
iﬂdeg Iodet ecéfgjroll};cygﬁ ATISF rsi%m{)%&‘)ﬁgﬁeﬁems%? Hawele Oéé?PfunE A EomAf t h

count er current Amcmﬁwﬁ%bé&rd&g%?% WBRsSlal ke aﬁélglgéélicb di(gilmgggﬁ o

chromat ogr aphy wor kst ati on i ncl udes a acquisition and contr f
and M i | eni YHFE8t PHRFEY Polumist eoqmentraityi Aonatiieel GROileqihass) flow eatky dstectdp WO

2006/ 025068, .PCE/ . 0 2 T h Co ti TSK- GEL PWT .
consi sti ng SSE gﬁ{&gﬁ\l %8‘2?#’?%%%%%%%8&&%%%{ gg{hapélg' ?agfézhar samgplg ’éi&ﬁ)é@ieénbﬁ m t
for polysaceshay i0deV( Bextiamlirdts {d1@Mnl 280 0tHeOflic¥9Rs Oere MRLIEGW 3f; a}’ﬁicﬂpt '

These col ums were designed for analtytl cal and preparative separation of
synt hesi zed®ORditons £ the Chargeieyination, ofglolysenehesidahasedidslipgiobahles ubst ances 5

such as pol ysacchg! | e C i rot.ei ns eptides, etc. The

pul tulan it consi s@?&g%ﬁgg%lggta%ﬁﬁﬁ g%gg%%?%évaﬁﬁe&r%aé?ﬁ CHpPRiIaPt
vei ght for thelelutionctihihrsaig size oAcklonn&irbedidgamhheBasdeye P edmssling, YRl vi ng
anal ytical conditions such as different porosity colums, concentration &

nature of nGA8E Asedar Weight ranse, ofdhEGBaogrposiionsias fpung tebe. befleero pOKIUM
separ atjson Wiilsh a9l ysaccharide sanple is obtained by 10 using 0.2 M sodi um
nitrate solution and the followi ng were suitable analytical conditions for

t he charact eri zatheomobdculolweights hefr Ade-es el AGTIHM egs 80 JhemLEGH! AT
wei ght of AGP. con‘go%tign s determ ned by conpari son of
similar way. Based on the comparison the avérage molecular weight of the components

were found to be 13 KD and 115KD, respectively.

20 Fourier Transform Infrared (FT-IR) Spectrum of the AGP Composition
IR spectrum of the AGP-HM of the present invention measured by Fourier
Transform Infrared Spectrometer (8201 PC Shimadzu) using Nujol mull in KBr pellets
shows broad absorption band at 3400 cm™ indicating the presence of hydroxyl groups
and at 2850-2960 cm™ revealing the stretching of CH bonds.
25 h) 'H Nuclear Magnetic Spectrum of the AGP Composifion
'"H NMR spectrum of the AGP of the present invention was recorded in D,O at
500 MHz 1n Bruker DRX 500 Nuclear Magnetic Resonance Spectrometer.
An extensive proton assignment of all the major linkage tjrpes detected by
methylation analysis was made. In the "H NMR spectrum H-1 signals cor:espbnding to
30 the B-D-Galp residues (8§ 4.22-4.47) and o-L-Ara-f residues (6 5.17-5.33) were
detected. There were numerous signals from & 3.53-4.22, which corresponded to H-2 to
H-6 of B-D-Gal p residues, H-2 to H-5 of the o-L-Ara J residues and H-2 to H-5 of

small residues of glucose, rhamnose and mannose. To resolve and assign these signals
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the elution tinme using size exclusion chromatography. Based on the

conpar i 300 2006¢250§er age nol ecul ar wei ght range of AGP cdqidi2e05¢013as f ound
to be between 10KD 15 to 150 KD. The nol ecul ar wei ghts of AGP-LM and AGP- HM
ver e al soiglejendilncesidicd 2B Bbhr WY heBasadtlan tdperioempakes®pdiemnayer age
nol ecul ar wei ght of the conponents were found.to be 13 KD and | 15KD,

respect i vé’wylgﬂwlli:@ﬁﬂiee@ﬁﬁ% dmiage byifes 4P ¢a°h PR therpinsistepy ientiiphan fep

Four or  TRaterarae st Pacited ARt R Bhsl Bk ARG OT)RRAEATHAY 1Y,
in KBr peltheeNMRﬁhltsa\msPckﬁaBﬂllﬁb&wrﬁtfbﬂathbaﬂd}Pat 3400 cni' indicating the

presence of hydroxyl groups and at 2850-2960 cm revealing the stretching
of CH bonds. 547m728140|p7mrSeaT MBBPEETe PopeBs PRSRHd ate S AdPnddhidst MEGn. 1H

Vo - or GREFIRR BB SR e e r e N bR B RPAr o 3 T2 B ve
proton as %@néﬁglgheﬂo ?ér eoc TRk |k 6) hkagerd V&@ﬁm@@& ect thaby. sititaby! atd on
anal ysis was ma H NVR spectrum H 1 signals corresponding to 30
the (3-D Gidnal amndmasas(ﬁsfgnaawsmeammmm &hé sieasl dwes 56 Gras aﬁgﬁecBB)
were detected. There were nunerous signals fromsS 3 53-4. 22, which

corres pond@dS -Hgked D62l . Gignal (8-804 Gall wps pesignades, -hpked; B-IGal gF andh ghe

a-L-Ar res du o H5 of re of cQ ose
nd minosisiaporbdapvindh 7 b diteneC i Largiil D53 dhde MoBueishR B

PCTI | N2005440F€ 132 to particular residues 2D honp- and heteronucl ear
experinments re perforned. Assignnent of the different |inkage types to
each of the spiH-Zyetens Sigeals af § écBlia:lldt‘]flE‘ZV@E @p'gutd@ﬂe&;oﬁtapnimalmﬂ Hoth by
t he |inkage data in Table 11 and b arlson Wi grhe NMVR data reported
in |iteratlipkedfd- éﬁlé(rf%ﬂ% T8SD&S Bﬁ’liz’e qut B ot e arféve A3st208A ot s

observed t 6 5. e nal

a-L-Ara f 'i)’%nlﬁgg eth 1gn§1| gna evga‘fa% lﬁ&{%? gﬁ%g 32%5’“3%% to
term nal q;lc; cRidagd S@m?.zlslgt t4.63) 5 NHeElda 47 Rare RsigBedrtd m)smt@)ﬁseofél gnal
at 6 4.61 was assigned to 3-1inked a-L-Rhap. The signal at 6 4.56

assi gned lirdkef; 3-linketarfBteDmG@al opl -Fignakspctitels. 61 was assi gned to 3 | i nked
J3-D-G&l p and the 10 signals at 6 4.56 and 4.57 were_ass gned to term nal
J3-D-Gl p and @-3p76zf¢7vmk%@nelaat[§ 4@5I‘ﬁ35 psnpd &9 taunal epdgadinkedo-b-Ata3A and

4.22 vere raegﬁugsn% rthS tlﬂ_ezslg?lial LES %q Eﬁawas a531g5ned to terminal and 6-linked B-D-Gal p.

Similarly signal at & 4.31 was assigned to 3- and 3,6-linked $-D-Gal p moieties. Signals
20 at & 3.93, 3.63 and 3.57 were assigned to 4-linked, terminal and 3-linked o-L-Rha p
respectively.
H-4 protons : Signal at d 4.22 was assigned to terminal and 5-linked o-L-Ara £,
Signal at & 3.63 was assigned to 3- and .6-linked B-D-Gal p residues. Further, signals at
6 3.86 and 4. 03 were assigned to terminal and 3, 6-linked B-D-Gal p, respectively.
25  Similarly, 31gnals at & 3.63, 3.09 and 2.82 were assigned to 4-linked, 3-linked and
terminal o-L-Rha p moiety.
H-5 protons . Signal at 6 3.81 was assigned to 6- and 3, 6-linked B-D-Gal p.
Similarly signal at & 4.03 was assigned to terminal and 3-linked $-D-Gal p. Signals at
& 3.91 and 3.93 were assigned to terminal and 5-linked o-L-Ara f respectively. Signals
30 at 8 4.22, 4.03 and 3.09 were assigned to H-5 of terminal, 4-linked and 3-linked ot-L-
Rha p. Signals at § 4.03, 3.45 and 4.03 could be assigned to H-5 of 3-linked B-D-Gal p
and terminal B-D-Gal p residues, respectively.
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linked a-L-Ara f residue, respectively. Further, signal at 6 3.45 was

assi gn¥® 2006/026€48mi nal J3-D-Gal p while the signal at 6pdridd@50Assi gned to
3-, 6-and 3,6- linked j3 15 D Gl p residues. Signals at 6 4.03, 3.74 and
3.57 were assignprbrémy HS@nBl 6t 8NS$.99Twhs adsl 3-.| .and 1 hal
a- L- Rhap, respec?i vel y. %I—S protons : S?%;S?\%{Iégg? 66 a%lh(r)%%d\ﬁla eaflséiei%' Ao

t er mi nal Sigeads 3| § nk8Y andl 3&la Werer esdigheds to Remmtihgr ahd S -5heal g #L Gl 2’ 81 was
assigned to term'ﬂ?l ar}g 6-1inked (3-D-C alg. Simlarly signal at 6'4.31
was assi'GHREaIYy-3themgthy] grotogg @pseryedat| Ui ¥t huk 1.48i weral msigfatde t6 3. 93,

3.63 and_:,_g?lge'ﬁj We@gﬁ& angs, pa_f_#hlgée%o%% erm nal and 3-linked a-L-Rha p

respectiv protons : Signa Y2 was assi gned to term nal and
5-1i Aked a.-L-Ate fabovSi gRgbnalens 3wkde WastRsSI QRAEHLE F+ @ -1 i nked
J3-DGaI}Q }I;{ﬁ)si dges. Further, signals at 6 3.86 én 14«?0§ym§%r3§n ié’HEd to

t er m nal HGNPGOSE_exparEgnts3- D- Gal p, respectively. 25 Sinmlarly, signals at
6 3.63, 3.09 ang, 2, : ass| o 4-14nked, .3-1inked . and term nal

a- L- Rhap noi et'y. 0I2-El %?Eéﬁg{ugﬁs%%ggﬁgﬁ Dfeﬁupgoﬁbjfﬁm%&g agids valing lewrie anghd 3,

6- 1 i nkedsdl@dhdCater®.obséived laard y1.63 oRkille dhe SacthydS @S 43S HINRL L0 £ M nal
and 3-linked (3-D-Gale. Signals at 6 3.91 and‘qs.age“’mag’?éet‘gssu 8&%@8 '%%‘{n

t er mi nalalapiep weqeilptaser ai-q 1 Adand T.é8pespdctivtly. Signals 30 at 6 4.22, 4.03 and

S otls at oG0Sk GHsRha 6106 Tl &b (B pieis of ebint, Gpimpined

J3- D Galoiamad if@EHinal e3s resi respectjvely. 28 WD 2006/ 025068
PCT/ | N2G05/ 000132 HG’L%?%C?%%;@:%L%T dﬁ%’lggﬁfes PRo svajé‘é FiaEd obreed and 3,

6- | i nkedefv@eed-0GRB-28. Signals at 5 3.91 and 3.81 were assigned to termninal
and 3-1inked f3-D Gal respectively. The nethyl protons observed at 6
1.03, 1.34 a@'ﬂl(%a\@ﬁia' %scgnanp@nsoof Sphiaghed histidirien phenyatniner sHdnal

a- L- Rha jety. 5 The above assj nts were further confirmed by carrying
out Hd@?é@%é%‘%%S‘?ﬁeﬁ%%a%? ﬁ?ﬁﬁ?g"glr% residues : The nethyl group for the
am ne aci ds \@& hRfond SUSLAG. agp%%nin' oL RGhin . observed at .5 1.03 while
the nethyls assrgng%l e to thteq m%’ trﬁllg aF’a%&%’ge’v@&SH?lﬂ%alF‘éﬂn%t Y04, 34 and

1. 40, r esgkiohinecthyeonifd £ial, valthe(Wetd, obckikd bEMweeH2) 5.3rd CS (CH2) protons of
argi ni ne, asparagine, glutamne, isoleucine, |eucine, |ysine, methionine,
proline and \ef PE¥O%epleisppging distisénanpbanigalanie 2or8line, serine, tyrosine and

CP protons of serine and threonine were observed between § 3.90-4 2.

Weak signals in the downfield region from & 6.6-7.5 were assigned to N-H
20  and aromatic protons of phenylalanine and tyrosine.
1) B¢ Nuclear Magnetic Spectrum of the AGP Composition
Anomeric Carbons : In the C NMR spectrum the signals at & 109.10 and
107.37 were assigned to the anomeric carbons of terminal and 5-linked o-L-Ara f
mojety. Signals between & 103 ~102 were assigned to anomeric carbons of terminal, 3-
25  linked, 6-linked and 3, 6-linked of B-D-Gal p residues. The same overlapping signals
between & 103-102 were assigned to anomeric carbons of 4-linked B-D-Glu p, 4-linked
B-D-xyl p, termingl B-D-Gle p and 3-linked a-L-Rha p.
C-2 : The signals at 6 81.97 was assigned to 5-linked o-1.-Ara I moiety; Signals
for C-2 observed at § 72.94 and 72.72 were assigned to terminal and 6-linked B-D-Gal
30  p residues, respectively. Signal at § 72.56 was assigned to 3- and 3,6-linked B-D—Gal D
residue. Similarly, C-2 signals assignable to terminal and 6-linked B-D-Glc p were
observed at § 74.81, 74.60 and 73.33, respectively. The C-2 signals in o-L-Rha p
29



C-0 (CH2, CH), Cy, CS protons of asparagine, histidine, phenylalanine and
tyrosi névQepes/Bbeér ved between 6 2.8-3.5. 15 Ca prot ons pfr/m2065006132
argi nine, glutam ne, glycine, isoleucine, |eucine, lysine, nethionine,

oo e kAl ORIE LS GRER S huREE UEEA B Sycte s P ELE U 76 55

asparagi ne, histidirne, phenylalanine, proline, serrne,

protons ofand€10.6% agmctivelgoThaaigmt et GOSELY egagdswRen 16 ﬁﬁﬁ@aﬂﬁ%}l\%ﬁgp
signals in the downfield region fromb5 6.6-7.5 were assigned to NH 20 and

aromati c pFEE¥hs of phenyl al anine and tyro sine. i) 13C Nucl ear Magnetic

Spect rum of the~AGP Y, ri: bons.: .In,t 3 spectrum
the signal s at e%éloéf?#lgpgﬁgbﬁgf%%%éﬁémgé gﬁﬁ%‘m{‘ &nfihg?%%ﬁ‘ﬁﬁmgbns of
terni nal ®ighdhat i 3est dnd adighcll toBiBhY: and @1RkS) BEHNREYD. $ul@3: 0% NES ©
assi gned toggnorreri c car bons%)f tGer mnal, 3 25 iéci‘ Eaﬁe?ﬁé'l i n'ﬁlgﬁ t%%glgg?u
6-1inked of 5f8-9¥ Ga$ apigneditd Geand BieliskedeR-av-6¥l pppiitge. STtgNabsals Bes weess 6
103-102 vverg 2‘?Si gned to_angneric carbons of 4-linked G D-d up, 4-linked

f3-D xyl FR¢t &r-Af nasrepssicned o Eaimnl) fnlktkedaand Mhbnked B-D-GlcThenwigieal s at

5 81.97 ' ] - ki d.a-l- Ara f nmoiety. Sjignals. for G 2 observed
at's 72. on mng e iehRnd 086 28 s Here Andianal i a3kl ancBo p
resi dues, xmﬁ{v&hyp.@@@g}%@gm@ey}z_. 56 was assigned to 3- and 3, 6-1inked
j3-D-Gl p residue. Simlarly, C2 signals assignable to term nal and

6-1inkeéd f3- D @+ Sigerlet 563sky wedasiged 7d t@hinal 4n606-1a0dd 63138ra £ moiety.
respecti v%_é@%Th% C-2 signals in a-L- Rha(d) 29 WO 2006/ 025068

PCT/ | N20058d £82 74 b3 mipgeassigned ¢ sasmanal $-DeGal papsidia:. |Sigried cit #n0.68 Iwaked
wer e obser, 80.,02,. .76. and 70, 68 respectively. The signal at 6
81. 24 was aé@é?éaérﬁé’gs'tag‘d%ﬁﬁ*kr?ge‘gﬁ(%}?& fstus: it é‘gméﬁé%:nsﬁﬁéﬁ ANEBT 6, 55
was assi gned, kgidkel PLbabaid thspiukl fan 4 iLgnal at. 674.81
was assigned to terrgl!-na qun Sd11|66- P@%@?ﬁ]@%’g@éﬁgansdfgiﬁ%é?%m%‘?ea er, at

6 81.97 wds4assbdinded tand 3erndna BIEGIE pheslety3 rddpéatively’ Ssindlear TREs3i@hal s at
6 76. ig and 74,81 were assigned to termnal, 4-linked and 6-1inked 13-D-dc

p noi &P e@ssigagdyio Gyt 3-kipesds frdindted aad leumgnl 0RL-Rig B0y 70 6 were assi gned

S anal at 6 8.5 WS edt et 6 CalTHEAr LA £ RBVA 6t AP 17 weitly.
that of terminal o-L-Ara f was observed at § 61.25. C-5 signals due to 3-linked, 6-
linked and terminal §-D-Gal p residue were observed between & 74-77, whereas, the C-
5 signals due to terminal was observed at § 75-76 in the case of $-D-Glc p moiety.

20 C-6 : The C-6 signals due to 6- and 3, 6-linked B-D-Gal p residues were
observed at & 69.17 whereas 3-linked- and terminal signals were observed at & 60.93
and 61.25, respectively. Signal due to C-6 in B-D-Glc p residues for terminal was
observed between & 60-62 and the signal at & 70.1 was observed for 6-linked.

Methyls : The signals observed at' § 16.7, 19.9 and 22.2 were assigned to methyl

25  groups of o-L-Rha p.

The above assignments were further confirmed by carrying out HETCOR.
evperiments.
Amino acids : Signal at & 16..70 was assigned to C y and C8 methyls of valine,
CP methyl of alanine and C§ Omethyl of methionine. Signal at 6 19.97 was assigned to
30 Cy methyl of threonine. Signal at § 22.22 was assigned to Cy (CHy), Cy (C-H) of

arginine? leucine, isoleucine, lysine and to C8 and Ce methyls of leucine.
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Signal at 6 70.15 was assigned to terminal j3-D-Gal p residue. Signal at 6
70. 68 wasWhge/tpieed t o 3- and 6-1i nked P-D- Gl p resi due. m,h@zobgghozg%ggnal at
6 73.33 was assigned to 3, 6-linked j3-D-Galp residue. Signals a 0. 02,

70.68 and 70.15 velie sass] aned st Q1 Gh Hkifed termnal (3-D-Ac p
noi ety, respectively. Signals at 6 81-%%%\%84# égk@g (ggg} é)ﬁeaﬁglflﬂlec-n&e@lonsﬁd,

4-1 n U U lvamd preliné aed Ca(CiRhapgimbmine. G5 : Signal due to C-5 of
5-1inked a-L-Ara .vvals observed at 6 69.17 while that of term nal a-L-Ara f
was observed at 6812250 € B84Pgss agsisnedo 18- CANKEH,) Iof hipaksgnanghutafdm nal

(3-D-Galp rgsi re. rxed t ween L4- ereas, the G 5 signals
due to terné na M\%élgﬁb Srgg@gd&%%ﬁygmﬁgn?ﬁq(ﬁéﬂzgﬁgg@nq andiysinepSignakeatys 20
C-6 : The Gi&H4shanadss@deo i@y Broidh 1Bl i - (3r.P-.CGal _p_residues were

observed at 6 69.17 S%mr eas 3-§I i nkg)giélagﬁlg’ %@?ﬁg#gi Ieé}flﬁﬁé?(g IO er ved at

6 60.93 and 61. Mgnales et BVakys asigedltodle pictors & dfinfrd: @Ygag% gluie i dues
for term ngllfi t}l)?s |"ilii(z)iser.ved between 6 60-62 and the signal a 70. S
observed f of S0 AieercIRe fy demypsthionthe piegrialesinepweine add ayHsib6. Jigndi%t® and

22.2 were i : hyl 2 roups of a-L-Rhap. The above assignnents
were furt hgﬁﬁ%%g 9?3?1%%3@‘{9 %%rl?rf???fgOgﬁ'@%e%‘%ﬁ@ﬂ@rﬁh@rﬁl&n@mﬁ.ﬁ.d gy ds :
Signal at 6GsdiGndtloV@s tpﬁ(f/tlgh%@%goﬁ&&d@ﬂ'ﬁgoég@og%&%{\gS of valine, C(3 nethyl

of al anine and C6 “ne of “net hi oni ne. Si gnal 6 19.97 was assigned to

30 Cy néthyl of tlhesaniashel 5 SBERalvaahssdd +22RWES) A% to & (CH), &

(CGH) of arginine, |eucine, isoleucine, lysine and to ‘and Cs nethyls

of | euci ne. 30 WOSET boisees PEPB4INI06/0B8EER! toTthe cﬁéfgﬂ@}pr@tbnﬁ of hiktidfhk Was
(CH2)

assigned t rgi_ni ne, . met hionine, lysine, proline and Cry

of gl utani (r)laél. gl gnaif_’rﬁm% cgé)%ﬁ_%ym%si gned to CO (CH2) of aspar agi ne,
and 1 yai nel S gnal ot 6 574 4BE astahell to Bek i B A e oS s
and lysine. Signal a : was assi gne pro ,
aspar agi ne,catbogy| signad atld $66 dOpwas assezneSitgpmtandhe6 59. 81 was assigned to Ca

protong.of arginine, cysti gl utam ne, histidine, isoleucine, |ysine,
met hi omsne, phen;;q1 dhe Oﬁéﬁﬂ]eg‘érfieﬁ@naﬁhe tSigngksi elsergii graveat 5617160, 975\aSere

assi gned t @g§ r |y d eoni.ne while the signal at 61.25 was
assi gned tosgnegrg{ g% g%rb;());ﬁ 1 i%%%ng%% M%r?c’dfls ‘gé?lp?re?fglfﬂﬂihéspgi@uw, at 6
68. 38 was absigmed ohyei) iGifinef iddeRen, Uawcid] ApEhs RENEET, 608, EA0 ver e

assigned to the olefinic protons of histidine
proling, serine, threonine and tyrosine.

In conclusion the structure of AGP-HM consists of 6-linked- galactopyranose

20 and 3,6-linked galactopyranose as the backbone and  arabinofuranosyl

arabinopyranosyl, rhamnopyranosyl, glucopyranosyl and galactopyranosyl residues in
terminal positions. The AGP further contains 3-linked, 4-linked Orhamnopyranosyl, 2-
linked-mannopyranosyl, 2-linked-glucopyranosyl, 3-linked-, 4-linked galactopyranosyl,
6-linked-, 3,6-linked-glucopyranosyl and 4-linked-xylopyranosyl residues aiong with
25  methyl uronic acid. The amino acid constituents of the AGP compositibn were
identified as asparagine, ghitamine, hydroxyproline, serine, glycine, histidine, arginine,
threonine, alanine, proline, tyrosine, valine, methionine, isoleucine, leucine, lysine and
phenylalanine. However, sites of attachment of amino acids have not been determined.
AGP-LM also possesses similar structure but differs in the molecular weight, Based on
30  the aforesaid data the following structure has been proposed for AGP composition (Fig.
2). Both AGP-HM and AGP-LM possess similar biological activity, hence, AGP

composition has been employed for all biological studies.
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and ar omagj r of phenyl al anine. Signal at 6 155.64 was assigned to Cs
of argini We&%@g}agbg?of tyrosi ne whereas carbonyl signal BECTENAGE0dE3zWNaS
assigned to utam ne. In the downfield region, the signals observed between

I
6 171 - 1757 Ifémuézg&@we'dm@hm:mmaqzlP;gp@ﬁpsomzewtepm@bs% s
al ani ne, arginin spar agi ne utam ne, glycine, histidiné, 1soleucine,
| euci ne, |ysine, %%%?%Bg'fﬂe%g?a%ﬁg%laéi%fﬁa AR, ér*dpiaﬁé,ot@erih W&o dduivitiesi stehand
tyrosi ne. la cdeigbamsic e e - onsists of 6-1inked-
gal act opyr anose i2’0 a%%‘j: 3, _-ﬁeﬁﬁgﬁ’ﬂga@é gr%&sﬁep% Fﬁegﬁﬁgkﬁ%r@l‘a‘ﬂd A
ar abi nopyr a¥fsagArison sfabiolagigalancsyties fameqyr aaesylas EBHGOPYAROS Yo ARY
gal act ogyra&lgagiedr-e%ﬂm in. term.mnal positions. The AGP further contarns
3-1inked, 4-T7nked™ SSHaR catzon NpnkH/HWaAnopyvlaarssfIGP composition
2- | i nked- gl sfxbpyreaeid siventidnl ik BkRG-in ké’_ﬂred gal act opyranosyl, 6-1inked-,
3, 6-11inked-gl ucopyranosyl and 4-1i nkeg-xy ‘opyranosyl residues along with 25
met hyl uronic acid. The am no acid constituents of the AGP conposition were
identified PeHIRSRET agi ne, glutam ne, hydroxyproline, serine, glycine,
hi stidi ne, arginine, threonine, alanine, proline, tyrosine, valise,
met hi oni ne, isol eucine, |eucine, |lysine and phenyl al ani ne. However, sites

of att aohnedmphrasive BeHia -cgﬁﬁj@%' » rmned. . AGP-LM al so
possesses sim|ar _strgct%ire.by.t %Iy;b?tefir E?ﬁsg%gﬁg?)e‘%fugle WePghthe Bathadl on 30
the af or esalitrlerad aim R&S f dpplovitiogp PublicdtioneNoa008eN oM BPISET,f 0T 4 z?P AGP
conposi ti O’béfgé%it-@%),ft Bog h AGI}-II 4 and AGP- LM possess simlar biologircal
activity, henuosess g tyssetilyrentipt Gden enpl oyed for all bi ol ogi cal
studies. 31 WD 2006/ 025068 PCT/ 1 N2005/ 000132 The | nmunol ogi cal and

Phar nacol ogirgaj Properties of the AGP Conposi.ti on The cytoki ne assay, such
as IL-2, IFPE};,@{I L-10 and other in vivo agtivities guch as derayed type
hyper sensi t ij Wit Yo.( OTPyrdmergis nea pi gs are depebiped b - pay,i sbn of
bi ol ogi cal activitijs of agueous extract EL%‘%@}’ ed ’ﬁ‘%ﬁﬁ"e”%}n@ﬁ%ﬁ@
disclosed im US Application PublTcation Ng., g003r 094456 -A—and—-AGR-
conposi tion| jof thel prege ' nt is given in Tablte=111. Table 111} 10
Conpar at i ve|Bi ol ogi ﬁ&&/m’% pjljg%ég};&of Q%)C?féodg Extract (1) obtained as per

t heMet hod di-setesed~Fr—US—Apphication Publication No. 2003/ 0194456 Al| and

the AGP Composition_ of the Present |nvent2832¢2£6S) 51NO-4Bar ameters Aqueous
AGP Conposi { fon (2)|{L-2 inhibition (% inhibition
at 20ng/ml) 4

33.27+6.52 | 54.50+4.00

(8]

IFNy inhibition (% inhibition
at 20ng/ml)

44.3446.64 | 60.68+9.03
4 TNFao inhibition (%%
inhibition at 2 pg/ml)

| 35.57£9.45 | 43.28+6.21

5 GMCSF inhibition (%
inhibition at 200ng/ml)
’ 36.3 2.31
6 TPA induced skin
hyperplasia (EDsomg/kg)
434 ' 0.58
7 DTH Model (EDs; mg/kg)
14.0 6.43
8 MEST (EDsy mg/kg)
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Extract 1) 2 54 -FO0'7.5 1 IL-10 induction (ECso in Jnl) 29.325.26
51. 10 =4.%®2006/025068 i nhi bition (% i nhibition at 20ng/m) SC A 052&)0132

54,50+4.00 3 IFNy inhibition (%inhibition at 2 Ong ml) 44.34

60. 68+9. 03 Toézcm@acdl[sm(bé§é;9wzé,4nﬁ'hbm5tok%;zat 2 m) 35.579.45 43.28+621 5

GMCSF inhibition (% inhibition at 20

36.3 2.31 6 TPA induced skin

bye | asi a ( EDsor9etp toxi@yy (’LJB&) 07I‘"®EEH dpdpdsitfdrDEs eudlkgkd id.MBice. A3 B YEST

ED50 nmg k 2006/ 025068 051 000132 TOXI col ogi cal Studies on
br ﬁ%n%f@on TALEY & a Syl CRIhPRRSTSS| BT fRate pomHoset ed

in nce andveﬁ‘@ﬁleMateQraﬁJirc%ﬁﬁslwféfe chRHLES offigups of ten (10) animals from
each spgm es per_route per dose were nedicated and results were cal cul ated

5. 5 Thdh Fé‘PIIIQWWlﬁqahmsuwemB@V@bﬁEﬁh@ACﬁmnmﬁm#A@ conposi tion
>5000my/ kg b.wt. LDo of mice i,v. : >1000ng/ kg b.wt. LDu of

t he AGP Conposi

on day

of mce p.o.

rat p.o.

10

15

20

25

30

a0y 8

>5000my/ kg b.wt. 10 LD50 of rat i.v. : > 250ng/kg b.wt.
LDq of mice p.o. ; >5000mg/kg b.wt.

LDy of mice i.v. : >1000mg/kg b.wt.
LDy of rat p.o. : >5000mg/kg b.wt.
LDso of rat i.v. : > 250mg/kg b.wt.

Biological Assay of the AGF Composition
Description of the Methods of Evaluation for Human IL-10 Pro duction

In order to evaluate the efficacy of the AGP composition for its therapeutic
potent1a1 In psoriasis, its role in in vitro IL-10 induction was evaluaied by IL-10
production assay with ConA induced PBMCs [Raychudhuri S. P., Farber E. M.
Raychudhuri S. K., It J. Immunopharmacol., 1999, 21,609]. ,

Briefly, Human PBMCs (Peripheral blood homonuclear cells) were separated
out and stimulated with 10 pg/ml ConA along with various concentrations of AGP
composition and incubated for 48 hours at 37°C in CO, incubator with 5% CO,. The
supernatants were harvested and frozen at —70°C until quantitatidn by ELISA. Human
IL-10 ELISA kits used Were from R and D System for detection of IL-10 in culture
supernatant. Percent induction was calculated with reference to control. The results are
summarized in Table-IV.

The AGP composition isolated from Argemone mexicana exhibited increase in
production of IL-10 in ConA activated human PBMCs in the range of 0.0002 pg/ml to
200 pg/ml (Fig. 3). IL-10 was found to be regulatory cytokine in psor1as1s treatment
and is well known for inducing anti-psoriatic therapy.

IL-10 induction is useful in the treatment and/or prophylaxis of psoriasis,
dermatitis, scleroderma, inflammatory disorders and other autoimmune diseases like
psoriatic arthritis, plaque psoriasis, guttate psorasis, rheumatoid arthritis, Crohn’s
disease, multiple sclerosis, irritable bowel disease, ankylosing spondilitis, systemic
lupus erythrometosus, Sjogren’s syndrome, allergies like asthma, chronic obstructive
pulmonary disease and related conditions such as eczema and scaly itchy patches. IL-

33

LDo



Bi ol ogi cal Assay of the AGP Conposition Description of the Methods of

Eval uati oWQ ¥P06/Mifieh |1 L-10 Production In order to eval uat echhf@Lhid (ig?;:y of
the AGP conposition for its therapeutic 15 potential in psoriasis, s role
inin vitrold ledk@idmiugtd b reduction assay vvlth
ConA i nduced PBMCs [Raychgg?\fg??n gﬂlg%&gfbger&&e&ﬁmp #‘ﬂﬁ’d filipents where
Int. J banr2{sI6pualympkeryte ange) onautengius lﬁrhceﬁeﬁnt@mnn%ﬁlvgé (Peri pher al

bl ood hononucl ear cells) were separated out and stinulated with 10 gg/ m
ConA along with various concentrations of AGP 20 conposition and incubated
for 48 hourBale I87C in CO2 i ncubator with 5% CO2. The supernatants were
harvestgd and frozen at -70C until quantitation by ELISA Human |L-10 ELISA
kits uséd were fromR and D System for detection of IL-10 in culture

super nat antg Ec‘? was cal gyl i t.h reference to control. The
results are ﬂr l?%ez egﬂy %&I'%?S’ ™. O"Z?il‘z&eeféﬁcéﬂhé’ ﬁrﬂﬁé‘n indsestedt Hartarom
Ar geni one |Iﬂé’mwana exhi bited increase in production of IL-10 in ConA

activated human PBMCs in the range of 0.0002 pg/nt to 200 jig/m (Fig. 3).
IL-10 was found to be regul atory cytokl ne in psor|a5|s treatment and is

wel | known for | tre H -preuction I s useful in
the treatnent an g&%’zg‘?gp y aX| s o l@p; sﬁgg'“g%o/gé‘(‘ﬁ'é’f’?’tl s, scl eroder ma,
i nfl ammat ory di|sapoders and ot her aut ol Mmunesgdi gg¢ases 1'i Ke psoriatic
arthritis, plague—psoriasis, guttate psoriiasis, rheumatoid arthritils,
Crohn's di sease20 mul ti pI e scler 05| S, Irri twﬂ 80 bowel disease, ankyl osing
spondilitis, sysfemc tupus—erythrometests; ogren—s—syndrone,  all ergi es
| i ke asthma, chronic obstructive pul nonar yz%r%%ase and rel ated conditions
such as eczena |12l scaly 1tchy patches. T[-1333, W0 2006/ 025668
PCT/ 1 N2005/ 000243210 induction is also useful in other chronic, recurrent
and ot her skin [#%%ents Wnere cut aneous |jyhgtdxyte anti gen or cutaneous

| eukocyte antig rAvotved—Fable—\V Effect of the AGP Conposgition on
I L-10 I nducti or‘ﬁbOdzéonA i nduced Human PBAI\)(,%6 Qﬁbncentratl on of Extract

- jug/nil) Averag Q),@(gdgnductl on. 200 37140 gfg gP3-30

*The values are depicted in percent increase from basal with reference to control.
10 |
Description of the Methods of Evaluation for Human IL-2 and TFN| -y Production
In order to evaluate the efficacy of AGP composition for its therapeutic
potential in psoriasis, its role in in vifro IL-2 and IFN-y modulation was evaluated by
IL-2 and TFN-y production inhibition assay with phytohemagglutin (PHA) induced
15 PBMCs [Brynskov J, Tvede N., Guz., 1890, 31(7), 795].
The aim of this study was to evaluate the effect of AGPs on PHA mduced IL-2
and IFN-y production from human lymphocyte. Briefly, peripheral blood mononuclear
cells (PBMC) were obtained from healthy individuals. One million PBMC per ml were

stimulated with PHA (5pg/ml) along with various concentrations of AGP composition
20 isolaicd from Argemone mexicona for 48 hours at 37 °C in CO; incubator with 5%

CO,. The supernatants were harvested and frozén at —70°C. Humaﬁ IL-2 and Human

IFN-y ELISA kits used were from R and D System for detection of -2 and IFN-y in

culture supernatant. Percent inhibition was calculated with reference to control.

AGP composition isolated from leaves and/or stems of Argemone mexicana was found
25  inhibitory to mitogen induced IL-2 production between 0.002pg/ml to 20pg/ml (Fig. 4).
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2 237.30 02 137.20 0.02 114.30 0.002 106.00 0.0002 102.60 "The val ues
are depi cV240p/02586%ent i ncrease frombasal with referenC@CtrgNm%@%z 10
Description of the Methods of Evaluation for Human IL-2 and | FN-y Production
i'n order torgyahudtey abevies fd f i b f.are j i her apeuti c
potential in psori a?s??s, i t%fs{dr%iﬁgéieﬁ I};ﬁ{(ﬁa@o I El-sédngﬁla t;allt&éﬁnr%%oﬁ? PHhYSvas
eval uat ed mpd well zstghlishedNioy bprusdfidtinotredtnieinbiand/on pasystayyaxid Off psoriasis. The

phyt ohemag i i-nduc 15, PBMCs [ Brynskov J, Tvede N., Gut., 1990,
31(7), 795%¥Hﬁ%g“§5§@%~1%%.%ﬁ§#ﬂa"mas to evaluate the effect of AGPs on PHA
induced IL-2 and ITN-y production from human | ynphocyte. Briefly,

peri pheral bl ood nononuclear cells (PBMC) were obtained from healthy

i ndi vi ddal sTa®ad nillion PBMC per m were stinmulated with PHA .(5g/nm) al ong
wi th various concentrations of AGP conposition 20 isoiatcd from Argenone
?nexi cana for 48 hours at 37 Cin CO- i hater .-4th 5% CO2. The _

super nat antijauenp ARt Loniposirian bl ILProflcriciPby PHAWILL Pty HIRA_ | FN-Y
ELI SA kits used were fromR and D System for detection of -2 an FN-y in
cul ture supernatant. Percent inhibition was calculated with reference to

control. AGP c 1] rsolaped fromleavesandi-or—stens—of Argenpne

nexi cana was f o?jﬁg@nyﬂ ﬁzh(?[g%(?gr mf%g%#?}z@é’ﬁ"pndG{é’é’d’gleL%ﬁlebé@mbti oh bet ween
0.002g/mM to 2pgd.od (Fig. 4). 34 WO 2006/ 025068 sGE/ TNZ005/ 000132 Thi s
inhibitory actjvity to mtogen 11-2 production iis known to be
i munosuppr ess| %80  and wel| established to be u$éfdb in treatnent ahd/ or
prophyl axi s of g rasts—The—restutts—are—sumarizedin Table-\._5| Table V
Ef fect of AGE Conposition on IL-" Production by PRRi nducer[ Human PBMCs
Concentration pp.AgP Conposition(gg/tnl) Average| % jghi bitTon—26-06-54. 53
2.00 54.49 0.R20.53.97 0.02 51.10 ' .

0.002 30.56
0.0002 : 10.87
0.00002 3.75

*The values are depicted in percent inhibition with reference to control.
10

The AGP composition isolated from Argemone mexicana was found inhibitory
to mitogen induced IFNy production in the range of 0.0002 g/ml to 2pg/ml (Fig. 5).
This inhibitory activity to mitogen induced IFN-y production is known to be

immunosuppressive and well established to be useful in treatmient and/or prophylaxis of

15 psorasis. The results are summarized in Table VI,

Table VI
Effect of AGP Composition; on IFN-y Production by PHA induced Human PBMCs

20 .
Concentration of AGP Composition(ug/ml) Average % Inhibition
20.00 ' 55.19
2.00 | 57.07
020 53.69
0.02 ‘ 54.50




0. 002 3‘8, 5;5 3._0002 10.87 0.00002 375 *The values are depicted in percent
i nhi bi t 'Sh2WEPH%Bf erence to control. 10 The AGP conposiptiaR2é BhAked from
Argenzone rnexi cana was found inhibitory to mtogen induced |IFNy production
in the range0df020. 0002g/ M to 2g/m. (Fig. 5). RSl T bitory—aethvity to

m t ogen i ndi e% HN-y—production is known to be| imunosuppressive jand wel |
est abl i shed pd) & useful in treatnment and/ or pr oghydaxi s of 15 psari asis.
The resul ts[@rgosammari zed T Tabte—Vi—TFableMVi—Effect of AGP _Conyosi tions
on | FN-yProduction by PHA i nduced Hu nran PBDI C§;4-021V ConcentratiggJof AGP

Conposi ti on(, utilti yalvsseradepi¥ddiiinRidehPRhibin Kg{ gg g.e ?ﬁQ‘S‘T o7 0.20
53.69 0.02 54.50 ~-- 35 % 2006/]%25068 IPCIJT(VT (Sl 56 (E%‘f %¢ ’3?‘6‘02 38.62
0. 0002 1534 0.00002 4.04 *The values are depicted in percent inhibition

wi th ref g5&RE6HELoEFRN criptio the Met hods of Evaluating for
Human GMCSF aﬁ%l R all\gﬁtlgoﬁsr gﬁ%&l}lgtﬁngspolr BrHeEMeSEyval uate the efficacy of
t he AGP camb®biFtdlpsPofdutiids | nvention for its therapeutic potential in

psorigsis, its role in i{'l vitrofgranul ocyt e macrophage colony stinulating
factor (GMVCSF)IRffderriRrevalugtnitheatfieary\efshe AhR aomeoditio M BindentiNF Yor

product i QR theRbLAld 1t h- PBMCs sti.mul.ated by ConA and LPS. Briefly,

Hunan PBMCs wet e tfsde%az}?%?a ng]p %Itrl#bﬁ’ %8(501&1“ﬁ’éé’fif%ﬁr‘?\%i/%mee@?@PPh@ aplonyul at ed
with 10 gtinildGomeAfaatcn@GMICSE) el DNE - QRSRIL AR | i;tion and
i ncubated for 48 haours at 37C in CQ2 incubat o(?ht W?%v%a%gp}?g}gﬁﬁﬁﬁko%n LPS was
added and ¥t PERAusHOR srhibifiongesay withl BBMGestianktbydtsi fasd 1 PRe Super nat ant s
wer e

Briefly, Human PBMCs were separated from blood of healthy volunteers,

10 stimulated with 10 pg/ml ConA along with various concentrations of AGP composition
and incubated for 48 hours at 37°C in CO, incubator with 5% CO. Spg/ml of LPS was
added and incubated for 24 hours under the same conditions. The supernatants were

harvested and frozen until quantitation of cytokines using ELISA. Percent inhibition
was calculated with reference to control.

15 The AGP composition isolated from Argemone mexicana was found mhibitory

to mitogen induced GMCSF production in range of 0.02ug/ml to 2ug/ml (Fig. 6). This -
inhibitory activity to mitogen indaced GMCSF production is known to be
immunosuppressive and well established to be useful in treatment and/or prophylaxis of

psoriasis. The results are summarized in Table-VTIL
20

Table VII

Effect of AGP Composition on GMCSF Production by ConA and LP.
induced Human PBMCs '

Concentration of AGP Composition(ug/ml)  |Average % Inhibition
2.00 - : 32.31
0.20 43.28
0.02 35.41

*The values are depicted in percent inhibition with reference to control.
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harvested and frozen until quantitation of cytokines using ELISA. Percent

i nhi bi ti w0 2008823068 cul ated with reference to control. 15 _The AGP conposition
i sol ated from Argenone nexi cana was found inhibitory tof %ﬁ’@ﬁo?oﬁ%ced
GVCSF production in range of 0.02 tg/m to 2gg/m (Fig. 6). This inhibitory
activity to mtogen i nduced GMCSF production is known to be

i Munosuppr essi $&Paampeditior Stalell SAed /e o Ny fwent .. and/ or
prophyl axis.of psoriasis. The results a’%ep%ﬁ%lgg%g%%%onggwb%w&

Tabl e” VI | BfPget m&PC?%jﬂ%ﬁspb@dupmn on ra@ESH PPzl @5 g/ HE0[FAe and RS

i nduced H - . 2 ncentration of AGP Conposition(Etghnl) Average %

| nhi bi ti O;ﬁgﬁg,}tggl\%}\é% %FE‘S’%%W-%PWUQB%F knoppie tg dleviesnaneupppisited in
percents i nftidointeli Qidtadtikied €f &Jce it VO 2006/ 023068 . .
PCT/ 1 N2005/ 000132  AGP _corrposilt%i%glr% @S%P'%F%gé Flrl%/g{ RF%Q@WS S REDSeEFAEr Thins

f ound i nhilIsseltraye semmiatisedm Talded8H. TNF- a production in range of 0.0024g/ n
to 2g/mM (Fig. 7). This inhibitory activity to mtogen TNF-a production is
known to be inmunosuppressive 5 and well established to be useful in

treat ment "Baiste &1Pr ophyl axi s of psoriasis. The results are sumarized in
Table VII1. Table VII1 10 Effect of AGP Conpositions on TNF-aproduction by

ConA andLPS i nduced Humana PBMCs Concentration of AGP conposition(ug/m)
2. 00. 60. 68 20 46,18 0.02 22.02 O O0D2 10.30 *The

Aver agg % bt ]

val ues ar eE eérgi quec'gglpﬁlnﬁé’ls'gé’ﬁf"i" VOt ¥ Pesdugfiom by EperdensbLPS control . 15
Ef fect of ibgcFufmanyasiddson on NGF | nduced Human Kerati nocytes
Proliferation

Concentration of AGP composition(ug/ml) | Average % Inhibition
2.00 60.68
0.20 46.18
0.02 22.02
0.002 10.30

*The values are depicted in percent inhibition with reference to control.

15 Effect of the AGP Composition on NGF Induced Fuman Keratinocytes Proliferation
Keratinocytes were purchased from GIBCO (USA) and were maintained in
Keratinocyte-serum free medium (GIBCO, # 10744-019) supplemented with growth
factors. Approximately, 150 ul of KGM (keratinocyte growth medium) containing
2000 cells were added in each well of 96 well flat botiom plate. Next day medium was
20 changed with 1:2 volume of KGM: KBM (keratinocyte basal medium). Thirty
microliters of diluted AGP composition was added in each well in triplicate except cell
control wells. NGF (Nerve growth factor) 100 ng/ml was added in each well. Medium
was removed after 8 days of incubation. Cells were rinsed with PBS. LDH (Lactate
dehydrogenase) development lysis solution was added and incubated for 10 min at
25  37°C. OD was measured in ELISA reader at wavelength of 492 nm. Percent

proliferation/ inhibition was calculated. The results are summarized in Table-IX
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Kerat i nocywt(gs wer e purchased from @ BCO (USA) and were naintained in
Ker at i noc 20964020668 r ee nmedi um (A BCO, # 10744-019) suppl qqglzﬁ.pz M growt h
factors. Approximately, 150 | of KGM (keratinocyte growth ne |ugr3°%géﬁlzai ni ng
2000 cell's mgplemdded in each well of 96 well flat bottom plate. Next day
medi um was 20 changed with 1:2 volune of KGM | CBM (keratinocyte basal
medium . Thirty mcroliters of diluted AGP conposition was added in each
wel | in triBifecda d @ Coptposizidn onNGFdjzdzmldIHumN@EK&thg%t&r p,vgtl@ f.ag5,0r) 100
ng/ M was added in each well. Medium was renoved after days oF FHon
rncubat _on. Cells were rinsed with PBS. LCOH (Lactate dehydrogenase)
devel opnent lysi g solution was added and Tcubated—for—16—+h—at—25 37C. COD
was neasured in EELGBK,’mﬂpﬁlﬁﬁaﬁt(p\g&w?I engt h\Bbr 422 Mnibshaent
S ated__[The results are summarized in

proliferation/ i r@l—b%l—gn—me;_cal cu

Tabl e- 1 X 37 WO 20961%25068 PCT/ | N2005/ 000182.15Tabl e | X Ef f ect of AGP
Conposition on NWWW’
Conposition t fg/lznij verage % I nhibition [. 79.15 8.00 74.53 |{1.60 71.49

0.32 66.78 0.064.&6.75 0.0128 26.78 0, 0pgagl5. 36 0-0005—6-+68—0. 0001

3.03 5 *The val bes—are depicted in percent inhibition with reference to
control. The A@O&%mosi tion isolated fronpA7§enzone zzzexi cana was found
i nhibitory to N@fdmducedhuman—kerati-noeyies—proliferation in range of
0.0001g/n to 404/ M" (Figs. 8 & 9). This Phiiobitory activity to NGE induced
human ker atinocytoesi280 proliferation T's Kngghpgto be Tmunostppressi ve and
wel | establishedl.to be useful in treatment and/ or prophyl axis of |psoriasis.
Descri ption of tR&OWBt hods of Eval uation of586 vivo | nmunosuppressi on using
Del ayed Type Hyj i i i igs This standard proceg@ure was
used for eval uat EOEnéigf the in vivo efficadyi8f AGP
0.0001 3.03
S *The values are depicted in percent inhibition with reference to control.

The AGP composition isolated from Argemoz-ze' mexicana was found inhibitory
to NGF induced human keratinocytes proliferation in range of 0.0001pg/ml to 40pg/ml
(Figs. 8 & 9). This inhibitory activity to NGF induced human keratinocytes

10 proliferation is known to be immunosuppressive and well established to be useful in
treatment and/or prophylaxis of psoriasis.

Description of the Methods of Evaluation of in vivo Immunosuppression using Delayed

Type Hypersensitivity in Guinea pigs

This standard procedure was used for evaluation of the #71 vivo efficacy of AGP

15 composition for its ability to inhibit Purified protein derivative (PPD) induced delayed

type hypersensitivity in guinea pigs. Briefly, guinea pigs were sensitized with 100 pg

of PPD intradermally with Freund’s complete adjuvant. Two subsequent boosters of

100 ug of PPD with Freund’s incomplete adjuvant were given at a week interval. AGP

» composition was administered orally once a day for 28 days. The animals were

20 challenged with 100 pg of PPD intradermally on 28™ day and the difference in the

control and PPD injected skin thickness was measured after 24 hours post challenge

with a Varnier’s caliper. The differences of skin thickness were calculated by



15 conposition for its ability to inhibit Purified protein derivative (PPD)
i nduced d¥PaYWP254§pe hypersensitivity in guinea pigs. Breefinysoogstonga pi gs
were sensitized with 100 g of PPDintradermally with Freund' s conplete

adj uvant . ubtrautingesqlies injbced tskirs tékneddH o BB Widh fgr%gmé%bi nco‘ggégt e

adj uvant werg i ven, at week interval. AGP conposition was a Fio%

orally oncé? u%éifhf’%]i” Tess 40 sale sepsitisgdsanimals. 20 chal | enged with 100 g of

PPD i ntrader mal lp,.0R #@#8R, +aRd - ifference in the control and PPD

i nj ected skin tt?’?hgkness ey rrletgglugstglciih%%(?tﬁeorm EREGIE BOLEUEh I tyrd tgi ke a

Varni er’ s deiniypesuppiéseivei tof B2 eesitiodd sid PPDhihakBQss Wehd: gg %th%tﬁg%éjgi 38
I ¢kn

WO 2006/.02506 GI/ 1 N2005/ 00Q13 subtracting saline injectéd skin't ess
in samasgui%ﬁéé'g% é’.ﬂyé’é?@éﬁ{ g?en‘iﬁsﬁiqfioo]rp wa80mgdiacmpbaEfdctniet doscebetinn66%4 0
sal i ne sensaftib#ied ) Rbg b i L sol.ated fr.gm Ar genone

mexi cana waozigsolund@tmcfmge S%lﬁ%%g;%gﬁ%e&?gé% %'élﬂg?&l?szé’ﬁsaﬁﬁn‘#@ﬁ) be

chal I enged mekgppgsEig. 1hje ThangeemfimnndOuiieS piopaithiif | - ose
of 0.10 - 10 |1 e”é%%l%’{ﬁ'f ective dose causilﬁgeS‘O%?rﬂ?i ig?tli 'S‘%ﬂ(%%ggg%gs
skin thi ckiesd §he TENGEGS§ iicARtgs was found to be 0.508ng/ kg p.o
(rig. 10). The pehemMosh SOSMRPHS$HS ] ' || established and is
beneficial for anti- pgho@fg_si s t reggn%\é?‘?l% %‘%\%ﬁﬂ%@?%&%ﬁeﬁaﬂgﬁﬁ*weéqe is a
usef ul lHodémurspsuppiassigin disseeegioredhesieh 18 | pYOsRGRUPRLASSIRN isSlef@RHAS €0,

such as psor4asi dermatitis | eroderna, _inflanmatory disorders and
ot her aut o?ﬁﬁ@%&a% gggé CTf apdl %ﬁ%ﬁ ulermmupe; diseases likg| nsqiiatic pebritiggilauand -

guttate pserorissand BtafesddrialisaTRe SRR 26002 La0] §28f7abl € X 15 Effect
of the AGP conposition on skin thickness I n gnine pigs chat enged with PPD
Concent r at il#RI&X AGP Conposition mg/ kg Percent Response 0.01 0.000 O0.10
20.000 1.00 62.680 10.00 67.930 30.00 61.510 100.00 65.880 20
Description of the Methods of Eval uation of TPA Bal blC mce were random zed

and acaebi miffeceaf the AGBesniposidn HEHSH Shithess %F gzg{%iggﬁ,?} chmin‘rg.rety\%lrtﬁ pEpOVed

by using Anne French topical application and c

Concentration of AGP Composition mg/kg | Percent Response
0.01 0.000

0.10 . 20.000

1.00 1 62.680

10.00 67.930

30.00 61.510

100.00 65.880

20 Description of the Methods of Evaluation of TPA
Balb/C mice were randomized and acclimatized in cages 5‘ days before the
experiment. Hair were removed by using Anne French topical application and cleaned
properly. Groups were made consisting of six mice in each. Acetone control group and
TPA (12-O-tetradecanoylphorbol-13-acetate) control groups were taken along with the
25 test drug group. AGP composition was dissolved in the recommended vehicle (acetone)

and animals were dosed orally for 4 days once daily. Twenty microliter of 1000M TPA
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properly. Gro_ugs were made consisting of six mce in each. Acetone control

gr oupWE06/435858 12- O t et r adecanoyl phor bol - 13- acet at e) PEGANRWF0gM3PS wer e
taken along with the 25 test drug group. AGP conposition was dissolved in
the r eammﬁg@ﬁ vahihe! ecoadedagnepto eied clemedlsBinWai€acdosad 0bdeliViof ¢ 4 days
once daily. Twenty mcroliter. of _100nM TPA 39 WD 2006/ 025068

PCT/ | NZbeshed04gmnaliaaegsriiaachd2 thoars alken dligh2reheaianh d'he) dimeiecski n
surfac d o0 b e ir agri.fi hours after
TPA apg‘?’%ga{i?%dn%ﬁﬁ%%s Eé}%l%@egéeysg fa rﬁ%@@gﬁth}@gﬁﬁ& @gdre%ra%?% ;[(?)ard eBBl ays.

H st opabhotviiy @ahd=sl indabodse Byideadel thycknbed Wwasvinegsusédind ay Magrettohdifsrentpi der mal |
t hi ckness was neasured in at |east 10 differgegt, 5 areas by .usi

$ ng a
oculPometress byitpinge s erplongier. W esisaHers sXpessedin PEFsPbinbitgHoR g, 1D1) . The
resul t Férg}gr' it dRd 1aRbEreXky Table XI Effect of the AGP Conposition
on TPASR}ng[%Fa ncrggse |ﬂnzg Epi dermal G oups Dose (ng/Jcg, p.o:) Thickness
(jurn) PabieMibition Acetone control group - 23.08 TPA control group -
52.88 0,00 AGP osition.30.0 8 92.30 10.00 29.67 77.89 3.00 35.63
57. 90 Effe@%d’lé%é?’@"%‘?%’é”’?s?ﬂ%é&@ﬂe?o. 1'0 52.67 0.70 10 *The val ues

are depicted in percent inhibition with reference to TPA control group.

Description of the Methods of Evaluation of in vivo inmmunosuppression using
Mouse Ear Swelling Test (NEST) This stang#deqpeocedin g was used flor
evaluatign of the in vivo efficacy of AGD-§1?{I§9101 _osvit ons for their ability
to inhibiit DNFB induced del pyed type hypef SEHST!'fvity |n mice [Cqrnacoff J.
Mool - T Bel S 1662, 10i 1) | PSR ORB i Vi D, | MR | e
test. M deAysoe: cansiligragd Wth 0. 2% 23.08 -
TPA control group - T52.88 0.00
AGP Composition 30.00 25.38 92.30
10.00 29.67 77.89
3.00 35.63 57.90
1.00 50.08 9.37
0.30 52.63 0.84
0.10 52.67 0.70
10 ~ *The values are depicted in percent inhibition with reference to TPA control
group. | .
Description of the Methods of Evaluation of i vivo Immunosuppression using Mouse
Ear Swelling Test (MEST)

This standard procedure was used for evaluation of the in vivo efficacy of AGP
15  compositions for their ability to inhibit DNFB induced delayed type hypersensitivity in
mice [Cornacoff J. B, House R. V, Dean J. H., Fundam. Appl. Toxicol., 1988, 10(1), 40

; Fundam. Appl. Toxicol., 1992, 19(1), 157].
Briefly, C57BL6 mice were used for the test. Mice were sensitized Wﬁh 0.2%
DNEB (in 1:4 of Olive oil and Acetone) on back of the mice. Three boosters DNFB
20  application were done every third day. The mice were challenged with 0.2% DNFB
(in 1:4 of Olive oil and Acetone) on ear pinna. Ear thickness in the center of the ear was

measured after 24 hours with the help of Varnier caliper. The analysis was performed,
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DNFB (in 1:4 of Aive oil and Acetone) on back of the m ce. Three boosters
DNFB 20 apRI20edt25e% were done every third day. The mice weignehalhsaged
with 0.2% DNFB (in 1:4 of Aive oil and Acetone) on ear pinna. Ear thickness
in the cent g cafculdi@o ; : urs With the hel f

Varni er cal i ger. Thecgﬁg?éﬁﬁmgm%gﬁgéﬁ?gﬁéecg?o a%gﬁﬁeﬁ%lgp P brally as
PCT/ 1N2005/ @gtere® dasgs.cBhe tdsalts ag spemeeized imBhtietXT@n with respect to a
negative coritﬁj%l rfgre given orally at different doses. The results are
summari zed i'K a% -X1l. Table XII Effect of AGP Conposition on DNFR i nduced

M ce Ear Swel | i nEffiRstf AP Ookergk : 4 Vi at nent Per cent
Inhibition 1 Mili O water 151?51%}]58%?%@6&%%@%%%%%lés%ﬁ]flggl%sﬁor AGP
conposi t1 onPFemgle\(eeBBO, Mice ni / kg, p.o. 0.00 Negative control for

Cycl osporin 3 AGP Conposition - 0.1 ng/kg, p.o. 0.00 4 AGP Conposition - 1
ng/ kg, p.o. 18.00 5 AGP Conposition - 3 ng/kg, p.o. 33.05 6 AGP
Conposition - 10 ng/ kg, P.O 43.62 7 AGP Conposition 330 ng/kg, p.o. 58.52
8 AGP Conpositjon-—100 ng/kg, p.a. 69.51 9 Cyclosporine 25 ng/kg, P.Q

65. 16 Data repfesented|as percent inhibition with each from7-12 ani fral s.

The AGP conpos was-.C red wth MIli O water| treated group and 10
cycl ospori ne waéf'g\gﬁpa'zaea\?\%ﬁt animals treated with 2 melpb%@wme NGP

R
conposition frpmthe | enuBsQaREP10 &AM 9F Ar genone Eﬁb cama were—found to
be i mmunosuppressive tp DNFB sensitized C57BL6 mice. e

U

: ED53 for AG
conposi tion was det er nj hedative o] 48 AP kgmpbsition 12) .- The potent 15

I NMTUNOSUpPPr eSSy E PropeRE YIS WwetH—estabt-shed—and-Hepeficial for treatnent
or prophyl axi syof pso*?é%???emﬂ@g%rpe%si on in t/HEOYEST nodel is|useful
in evaluating effect f JNegW@kropf&q%@g,% yhere i mpunosuppression is
requi red, suchlas psorlasis_dermatitis Is)cl eroderrmma, inflammtory

di sorders and pdher aut 8iGh{iampdsitiens sl hgke, psor i atliccoo

4 AGP Composition - 1 mg/kg, p.o. 18.00
5 AGP Composition - 3 mg/kg, p.o. 33.05
6 AGP Composition - 10 mg/kg, p.o. 43.62
7 AGP Composition - 30 mg/kg, p.o. 58.52
8 AGP Composition — 100 mg/kg, p.o. 69.51
9 Cyclosporine 25 mg/kg, p.o. 65.16

Data represented as percent inhibition with each from 7-12 animals. The
AGP composition was compared with Milli Q water treated group and
10 cyclosporine was compared with animals treated with 2% Tween 80

The AGP composition from the leaves and/or stém of Argemone mexicana were
found to be immunosuppressive to DNFB sensitized C57BL6 mice. The EDsy for AGP
composition was determined to be 643 mg/kg (Fig. 12). The potent

15 immunosuppressive property is well established and beneficial for treatment or
prophylaxis of psoriasis.

Immunosuppression in the MEST model is useful in evaluating effect for
several diseases where immunosuppression is required, such as psoriasis, dermatitis,
scleroderma, inflammatory disorders and other autoimmune diseases like psoriatic

20 arthritis, plaque psoriasis, guttate psoriasis, rheumatoid arthritis, Crohn’s disease,

multiple sclerosis, ankylosing spondilitis, systemic Iupus erythrometosus Sjogren’s
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20 arthritis, plaque psoriasis, guttate psoriasis, rheunatoid arthritis,
Crohn' s dVe@2aW6/02506f1 t i pI e sclerosis, ankyl osing spondil i tAcxymNeysioenizg | upus
eryt hromet osus, Sjogren's 41 WO 2006/ 025068 PCT/ | N2005/ 000132 syndrone,
allergies | k@ar@sd MiRr 1%9&9&?:' GstRRA! EHGhiY 8bRHI PR G nidin !

condi tions a%ﬁeczema scal y I tschyﬁ’pat ches. The | n\a/%ntl o%ﬁ?%%f grt ﬁﬁaer&&[eg

i |1 ustrat edcdnditidne af @Citma,mgalmowhymmdmmg exanpl es. Exarrpl e 1 5 Isolation

nexzoana wor . of B CBEH SLFHEL UHSGRER oY A {oHSPAPE SO B e TRBPI L r os)

The slurry wasmprnf i fuged and the aqueous extract was concentrated bel ow
40C under vaccum The concentrated nmaterial was |yophilized to give 0.54 Kg

of dry sbli &oletrzge GP fompresitiny ‘Hqﬂe‘ﬂkfglfé&fﬂfé’d dvas dissolved in 6 litres

of water, centri decan super nat ant was |, oaded on ca i on
exchange col um E(g‘if gdle%YeS #eﬁ eéfoém A6 R, gr?Hgdeqnga%‘,ra(: tedgwit
litres) was d@ﬁnb@ﬁé@ﬂwaﬁ@mwnﬁ@@t q8e Gy Whd Eedsiin@Bd anki 9B 8L N5 @ﬂr&'ﬂk&@

exchange colum (5 litres). The ‘eluate (3 litres) “was concentrated t

appr oxi mat ebqpcmntsmd belosy 40He uadgeracaunt The someeptrateddnaderial mﬂy@m&ea t§g of
the 15 ITB.tEJ’I% r@gugg %gltract) The conbi ned eluates (1.5 litres) each
were nixed &N8UcdiceR litres and | oaded on a cation exchange
colum. 1dhe el Uase) £ flthé HBP hqihs CRREIRIAALRBINR H% lifred oF i c@rng%] ggded
on an ani on exchange col umm he eluate (1.5 litres) yopbiI'ize 50

gi ve 42.39 gn%decantpdmﬂm supz@nat@ntgvasf loades mbmvalqmbangvasoldnms(dlmmd) atrth600

n of wat it ut anol 4oo ni Th
o butanol 98 Mt HivelesthT ited AT Sutdieh ongalrbiediad et and e
aqueous | ayﬁfadécﬁ&pmmbﬁ%&cﬁa@glcbﬂmﬂi e litpés 9ral“]?éjelﬁb{% (3 1hS) SRk CbhQRtYRE 1o

centrifuged and the supernatant decanted. The supernatant”was concentrated
to a vol uneamafromat%mlnﬁ htmt hheobxperiment rveds vepsatsduwesl ampiher 06 BS of the

pr eci pi %@t e ta%glgp@%vg%y I ubles.. The solution was centrifuged and the

super natant ECI pitated solid from both experinents were

| yophi li zed (8. 75h@}ombhied dﬁidtemtﬂeﬁﬂr@d)%a&kﬁv@recihﬁé@ éﬁ@dcdn'&eﬂ@ét@d 10 BB%tres
subjected to XAD-2 columm, twice. The "water eluate was |yophilized to give

6.10 g of Ampl lefgsben @i @ﬁonﬁﬂchaWSCOﬂm h“éhe ely@ﬂl@; (Bcliteek) tW)aSs@.‘pmamirqtéd up to
chromat ogr aﬁ)ﬁyh{ré)s th ! l%aéec[r% Aé%)o anoe cosiurgg Olthe e?uate (IISNLtres) was

lyophilized to give 42.39 g of a powder.

20 42 g of the above powder was dissolved in 600 ml of water and partitioned
between n-butanol (3 X 400 ml) and water. The p- butanol layer was discarded. 3 litres
of methanol was poured in to the aqueous layer (600ml) when a solid precipitated out.
The solution was centrifuged and the supernatant decanted. The supernatant was
concentrated to a volume of ca. 300ml. Methanol (1 litre) was poured again to

25  precipitate the methanol insolubles. The solution was centrifuged and the supernatant
decanted. The precipitated solid from both experiments were lyophilized (8.75 g). The
dry materials were dissolved in water, and subjected to XAD-2 column, twice. The
water eluate was lyophilized to give 6.10 g of AGP composition. This was further
subjected to sephacryl chromatography to yield 5 mg of AGP-HM and 10.3 mg of

30 AGP-LM.



42 WO 2006/ 025068 PCT/ 1 N2005/ 000132 Exanple 2 Isol ati on of AGPeonpposition,
AGP- HM andW@ 2a¥8/2M682 Kg of fresh | eaves of Argenobne nexi C?B‘ii/ re %round
and extracted with demneralised water (36 litres). The s urﬁ%@“ 132
centrifuged E%%Cﬁl@ aqueous extract was 5 concentrated bel ow 40C under
vaccum The concentrated material was |yophilized to give 1.25 Kg of dry

solid 1.2 kdsad#tiarhe A6\ anupasitonsd GRIMas! AGFsphyed in 12 litres of water,
centrifuged and gjgan;'}d. The supernatant was | oaded on a cation exchange
colum (5 litr es)2 g O dresholeavest oty geripng frexivaa b erat gro(id abd leidri @6) RS

[ : i | i h
ol urm Eg’ | FPRGRAITEL St dn o b)Y B (A0l Geaecue oxttact as
appr oxi mat eleyn@nated theksv 40RE wlduaveecid. The icb&SrNE$ Pﬁ@é}ﬁff %flrselt epS].t 0446
thitapasias

litres and Ioagefgoﬁnog cati on exchange columm. The eluate (
conceht r at e@Gp 108 %5y 694 and | oaded on an ani on exchange col urm. The

eluate (1.6 litr Y 1] [ i ve. 54 af .15 powder. 40 g of

t he above povg(gr @i?/a%i g}llslse(ﬁ}gteagh%(ﬁl%%( 58%%38%1 ltvgfl 4 Iﬁé?st Pl waae denttibiond en
n- but anol ( 3ndd®adtert Thardpamtiant wihpatdedst 28 hgcanded, 4
litres of m%t h %)I was ured i nWt 0 ?he aque%taosIi %‘%ﬁ@?%«}%@g\gﬁgﬁ) g by g
preci pi t at etf %8?. Iﬁ‘lﬁ[@msgﬁlﬁ plyateds . Thres) vag gelleatied, tomcentrpedn@tsalittes) and

decant edo ThRds&MRST @t NAS, 0 ed taq 4 m._. Methanol (3 litre)
was poured again to pr ggilopi tatcg%%e%%%gél ﬁtrleﬁsollﬁg‘f)l gluater@ 23 olitges) owanas

cent ri f ugedcensgnirsted tngmprnsineaaitlydez ittked. The precipitated solids were
| yophilized (7. 3Tﬁé’ The E%Hma erial thus obtained was dissolved in water,
and subjected to Bluste § treg)ywese conpgbirgiad do b Uittes wmb lbadedhinl i 28604 O

give 5.5 g egh dh O$hti i: further ,subjected . to sephacryl
chr onat ogr a;hya_rti%?cyi %ﬁg ng eg.{;b ke %h%?%-cgﬁgef’%aﬁe‘ﬁﬂb 8¢ Ladiresanddeadedl en 3
Tabl e XI || 3DawpRtexFangel edufor The Glipsel(R6 Fored) sl %apﬁ;@jgp& kSiRQ 4%{1%6,%%3 of

the Pre ntp%@#enti on and Pharmaceutically Acceptable Carriers
2006/ 025068 1 N2005/ 000132 Strength (ng/ capsul e)

40 g of the above powder was dissolved in 700 ml of water and partitioned
bgtween n-butanol (3 X 500 ml) and water. The n-butanol layer was discarded. 4 litres

of methanol was poured in to the aqueous layer (675ml) when a solid precipitated out.
The solution was centrifuged and the Supernatant decanted. The supernatant was
20 concentrated to 400 ml. Methanol (3 litre) was poured again to precipitate the methanol
msolubles. The solution was centrifuged and the supernatant decanted. The precipitated
solids were lyophilized (7.3 g). The dry material thus obtained was dissolved in water
and subjected to XAD-2 column, twice. The water elua’pe was lyophilized to give 5.5 g:

of AGP composition. This was further subjected to sephacryl chromatography to yield
25 4.5 mg of AGP-HM 12.4 mg of AGP-LM.

Example 3
Table XTIT

30  Unit Formulae for a Capsule Formulation Comprising the AGP of the Present

Invention and Pharmaceutically Accejtable Carriers .
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The above-mentioned ingredients given in Table-XIII can be blended until

uniform and then filled in hard gelatin capsules of the size “00”. The processing area is

ideally maintained at 40+5% RH at 18-22E C.

A typical process for preparation of the composition of the invention is

illustrated below:

The active ingredient, Microcrystalline Cellulose, Croscarmellose Sodium,

Magnesium Stearate and colloidal silicon dioxide are blended until uniform. They are

filled in hasd zel

in capsules of size “00”. The processing area is ideally maintained at

40+5% RH at 18EC to 22EC.

When a topical application is administered, the amount of the of Argemone

" mexicana plant ranges from 0.1% to 10% by weight of the extract.

A Unit Formuale for an ointment for topical application comprising the AGP

and carriers is summarized in Table-XIV.
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S Present |Invention and Pharmaceutically Acceptable Cari zers Sr.
In'rerlieYOAMSHAI06801 AGP 1.0 I-m 02 Water 100 mi 03 Hygl ﬂ%% %74% Met hyl
Cellulose 4.0 gm A typical process for preparation of the ointnen

topi cal application conprises slow blending of the all the ingredients to a
snoot h gel RBypke ntional 10 methods and filling into tubes. 45 WO

2006/ 025068 PCT/ I N2005/000132 CLAIMS 1. A purified Arabinogal actan-Protein
(AGP) conposition havi ng an average nol ecul ar wei ght range between 10 KD
to 150 KD, i Q@ted fraoamthe | eaves and/or stens of Argenone nexi cana pl ant

obt ai nabl e Brlee ’c&ﬁ’p‘?ﬁé’{’wgtﬂrieT eniefsiprticotion Comgtrisikd kmt;pp@ﬁtheby
wei ght o tmesgﬁ%gézﬁ&g/&;d%g&g,ﬁﬁp ca lﬁjemnﬁqé}e&cana plant with to
a

parts by weight of water Edehereof to obt ain an
aqueous extract; and partially or corrpl etely concentrating or |yophilizing
the extract; 105t )Vsubj|eRigrogehne aqueous extract, pat ti a'
aqueous extracfypr an gdoAEgpus Sol utiom of the—con pl et-ely
| yophi l'i zed extfgct as GWa?ér”e” | n—step—+)—sueceessivel y t Wli_oaﬁ%xm(le_
chromat ogr aphy fgi-obtai- ,HY et ral_agueous extract; iii) t@@mionating the
neutral aqueous-extract cbYHCFEROPHL Q%queﬂulﬁaﬁ@h 15 n- buf &8cim and
separating the a gueous and the n-but anol phases iv) mxing and agitati
the aqueous phasestyeitadi EEQPeBﬁ fQI apeparaglon wift theneinhasgl far t@;ﬁ&qnﬁdﬁhcﬁngn
V)

isolating t t tain an insoluble fracti

subj ecti ng (ﬁ?ln {Sﬁsg'cs)%%% &gj t| o &Elt&%@grq dengy Epaismoatle geb by swoeesiinge gel
chr omatldgr apbthodsahdsiidmgeixed tie®n chr onat ogr aphy to obtain purified

Ar abi nogal act an-Protein (AGP) conposition. 2. The conposition according to
claim1, wherein the C1_3 alcohol is selected from nethanol, ethanol,

1- propanol or 2-propanol. 25
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3. The conposition according to claim1, wherein the ion exchange

chr omat oyP49A8/025868cat i on exchange chromat ogr aphy f ol | oweBCHYNZME/00018XCchange
chromat ography. 30 4 The conposition according to claiml1, wherein the ion
exchange chramaviggr aphy i s ani on exchange chronmat ography foll owed by cation
exchange chromat ography. 46 WD 2006/ 025068 PCT/| N2005/ 000132 5.. The
composi ti dn accordi ny Perifiedy AfabippgalactapBioiein (AP} asemapositiathahgeing an

chr omat ogr i i ed: t rong-aci d

cat i on  cSpbbsRolEdli SEieRk v BerRik 1008080, P KE) W TREN OB IG € s o
The ‘conposinticentaacsiidligagote nehéiom plart obtaitudleby atphecdds eBmeXEMAnYe steps
chromat ography is carried out over aliphatic am ne-type weak base anion
exchanger for~ strong base ani on exchangers. 7. The conposition according to
claiml, substantialhy fr et her [ f ' .o dci ds,
organic acids, fatt y15 aci d%&r%&\%lgoﬁepa%g)ﬁ%%g %ths%ntgélq%h?@g ﬁ%é%geg?

and/ or st edvgrembnt hexinge piae wikiicanadplparis bySwdilghat of el ti Gn; atedobtong to
claim1l1, conpri Sidﬁg 6-11nke al act ogéranose and 3, 6-1inked gal act opyr anose

as the 19"FEERbINEeahd 19r QBEAbIATY ZABEIAS, SBFasi nopitr RAGBIY | oF hapemplgielnosyl

gl ucopyr a &nd galeatinprbanosytadiesi dues in termnal positions, and
3-1inked ’%g&ftir nkgd’\ S,€}hz;m10%yranosci/l’, 2- 11 nked- mannopyr anosyl ,

2-1i nké&d- gl ucopyr anasy! , $bjéctkegdthe4 aqdouk etirget], apartiply annsypkratdt hiudsed,
3, 6-1inked- gl ucopyranosyl, .4-1inked- xyl anosyl . resiques.along with
rerhy! |t GFRECR0 o AB508S SooR G FmaRLE BoRgialet o (Y GWASH GRFAShas o

consti t ut eghioheddn Wp%D WcBiighly & idnaERAMNEY Bh@atddaphiN& BYEid ia€
Ar abi nogal act a(r31- Pr ot gi/f?] (AGP) cgnposi tion aé(g:ordi nagé‘%}gp-EQS (%Pg%]ﬁmalgeumllch is
const i t ut emjuebuexd@cto by wei ght of proteins.; 11. A nmethod for isolating

Ar abi nogal act an-Protein (AGP) conposition conprising the steps of: i)

extracting 1 part by'Hei gﬁfw ?M?ﬁg ﬁ’sé\‘ﬁgﬂaﬁ‘i’ﬁf% S OlEmeﬁg 1D\ Strerpith

nexi capa pﬂ-%ﬁfanmnlasé%élﬁﬁﬁ@ tBB§TeolY aW@ i h-RtandRpRises:2 Cl -3 al cohol or
m xtures thereof to obtain an aqueous extract and partially or conpletely

iv) mixing and agitating the aqueous phases obtained in step iii)

with methanol or ethanol, and isolating the precipitated solids to obtain an insoluble

fraction; and V
V) subjecting the insoluble fraction obtained in step iv) to
20  successive gel chromatography and size exclusion chromatography to obtain puriﬁed

Arabinogalactan-Protein (AGP) composition.

2. The composition according to claim 1, wherein the C;5 alcohol is

selected from methancl, ethanol, 1-propanol or 2-propancl.

25
3. The composition according to claim 1, wherein the ion exchange
chromatography is cation exchange chromatography followed by anion exchange
chromatography.

30 4 The composition according to claim 1, wherein the ion exchange

chromatography is anion exchange chromatography followed by cation exchange

chromatography.
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concentrating or Lyophilizing the extract; ii) subjecting the aqueous
extract, PP RG04I0RIO6Boncentrat ed aqueous extract or an aqeesus2@sbetiznn of
the conpletely concentrated/|yophilized extract as 47 W) 2006/ 025068

PCT/ I N2005/ 800132  obtBhd\@shpdkiibeRechldiStErasish Y ¥, el 1R GABAYSchange
chromat ography to obtain a neutral aqueous extract; iii) fractionating the

neutral aquelB0RaEgrrRlY iSbcairipdd quh exespsulphonaiadh polpstywene oftroagdcise ratiani ng
t he agueous 5 - hut ases: 5 |Vv) _nixing.and agitating the aqueous
phases obta?%%%n?%§§)§%H¥1 ?La%gﬁﬁp%%?é%%%%c ?m%?%g%%F?&and i sol ating the
precipitated solids to obtain an insoluble wu a. ClCu; and L v) subjecting
the insoluble fraction obtained in step iv) to successive gel .

chronmat ogr aphy and si zZEN%%ppesiden axoaag syelashy ard. sthesen thupiss exchange

Ar abi | - i n- g di ' | ai
1 vher o n- EReTE oA ERT i ATt GTRAZ AR, e 08 IEK S, AERE RSB gE 01
or 2- propansikonglimsé Aniockhexdiehpes according to claim1l, wherein the ion

exchange chronmat ography is cation exchange chromatography foll owed by anion
exchange chromat ography. 14. The nethod according to claim 11, wherein the

i on exchang 20 chro E%BX i kf ﬁﬂ'] o a fool | pwed by
cation exchz'nge chromegg?a hy.no%Sf&Q egﬁ’é?% aébgpg%}%t% C %ionfflg&gf 14
, wher elth t hialoads, dinvexohiangeine hrdspbegniapiyds, Sagpracidsd anditotiet edompounds

sul phonat ed pol ystyrepe strong-acid cation 25 exchangers or carboxylic

aci d-type we @édpgﬂ%EFWEha %%%ﬁﬂépgﬁwf%gﬁmﬁg’ﬁ@?ﬁ@@lﬁ@@ording to claim13
or 14 wherein the anion exchange chromatography is carried out over

al i phati c am ne-type weak base ani on exchangers or strong base anion
exchangers. 830 17. TheTetdmpesitanzabning© cl ai m 11, wherein the ge

chromat ography i.s carried_qu ver an Anberlite po ri c adsorbent. 48 WO
2006/ 02586 88 A R@‘é‘@}#’é’@oﬁgﬁﬁ"eg gafactqpyranose and 3,6—Enjg3/dﬁr§alactopyranose as the

15  backbone and arabinofuranosyl, arabinopyranosyl, thamnopyranosyl, glucopyranosyl
and galactopyranosyl residues in terminal positions, and 3-linked-4-linked
rhamnopyranosyl, 2-linked-mannopyranosyl, 2-linked-glucopyranosyl, 3-linked, 4-
linked galactopyranosyl, 6-linked, 3,6-linked-glucopyranosyl, 4-linked-xylopyranosyl

residues along with methyl uronic acid.

9. ~ The composition according to

claim 1, which is constituted of 45-98 % by weight of carbohydrates.

10. The purified Arabinogalactan-Protein (AGP) composition according to

25  claim 1, which is constituted of 2-20 % by weight of proteins.

11. ' A method for isolating Arabinogalactan-Protein (AGP) composition,
comprising the steps of:
1) extracting 1 part by weight of the leaves and/or stems 'of
30  Argemone mexicana plant with 1 to 10 parts by weight of water, a Cy3 alcohol or
mixtures thereof to obtain an aqueous extract and partially or completely
concentrating or lyophilizing the extract;
ii) subjecting the aqueous extract, partially concentrated agueous

extract or an aqueous solution of the completely concentrated/lyophilized extract as
47



18. The ording to claim 11, wherein the size exclusion

chr onmat o{gxﬁia%ﬁgml%g&carri ed out over sephacryl. 19. The m?ﬁggNé@e@P‘H?hg to
claim11l, wherein the get chromatography is 5 carried out over an Anberlite
pol yneric a‘afé'élﬁ%éhﬁgeps&sgé@@aw}y(ﬁﬁ eArgxshangesshiompid 2raphy- . o@Bin & meumnsit hod,
according egh@é,{{}a%g, wherein the size exclusion chronmatography is carried
out over se@hacry sél ected from sephacryl S-100, sephacryl 10 5-200 HR,

and sephacryl 5-300 HB. 2¥ractiophbmrgreizeiciirabdqueotp esiridt@btaasPIH ﬁ&ﬁ‘%} Hith
t her apeutig_zlpl effective anount of the purified Arabinogal actan-Protein

(AGP) as ¢ gl a0d sehgrating e agrepsend ihe a-tusanglPhasyshar maceut i cal |y

accept abl e exci pi ent ;015 22 dhe, cPuBesink| I oqclaim.21,  further
conprising at |east. %)ve 0 no‘ﬁ-%om co tgtgi%%E%S?Pﬁ%sreé,obgﬁlﬁa%r%,mp 1i)

di si nt egr awith, mdshdriod rog  etlpmed candaisolatisg  thaprédpitaadisslidd tob@aNts, inSluble
flavouring,agents., 20 23. The pharnaceutical conposition according to claim
21, wher ei H1*t'he> “ghar maceutical |y acceptabl e excipient is selected from

sugars, starches, cellul osgrRRAnsi s 8oL i -cal g hgsphat es., sodi um
sul phate; cal ci um sul } hat €; J%:gol%/vi nyl p)c/)rdrbg‘lfi ﬁ%ﬁé&pﬁ%{\ﬁeﬁyﬁﬁapﬁ%hgp; 13

steari c achutcesspgeaehisheomitographynnd srecsxclmatonoctiromatuptapin ool dbisit ifusigeant s;
et hyl e gl,ycol I s; .f3- | odext.r.in; fatty al cohols; or 25 hydrolyzed
cer eal Pdsaol .m%ggc%%t@f@é%%ﬂ%@}é?%ct an-Protein (AGP) having an

average nol ecul ar wei ght range between 10 KD to 150 KD, isolated fromthe
| eaves and/or stens of Argenone nexicana plant. 30 25. A pharnaceuti cal
conposi ti oh2.conpri si Ageansthed apennding 4¢ lclpineflflewbérem tharunt alobhdihe speetedi ed

Ar abi nogal act an- Pr ot ei ). of claim5b9 and a pharmaceutically acceptable
exci pi ent.ﬁﬁ@ %ﬁ?‘gﬁ gg‘%a/"f’ BI¥ABY32 26. A purified

Ar abi nogal actan-Protein (AG) having an average nol ecul ar wei ght range
between 10 KD to 150 KD, isolated fromthe |eaves and/or stens of Argenzone
mexi caha plant 5 The method according to claim 11, wherein the ion exchange

chromatography is cation cxcliange chromatography followed by anion exchange

chromatography.

14. The method according to claim 11, wherein the ion exchange

20 chromatography is anion exchange chromatography followed by cation exchange

chromatography.

15. The method according to claim 13 or 14 , wherein the cation exchange
chromatography is carried out over sulphonated polystyrene strong-acid cation

25  exchangers or carboxylic acid-type weak acid cation exchangers.

16. The method according to claim 13 or 14 wherein the anion exchange
chromatography is carried out over aliphatic amine-type weak base anion exchangers or
strong base anion exchangers.

30
17. The method according to claim 11, wherein the gel chromatography is

carried out over an Amberlite polymeric adsorbent.
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27. Use of a puri fied Arabinogal actan-Protein (AGP) as clained in any one of
clains | tWO2006/028068r 26 in the preparation of .a nedi cane™CTAN2005¢00132at nent
of. a""ia psoriasis, inflamatory disorder, autoimmune disease , allergy, .

eczemn or sc@y itchy That slettd Qkcciling % | gBit i I RRBYBIS théLOSLg@ LRy @
conposition as claimed in any one of claims 21 to 23 or 25 1n th

preparation %O%atﬁgwpé&ﬁﬁa?&fﬂﬁépu‘ﬁ et serbaeivbnt of psoriasis, infl amrat ory
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21 A pharmaceutical composition comprising a therapeutically effective
amount of the purified Arabinogalactan-Protein (AGP) as claimed in any one of claims

1t0°10 and a pharmaceutically acceptable excipient.

15
22, The composition according to claim 21, further comprising at least one
of non-toxic compatible fillers, binders, disintegrants, buffers, preservatives,
antioxidants, lubricants, or flavouring agents.

20 23. The pharmaceutical composition according to claim 21, wherein the

pharmaceutically 'acceptable excipient is selected from sugars, starches, cellulose and
its derivatives calcium phosphates. sodium sulphate; calcium sulphate;
polyvinylpyrrolidone; polyvinyl alcohol; stearic acid; vegetable oils; non-ionic, cationic
and anionic surfactants; ethylene glycol polymers; B-cyclodextrin; fatty alcohols; or

25  hydrolyzed cereal solids.

24. A purified Arabinogalactan-Protein (AGP) having an

average molecular weight range between 10 KD to 150 KD, isolated from the

leaves and/or stems of Argemone mexicana plant. |
30

25. A pharmaceutical composition comprising a therapeutically effective

amount of the purified Arabinogalactan-Protein (AGP) of claim 59 and a

pharmaceutically acceptable excipient.
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26. A purified Arabinogalactan-Protein (AGP) having an average molecular weight
range between 10 KD to 150 KD, isolated from the leaves and/or stems of Argemone

mexicana plant

27.  Use of a purified Arabinogalactan-Protein (AGP) as claimed in any one of
claims 1 to 10, 24 or 26 in the preparaticn of a medicament for the ireatment of
psoriasis, inflammatory disorder, autoimmune disease , allergy, eczema or scaly itchy

patches, or skin ailment in mammals.

28 Use of a composition as claimed in any one of claims 21 to 23 or 25 in the
preparation of a medicament for the treatment of psoriasis, inflammatory disorder,
autoimmune disease, allergy, eczema or scaly itchy patches, or skin ailment in

mammals.

29.  Use according to claims 24 or 25 wherein the disorder is selected from the
group consisting of dermatitis; scleroderma; eczema; psoriatic arthritis, rheumatoid
arthritis, Crohn’s disease, multiple sclerosis, irritable bowel disease, ankylosing
spondilitis, systemic lupus efythrometosus, Sjogren’s syndrome, and scaly itchy

patches.

30. Use according to claims 24 or 25 wherein said allergy is asthma or chronic
obstructive pulmonary disease.

31.  Use according to claims 24 or 25 wherein said psoriasis is selected from the
group- consisting of plaque psoriasis, guttate psoriasis, pustular psoriasis and psoriasis

of the nails.
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