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DESCRIPTION OF THE ABBREVIATIONS/NOTATIONS USED HEREIN

Arabinogalactan-Protein . AGP
15 High Molecular Weight Arabinogalactan-Protein : AGP - HM
Low Molecular Weight Arabinogalactan-Protein . AGP -LM

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 IL-2 Inhibition.
Fig. 5: shows the effect of AGP composition on Percent IFNy Inhibition.
Fig. 6: shows the effect of AGP composition on Inhibition of GMCSF.
25 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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Proliferation. Fig. 10: shows effect of AGP conposition on Skin Thi ckness
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skin lesions and that T |'ynphocytes induce or sustain the disease process.
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psoriasis are caused by actions of T lymphocytes in skin lesions and that T lymphocytes
induce or sustain the disease process. Psoriasis is portrayed as an autoimmune disease,
where activated T-lymphocytes, producing multiple cytokines cause secondary
epithelial abnormalities. Dysregulated lymphocytes produce cytokines that stimulate

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 development 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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Goodpasture's syndrome

(lungs, kidneys)

Addison's disease (adrenal)

Wegener's  granulomatosis

Primary  biliary  sclerosis,  Sclerosing

(sinuses, lungs, kidneys)

cholangitis, Autoimmune hepatitis (liver)

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.

15

The symptoms observed in psoriatic patients include hyperplasia and abnormal

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 infiltration 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 turn, is mediated by CD8+ and CD4+ T lymphocytes

20
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that accumulate in the diseased skin. Indeed, psoriasis is now recognized as the most
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UVB, triggering or blocking integrin binding (LFA-1 to ICAM-1). Integrin blockade or
reduction of its surface expression could be an important event for Iymphocytes
trafficking which aid in anti-psoriatic therapy.
Immunosuppression, lymphoproliferation inhibition, cytokine modulation such
20  as IL-2 inhibition, IFN-y inhibition, or IL-10 induction; keratinocyte proliferation
inhibition, keratolytic activity and inhibitory activity in MEST are known to be
involved in anti-psoriatic activity.
The number 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 include 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 cause of the disease.
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methotrexate significantly increase the risk of squamous cell carcinoma in patients with

20  psoriasis [Stern R. S., and Laird N., Cancer, 1994, 73, 2759].

The retinoids such as etretinate are taken internally by patients suffering from
intractable psoriasis; however it is teratogenic and likely to accumulate in the body for
a longer period of time and hence it is contraindicated in case of pregnancy [Stern R.
S., and Laird N., Cancer, 1994, 73, 2759].

25 Use of macrocyclic immunosuppressive 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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on the patient's fe is tremendous. Psoriasis IS a
The devastatlng nature of psoriasis is emphasized by the extent of the side effects that

disease sufferers are willing to endure to attain a remission to a disease that they know
will recur sooner or later.

In addition, apart from the clinical 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. Am. 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 A1 discloses useful in vitro and in
vivo immunological and pharmacological 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 psoriasis and other
6
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whi ch can be an aqueous, ethanolic or aqueous-ethanofic extract, apart from

exhi bi ti ng absefred ini somerpatiogk efibr imdelshdtreatmdnbgi cal activities provides

significant red iQn i e rate o | as]) and Seyerity .| ndex
(PASI) score wi ;{Jﬁ bgqtplg??uﬁ)gpg}oggﬁ% %9‘%9{%% %ﬂ?g“ﬁgﬂg@p %’?s's r ﬁétoxwfy
per mi sgipbl LY b thel EktiicPBbtalfed MRSIE RS 1catidhRBorc QBENGFaBe Plnaligenbse
havi ng chroni c pl aque type psoriasis, a congom tion conprising the

g

abovenent i arevitosst asaealugkasninamice ring trats dbropelloral apdd. vi semies ebadraigiptratipn

reduction aqf .t S|, score fr 133 . 2.84.1000.90 .1, 27, with a di sease
free stat ﬁg@g%ﬁ?@ﬁﬁ?ﬁgi”gﬁ%wsla%?lfngﬁﬁhs a%'fn%aé?d@ %Els?gtglfl treatnent. U S.
Pat ent Publ i cat i1omigie be 200300 DHbH tAht thel Ui-FBRoneapaiddhatpient d¢ tbepdsediofi t y

(LD50) of the extract qgbtained fromthe | eaves and/or stens of the plant,
Ar genpne mesFiganheempeynds; ayhich wgluds pe@idind rats through oral and i.v.

Lot oo O, S0 it aARR, Beye 1PN, SR iyl

pl ant is coiipsteedroftopiae, ai®copogpingdsoptisities hsdngoinadee,i rlilgrdradangninarine,
norsanguinarine, 6-acetonyl dihydrosanguinarine, dihydrochelerythrine, chelerythrine,
norchelerythrine, 6-acetonyl dihydrochelerythrine, (-) cheilanthifolin, (-)-B-scoulerine
methohydroxide, (-)-o- stylopine (-)-o¢ and = f3- stylopine methohydroxides, (-)-

20  cheilanthifolin, 6-acetonyl dihydrosanguinarine, (-)-o-tetrahydropalmatine
methohydroxide, reticuline, thalifoline, muramine, argemonine, norargeminine,
argemexicaine A, argemexicaine B, N-demethyloxysanguinarine; (+)-1,2,3,4-
tetrahydlro-1-(2-hydroxymethy1—3,4-dimethoxyphenylmethyl)-6,7-methy1enedioxy—
isoquinoline, helleritrine, and oxyhydrastinine;

25 ii) Flavonoids, such as isorhmanetin, isorhamnetin-3-glucoside;
isorhamnetin-3-O-glucoside, isorhamnetin-3,7-diglucoside; 3-methoxy quercetin,
quercetin 5, 3°,4° trimethyl ether; luteolin, argemexitin and eriodictyol;

iii)  Fatty acids, such as palmitic, stearic, arachidic, oleic, linoleic, lauric,
behenic, lignoceric, hexadecenoic, ricinoleic, 11-oxo-triacontanoic and 11-hydroxy

30 triacontanéic;

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

leucine, valine, phenyl alanine, tyrosine, threonine, arginine, serine, asparagine,



i) Al kal oi ds such as protopine, protopine nitrate, berberine, berberine
nitrate, cryptopine, allocryptopine, coptisine, sanguinarine,

di hydr osamgunevansise, nor sangui nari ne, 6-acetonyl di hydr @esamyzuosaosee,

di hydrochel eryt hrine, chel erythrine, norchel erythrine, 6-acetonyl

di hydr OChe};fs"téiﬁé”' othiohin ChetrgﬁtBPﬁ‘elnf ol degio% Ognécog{rgﬁﬁé(ﬂe) MREReyide oxi de,

(-)-a- stylopiné aan yl opi ne” fret hohydr Oxi

chei | ant hi h}&irbﬂyprﬁhlﬁ;ét-aimhe c:hnthwdpmalagdg narine, (- ) a-tetrahydropal mati ne

met hohydr oxi d reti c l'i ne, haI i foline,  muram enoni ne,

norargem ni ne% a‘E?éiWé AS géucgém frugthse a8 51)1 ‘%E‘? 'hyl oxysangui nari ne;
(+)-1,2,3,4- itric, tart 1 d malic, and

t et rahydr o- | V(1)2 %/aélrl%?(cmrlrsétsilicq asef‘“ﬁ"”éﬁcn%trhcox"béﬁgn?a ﬁgf k?;/l )n}a61c’7 almat hyl enedi oxy

i soqui ndl i ne,(vlipl | er Othérneompoudoikhywrd salcotiohe - isitpstetioy viortaisten nswath, as
I sorhmanetin, isorhametin-3-glucqsjde; isorhametin-3-0 glucoside,
i sor hammet Pﬂmﬂmmltﬂs@]ﬂa&%%‘i galeium FFEPIP?(S‘/’W quercetin, quercetin 5, 3',4

trimethyl ethery L goli Runf'@ ' éﬂtﬁ ?thaﬁfeﬂoﬁlbiﬁt 8! featds AndFt §t¥maGﬂ ds,
such as palmtic, stearic, arach elc, linoleic, lauric, behenic,

| i gnocer i ¢ Argenarte peviciny piarrtl umhgnhe pmcesxcfot remgmramcg c mramnhm oxy

triacontanoic;.i.v) Am no acids ch st ne c. acid,
gl yci ne, alPShTPlabon,) g§oen ate{faleihﬁ’ééi 6‘?1‘@@'1’&15?%%‘?{8& td%//slgk)g?q.'elg ﬁtﬁfrergﬁieﬂt

ar gi ni pg, %%’pli%lonaiﬁ%'b%d"ﬁocmﬁm 24563l hd RRHiMesubkfad@AIBPAIABS the above-
hydroxyproline, proline, L-glutamne, hydroxyproline, b-alanine, and

aspartic amedtlonﬁ)d Cmpingsirlatather wordh, the extracas somnaserefoilbthe Gompounds

gl ycosi des an o ei c,

e mal 1 o Pasti R P G Brap i SO pRUCELL . JF bdofivost b Eikur B

pot assi um Ialkfaroadlsﬁ‘ﬂaﬁ@io@dd;ﬁhﬂbﬁ@ﬁ@é}@t@nmidsahmimmcml pfg@tﬁndlshltshas been

found that the extract obtained fromthe | eaves and/g st em, of __Argenone
es

A
mexi ciana pl ant Jéliengx'ﬁf%és pihye cebiaiped asx Peradhs gHoeesy. d Fakssk 40 Hn gﬁ'@m
f S.
et oot D rioptiBad PRRoPNEBR0s BIOLE LafiRe kil o ot D508 oy . © y

al | of thevaboviemmumoaolegiedd and pharmacological activities e.g.,, immunosuppression,

lymphoproliferation inhibition, cytokine modulation such as IL-2 inhibition, IFNy
inhibition, and IL-10 induction; keratinocyte proliferation inhibition, keratolytic
activity, endothelial cell proliferation inhibition, inhibition of cell adhesion molecule
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 A1 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-liquid partition
30 chromatography, precipitation and drying of extracts and provides fractions containing
substantially different classes of compounds as major components.
For instance, as per the method described in U.S. Patent Application Publication

No. 2003/0194456 Al an p-butanol soluble fraction was prepared by adding n-butanol
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conpounds. I n other words, the extract is conposed of all the conpounds
present in the parts of the plant used for extractioni . e., it is
conposed wb 200am21i68r e of al kal oi ds, flavonoids, fatty aecddaNzosgansx acids,
am no acids, sugars and salts. The extracts, thus obtained as per the

PrOCEsS de%xf "th %ﬁu% sUSbak it tifeP %a:{ré‘satahﬂﬂr Rub | &@M&gé}nm- nRRHP g6 Al
were found to exhibit invitro and in vivo i munol ogli cal and
phar macol ogemmadticacdfi the tn-esam] dayer fwvnmuthe syppregsiass follywehbyp makhihg oéthon

i nhi biti , t oki | ati h [Lz2 inhibiti . ILF i nhi biti ,
and 1L 10" A drver REHpRI AP & BRBRT P oI YRR BEH SHC BB 9 o
activity, %lﬁ\%%@%ﬁlﬁhn&%blubw ghidoar Atd ORcoHRNRst TRB aqhéttishhydrOWa®migad |

adhesi on nol ecul & expression such as | CAM I, MEST inhibition, and enzynes
i nhi bi t on vethciethangds@bersimyecipitationkofrrasndid mpsscrassEeciedolhe selibmapsval ved

in anti-psoriati¢c acfivity . [Furthermr : | Lcat i )
Publ i cati or‘?e%a}te(gofﬂé 8?93%‘%56 d}ﬁsoly 2ache a%?rhg?dstl%ogﬁgg%@e@g%t Fotﬁédlg é%)lg%r}oéct s of
the | eaves j@pU{vls fiSEESN. Of TAS FBIFRB OUIRXLIC afe wgamioﬁmﬂ ttle heethsimtihsohaled

usi ng al coholic solvents such as n-butanol and nethanol and the frﬁﬁ)tions
obt ai ned t peecRitateafren thy mashanol-frater MisuEmen PYAPPFaHoN Seve ti wgihaael-sefitple

phar nmacol O%%ﬁ&éscéé‘ﬂdtﬁﬁ I ncluding anti-psoriatic activity . The
fractionation procedure of the aqueous extracts of the | eaves and/or stem

of Argaoone nexiBaivallp] angemaes orekieny i pldiat deltded\mbbic 8t4.6%0 Bfild-bwtandlon No.
2003/ 0194456 Al was, achj eved throygh a | ti-step,, liquid-liquid partition
chr omat ogr Sphwple ﬁ?@t&%i‘{%ﬁéno aﬂ‘&ﬁﬁp?/lrsr?gu%é? f@’ﬂlﬁ"gclﬁaé"%& t9fa) _aa%élﬁmb%t i ons
cont ai ni ng gaUbshaftig-Md. Y afll RhEIBN o hARFRERELBRTRAUNAS ASviHEIOfotal base
conponents. For instanée, as per the nethod described in U S’ Patent

Appl i cat i omuRiblet betateen 3 SNG 80204318kt E&i6 bake ammberbinttherghantioy abhad fthaids i on
was prepared s extract .of the | eaves and/or

b ddi -b lto . th
stem of Ar d&%?%gq‘?rﬂlﬁllﬁgaéﬁﬁ aﬂﬁ’gg‘gf’oo %r%ﬁagqgﬁ%ggp ]t%8£‘ ¥RIEanol | ayer from the

aqueoussphase, fOl |QUWRRNEY NBSHISkeOfthd RBred- REGRMQ! diFRY efubWahtihiMake rthend
evaporation of the solvent under reduced pressure to give the

n- but anol - sehstisiigort elenmpmunds centsined heecitralds. n-tanelge frpgiiparwasggundyi x ed
\go][ Ih d neéggQ&;%on dis " %ik%l(ﬁase;‘ Cf.lg).o&lglidis Oa@ldoz)thgr %o%!z ilgolgaﬁgr %fgh?fcfo%ﬁ)toﬁgds; FHS
methanol-soluble fraction was found to contain amino acids, organic acid and salts;
while the methanol-insoluble fraction was found to contain sugars, organic acids and
20  salts.

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
systematic study has been conducted and reported for isolation and identification of

25  other principles present in the plant. \

One such principle, commonly fbund 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
arabinose and galactose residues. These occur in plants as polysaccharides in

30  association with varying amounts of proteins, and generally contain a high proportion
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 higher plants such as Echinacea purpurea, Nicotiana

alata, Vitis vinifera, Diospyros kaki, Gladiolus gandavensis, Lolium multiflorum
9



separated, and the nmass dissolved in water and |yophilized to give the

nmet hanol i nsol ubl e fraction. The filtrate obtained after separation of the
nmet hanol -wo0daub@spr eci pitate fromthe net hanol - wat er FCYINZ®5/000132
evapor ati on gave the nethanol -soluble fraction as a solid mass. Typically,

Argerone mpKLEaNe, BNkl A8 RRANL Mo, RibRl i bt 30k 8 AD! Rl | on

46- 54% of -sof fraction, ’havihg a total base hunbér between
290- 340; audPRAi+ BAfsia, 1987 hanidB-1583 dPhubbaud vidgtiiio fElawesy Gh B.aAtdansl Glase

nunber between 350-380., As used herein b nunber . i h t.d f i d
that is reéjﬁy’ioé/g’%?”fléf'%elleall—tz@%r]I4r6gjasia gi‘gﬁg}fjﬁ qrgéﬁbi%sgggﬁ,niwtﬁm ’o? -
sanpl e. AS (reghd BISEhAeHE! CRloR] farc RBedidh 0zt aupsdif fer substantial |y

in the constitution o hpounds cont ai ned ‘therein. The n-butanol -sol ubl e
fracti oA was four@Ps possesstadhasiug lead ovatier, hdldiag gmopettiesanmel sashend fowonsdecul ar

wei ght conpounds; .t he. net hanql - sol ybl e fraction foun l n..am no
acids, or g&ﬂﬁ?dr}%ﬁ' PSP 8t g,hé%‘ikfl{%nqlﬂee C%@fl?fahdg\fﬂlﬁ yn%%qJ ﬁ@ﬁcgef?cf ?ng%t%‘?ttl)dr}ilswas
found to cambahRopHEAd fole & &N AGL&ifARREhIRALA 3 wMeR ih Ret@llingxéamsd ve
chem cal investigations over the years on different parts of_the Argermne

mexi cana plesbrydganesis. dheltasel alsa vateed; fop vatipenbisfogicah agbetien {WH RAVBPIE

fl avonoi ds, ) | ds | I-8s., ..fatt | : .,

syet ommt 1 0 e B nEE0E B, RO Rt pE AR v shcp B AR B, muB Y Fle, AT

i dent i fipcatli epnteih Dihlectops conei gldesre frigld e rirarched, heonpdianisuallpdessuthan 10%
principle, cononly found jn the pla ' al act%n- Pr ot ei ns

y | t kj ngdom.i s abino
(AGP), whi @HoOtging agd oRTesH SIdG %@ﬁéﬁ%‘ﬂ%éﬂ"% uf&? Byt e@ﬁ%%%‘eges’i HeWATEh t he

car bohydr atsgg%am% Stet %3%‘% 1d FhaBnobd {gﬁﬁggé,q% nBEELRSPrefHRe Iof ubRIP 958

mai nl y of arabinose an act ose res ese occur 1n plants as
pol ysaccharandesbstituted dartvasitesoare alsbiepoatedi ng anount s of proteins, and

oeneral |y Con i o b AR SRLLLEN O ERLReNCLEh SR D OBl By ehy
AGPs  haui ngyREABSS nRtRRt Bavef bdhOt&idusted) RoRedd, Kid0Widy ARdSS b&ene directed
towards isolation, characterization and understanding of the biological properties of
AGPs present in certain parts of the plant.
SUMMARY OF THE INVENTION
The present invention provides a selective method for isolation of AGPs from
20  an extract obtained from the leaves and/or stems of the 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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wi dely distributed in nost of the higher plants such as Echi nacea purpurea,
Ni cotiana alata, Vitis vinifera, D ospyros kaki, d adiolus gandavensis,

Lol i um mavoi2bééonsosB Ander son, R L., Carke, A E., JernmynpchiiReoossoese R B.
and Stone, B. A, Australian J. Plant Physiol, 1977, 4, 143-158], Phaseol us

I i Ha , ) , h 1wem-stry, , .1 - 1465
b Acaci o ar ab g auEER LS respl ILRERAT S, £ ird ddE. pf! it o5
Car bohydr atcenipesitiad Gld treaf@et, fo32pkorid9y) - ffddihed ASHs thodswss aadlestens afid

wat er hol di ng properties and respond tQ woun and ipfectiops i.n plants.
These det erHBHBOENPXIFHI® PlaainThIGh aﬁ&@b&ﬁ%ﬁ@ﬁ b ety oA “‘Fhétyi%aqtg pl ay

a role in qgj lmc#ﬁtgre},i SeH&nibs the rsﬁ&%@ﬁih@@aﬁcﬁ 1idtadioftSof theCQRtchPldr}BugOMaL i C

enbr yogenesi s. y ‘are al so valued for~ various biological activities [WO
01/ 00683 Alrggige@l]. There are two types of AGPs, viz. AGP | and AGP |II. The

latter i . e . AGP. Il contain a_gal actose core and.arge highl,y branched,
contain usual | yﬁ}‘%’é}_éert hafP9%% o?léﬁ HesERY ‘[5‘3%@5’?5.1& g’e gldﬁs ahipaﬂﬁﬁ
subst i t ut edyRYinBEARRRPHIGRIRAIP) @%iduiEiSn AatsP RbISIES selehiBle BbWAH Frdm ke
rhammose, gl ucose, mannose etc. "Presence of uronic acids and substituted

deri vat i vesharleawssend/epoteret. o Argeivirgnaexfienai nloat owbich e gnbith dsgll
chem cal ' i nvestigati ons_on_all rts of Al ne i n a
conduct ed, THOWEY ,1ca o fuagarﬁlﬁgglgégﬁpdﬁ)roég%gg SIEH a8 %HF oF %?O?Q of

rected towards i sol ati on,

charactier i zZainnfds@pdesdideelysiphogidigerafiod hhitHied, agickide PooPlién aschofs IAGEPS
present in certain parts of the plant., SUMVARY OF THE | NVENT|I ON The present
i nvent i on priibitiges IEN-gdnkibitione oreilh Y indgetions.okesetinneytst pralifosationohibiiankt r act

obtai ned fromthe | eaves .st.ens of the plant, Argenone nexicana in
purified fol?eﬁ"}to‘wXﬁ? ﬁﬁw S‘(rﬁﬂa{iﬂég@é‘iﬁlﬁt}%peri or anti-psoriatic activity and
ot her useful i nMmy&odnegies dirthdid dRpevt EChE Pedser indeition id asmeeaa @drified t he

extract and fractions of the | eaves and/or stens of the]ip ant, Argenone
mexi cana, adrafinegtlaciartProteind AR espmpasision dsnlated trgugh a seleetivengethod from

20001134430 oo PO LR gk RIS L coLRE hahhOsRRE
be hi ghly usefeéed more pf egibalerBudhi a dginatinBC sulérodeaimag arpasa;t i ioflamowprry si ng
disorders and other autoimmune diseases like psoriatic arthritis, rheumatoid arthritis,
Crohn’s disease, multiple sclerosis, irritable bowel disease, ankylosing spondilitis,
systemic lupus erythrometosus and Sjogren’s syndrome; and/or allergies like asthma
20  and chronic obstructive 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 technical 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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the sane and thereby providing a safe, effective and well-tol erated
treatnent and formthe basis of the present invention. Therefore, an aspect
of the prweeands/i2msention is to provide a sel ective net hedtfimzoossiat i on of
purified Arabinogal actan-Protein (AGP) conposition in a highly pure form

f he | . . )
i i s T e

gal actan-Proteln

conposi t i orpmpestiicigcanprisiey AGP conbesitioarbevmisglbite puaifpd AEP wempodifiokDotso 150
KD, isolated fromthe | eaves _a&g/éor stens of , Argenone nexi cana

pl ant . Anot Retinglypeany pharmaeeuticallipareeptable SEFIBISISs t o provi de an

anti-psoriatic gp HRPé'fs‘ k%n@ﬂﬁ%ﬁcraﬁ@ﬁ PRBficakiBh NYS 93%?/2 }] 54458 @ua% gﬁgzeésr@a@ the

| eaves and/or stens o0 rgeno mexi cana pl ant, not on i's highly
saf e, eff edisclosearior vktalninglasrextrdt fiom ther ésaves andive rstaome of tthe AFerernom ngs

and imtations of the current.th eytic reqi pen. Anqgth aspect of the
present i nVEIcAEHPlLt C&@P%féonaﬁﬁ&)%{fa@gw}iﬁgbgﬁ%ﬁ%a gg%ﬁg}oi?%gwe )
conposi t i ORedps @R Buiahb04MibIA HEhSl suBhitPilefhb AN (RElubRAAESGHRA/ O
stens of Argenone nexi cana plant which exhibits useful i mmnol ogical and

phar macol ogi cal Theaopshad fos peeperatian of the varions fractiss johilmBenmpems dgayes of

| ynmphoprol i.f eration inhibition yiokine . ' ; - 2.
i nhi bi ti on,’);ﬁ Ry e R g A AR R #’%Eﬁhpﬁﬁéﬁ%ﬁ"ﬁos%dybég“"n No.
prol i f @pat i2003/0MM43i6tA 0Eompciseatil syégs@fact i vity and MEST inhi bition. Yet

anot her further aspect of the present invention is to provide a purified
Ar abi nogal act aniPr ot ®repafaticp)of @B spBHasOf Bie stappad/edeesSigh a sel ecti ve

met hod from g g;:%ggﬁog,}g%e@w/g%arﬁf BifBud o MABAPBE B RANROBLARLs, BBlicyer,

treatnent or pr axi s of ‘one’or nore of disorders such as dérmatitis;
scl er oder ngrefeablnthroughfd muttistep,ysudiassive enzcemnion ant greraldtmnmmimgesdvedases

| i ke psoriatic arthritig, rheumatoid arthritis, Crohn's disease, nulfiple
sclerosis, SP¢h iatsaWIa'@r’bGa?@P"ldi°§e‘§§‘é?re§n'b9q68 i34 gT0Bb deRPsTATiEe 19y SPRRHA élt“f gpus

eryt hr gget Q:%H%scp%ﬂgingj QU8R SyhiH OBt iR Of aRhlofIsJiMRSohdife AshbRiANd
chroni c obstructive~pul nonary di sease.
organic acids, sugars and salts. These extracts could be used as such or were subjected
to lyophilization to give a lyophilized mass, both of which were used for fractionation,;
it) partitioning of the extract as obtained or a solution of the lyophilized
mass in water as obtained in step i) 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 is constituted primarily of alkaloids, flavanoids and
other low molecular weight compounds;
iii) mixing and agitation of the aqueous layer from step ii) with
25 appfoximately six to seven times its volume of methanol and filtration/centrifugation of
the precipitated solids and drying to give the methanol-insoluble 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
iv) Concentration of the filtrate i.e. aqueous methanolic solution from step
30  iii) 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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Yet anot her aspect of the present invention is to provide a pharnmaceuti cal
conposition that can be used for the treatnent and/or prophylaxis of the
af or enentwonea/ds®eases and conditions conpri sing the peciriiNgwds/000132

Ar abi nogal actan- Protein (AGP) conposition isolated through a selective

met hod fro £ : ' l,L. ED
DESCR PTI 0N SRR PR R Rl R ey R e B TRALe e ot At bRl
scienti fic thantmee. have t he sanme meani ng as comonly understand by one of
ordinary skill in the ,art.to which this _invention belaw .As. used .herein the
i e Y pur 11 b iTGHiEEEFERHoeT Y KEMPISORIONT SApiofaang o
CONMpPOsi ti Onef BRShEhdNGis@SSRANK U Pitetl ANcHi BRI RIS K6 Z0UBI@oakHs Awhi ch
may include trace anmounts of other conponents obtained fromextraction of

t he stem arohgituted afeapposximeatpbigie byrexdighinel GRSt (with gespenlgta she aqueous

t hi si nventi on, puri.fied AGR canmppsition is_distingui d from .

ey et 1oaaot] Yie BehihisE om0t otEhol e LASfIE B ahd PBrBanic (| o,
AGP conposighitdn ed @RS nid@anbPisbidBleafictiph abiduict Sdidgytoageepbimbll @lisclosed
excipients. In our U S. Patent Application Publication No. 2003/0194456 Al

a process viad 8 Bases SuwplicaiordinblicaiongNanQRH4ESG Adrs eonstifuted eb AR imr
f]t ems of t rh?ixﬁ{rg %@ﬁgﬁg&%&&%ﬂ&tgi ! @ REndilAGHIHE ﬂ%%t?%n&{@%%eﬁb%{ ABbit W th

but anol "and ne 0 gl ve e respective n-
met handlo- doliawbkenc@n@aticat si@riola-highlg ahplok o act i ons. The net hod for

preparation of the various fractions of .th tem and/ qr. | eaves of .the
Ar genone nexi car{ﬂ‘eﬁ?rﬁsr?ﬂﬂt ageﬂﬁog%haaggaur@ﬂh@sgﬁ%ﬁé&% %Adfﬂci?téétﬂil BrPUBSHI TR | on
No. 2003/ Oﬁgfaﬁ@fﬁbf %@ﬁ%?ﬁxﬁélytd?%%tﬁaﬁ With regﬁear RPREAkRN aR/of TediXs lbRCt Of

the stem a eave e” Argenone mexi cana plant, through a number of
ext ract i on Awgemede mesxicanevevgrpromafedy dbb witthrespedt te thel lypplutieql aguevoessi ve

macer ati on and percol atj on, usi so] vent s, such .as er, et | .or

Tt ur s ¢ HaTag) DA TP Ber QOURR & BEDB: SHAFIER et aufshig SEPdct s,

whi ch arse cOOPS bkmbiedadly ®lpkaboadspsdriafl @R} Soved Md\ehed Wbfned through the
method disclosed in US Patent Application Publication No. 2003/0194456 Al.

The selective method for isolation of the AGPs in purified form from the leaves
and/or stems of the Argemone mexicana plant comprises the steps of:
a) extraction of 1 wt part of the leaves and/or stems of Argemone
20  mexicana plant with 1 to 10 wt part of water, a C;-Cs alcohol or 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
extract or the aqueous solution of the concentrated extract to ion exchange
chromatography to obtain a neutral aqueous extract;
c) fractionation of the neutral aqueous extract obtained in step b) with n-
butanoi to give a p-butanol-soluble fraction;
30 d) mixing and agitation of the aqueous washes from step c) with methanol
or ethanol and isolation of the precipitated solids to obtain the methanol or ethanol-

insoluble fraction; and
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organi c acids, sugars and salts. These extracts could be used as such or
were subjected to |yophilization to give a |yophilized mass, both of which
wer e usedwbanodmsmmsi onation; ii) partitioning of the extcaaN@so@brszai ned or
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specification that the fraction i s constitutedof sugars, organic acids and
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respect to the aqueous extract), 1ilhe rgmai ning constituyents bei Bg organi c
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fraction ob[g% %?&rggpggt%&gz%ygsg@'t hod di sclosed in U S. Patent
i 4

Application Icati on No. 456 Al is constituted of AGPs in

m xture W th ot Haranothepemeodiment] henervet frainsflthe fissH ghlohad fdaaed andivrastemsaiofis
AGPs,

al beljrgemone mexicana are extracted with 1 to 1.5 wt part of water, a C;.3 alcohol, or a
mixture of water and the C;.3 alcohol thereof, 2 to 4 times and the combined extracts
percolated for 16 hours at room temperature.

20 The C;-C; 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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in low concentration and in a highly inpure form The present inventors
have found that AGPs can be isolated in a purified formin a yield of
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conpl etely concentrated extract or |ypholized extract obtained in s%e(r a)
£¢ on of

by subj ecting t Huitgblet ¢ationyexchargenrestsethab sen det ewploypd inefude selpbgn

t he concentr at t Lo ] L: -neut ral
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and agitation_of the agueous washes fromstep c¢) wth nethanol or ethanol
and i sol at iayAilable apd cpmarqnby P%ﬁde%]ll%lkﬂnﬁﬁg ROQ)VS%BP% ﬁr@x}géa%étchté%px%angers
et hanol i ns b, | O, | eCthr

q{lﬁéu/%g eSb]f\R?glgci!of—)l@ad, S,ES[!?I, #2133&]?& TRIMD Bl AR Uyﬁgf Dowex 50W

et hanol -i nso tion In step d) to gel chrondtography and
si ze excl ugDow Chemicalt gy &i8#), Dookte 226 {PiaProson bbd)aPermpuitiRS GRermutit AG,

100, 0 A S Ao o K LR PolCL BB "
of the Ar geRg BRIk 30A RtiBAexQARHSE like Amberlite IRC-50 (Rohm and Haas, USA),
Bio-Rex 70 (Bio-Rad, USA), Chelax 100 (Bio-Rad, USA), Duolite 436 (Dia-Prosim
Ltd), Permutit C (Permutit AG, Germany), and Permutit H and H-70 (Permutit Co.,
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 IR-
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);

25  and strong base anion exchangers like AG 2x8 (Bio-Rad, USA), Amberlite IRA-400
(Rohm and Haas, USA), Dowex 2x8 (Dow Chemical Co., USA), Duolite 113 (Dia-
Prosim Ltd), Permutit ESB (Permuﬁt AG, Germany), and Permutite 330D (Philips and
pain-Vermorel, France).

The neutral aqueous extract thus obtained can be lyophilized and the lyophilized

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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used. Preferably fresh | eaves, stens or both are used, and these are ground
to a coarse or fine paste prior to extraction. In an enbodi nent of the
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15  volume per 1 volume of the aqueous extract.

The precipitated solid, which contains the AGP is isolated by conventional
means, such as decantation, filtration, centrifugation, etc. and then dried to yield a
brownish amorphous powder.

The solid AGP thus obtained, which contains AGP-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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of the concentrated or |yophilized obtained on conplete concentration of
the originalextract is then subjected to sequential ion exchange
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exchange res¢.ns that can be enpl oyed include aliphatic am netype weak base
ani on exchangers_and strong base anion.exchangers. The ani on exchan

resins include ﬁhepal@eﬁo%%ﬁ ﬁ%uf‘@ tailggtlﬁg"‘@aﬁ?ré?%’i’ an pyeragemplagilar &’ﬁ%ﬁt
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inflammatory disorders, autoimmune diseases and allergies. These are also known to be
involved in anti-psoriatic activity, dermatitis, scleroderma, eczema and scaly itchy
patches. Inflammatory disorders and autoimmune diseases include psoriatic arthritis,
rheumatoid arthritis, Crohn’s disease, multiple sclerosis, irritable bowel disease,

20  ankylosing spondilitis, systemic Iupus 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. IL-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 activity'z‘n 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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pai n-Vernorel, France). The neutral aqueous extract thus obtained can be
| yophilized and the | yophilized mass can be partitioned between n-butanol
and wat erwbanodirsosaext fractionation step. In the altermatrinsosnévesneut ral
aqueous extract can be used as such for fractionation wth nbutanol. For
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The step is Tepeated 2 to 4 tinmes and the conbi ned aqueous |ayers are used
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o<t o8Bl BB A0 b DA Gl e

(Anber | i t e Wdéht4ROteretkah APY KD #5LIASIdpendroisl @@l/eta@ fadvend] wﬁﬁh@@é tcﬁneﬁﬂe ¥ Gdvarre of
nbut anol . The phases are m xed, allowed to stand and the n-but anol | ayer

separat ed fthomatuse chdhe dags whdbe plamkdised ds. whethep digsh deaves Prastempred th@.d the
conbi ned a QMéné ﬂlexgéaz@&%%eéﬁseg%ﬁm gc{l&ﬁ‘aﬁ] %s'uﬁg cwﬁalﬂoﬁ@%ﬂ}ﬂgep o

et hanol . conbi n ous phase obtai ne bove nent| one
m xed WOt h leaa;telsl aro Iwhatheemlamesﬂed amdhagalhﬁtseakohoet@r echmce ait eés otsiilhehat a

met hanol / et ol -insol ubl e fraction. cal y,. met hanol or ethanol
enpl oyed |rP“|5‘|r‘1 §PEPeitign qy%artﬁ i&ﬁ@arpwlg t Qypigptherangs, f é@ueous

extract. Tf’[@Dl%ef'Sd) KR BHISH loBiaintd &H;ﬁl%? "gaﬁhesméﬂfi@d ARk Sprbsiat 3hRalBY

conventional neans, such as decant at I'tration, centrifugation, etc.
and t hen drdepending phehel ahovemmntibsdd &tmphdumyowﬂehe alitree, SGHP domBPsitihus

equent | al Ut SLATOHEL BRlSey “Aiept orogedtrirge oh RBhim TN Bkt ai
purifi ed AGRHkiVkRNEHEEE thMinvention. Examples of such AGP compositions are those with a
lower limit of an average molecular weight of 9 KD or AGP compositions with an
upper limit of average molecular weight to 155 KD.
The bulk of the AGP obtained by the present method is constituted of
carbohydrates, with a smaller proportion of proteins. The carbohydrate components of
20 the AGP are Arabinose, Rhamnose, Methylated Uronic acid, Mannose, Galactose,
Glucose and other unidentified sugars, which are linked to a protein component
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-HMs 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.
Further, 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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The gel chromatography is carried out using conventional techniques and

pol ymeri c adsorbents such as Anberlite adsorbents |ike XAD 2, XAD 4 or
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such as evaporation, |yophilization, spray drying, freeze drying etc. The
purified AGP, thihe BHUEN9EdTacEOR sortriasoa srﬁawrsrpfg%}&ala@é éﬁ?lé@éllgf’t%eg ht
range bet 1. S f0 bt nor -1.he
fol | ow ngmgﬁgtgéftag @F%ﬁ%ﬂ %ggégg?’eﬁsesﬂ)%rlﬁe F@%ﬁ%ﬁgcp OP?I g’r g?(ls}%%ﬁi&% |’bi€(t)iﬁ {)S#e

cyt oki ne nuodnguatdrone, slihyidrasangdindtinen mobsabguingridef-aretanlyl hiityidorsanglindre,

nduct ] on, EELRLARCHLS PrSLl ol R ATBLIL SR Kprgt Sl cpactiity and
aut oi myne dj §RASARIHMT @-pREMIGTe FBESByBEEidR! ERok RGO nREhohydroxide,
6-acetonyl dihydrosanguinarine, (-)-o-tetrahydropalmatine methohydroxide, reticuline,
thalifoline, muramine, argemonine, norargeminine, helleritrine, and oxyhydrastinine) ,
flavonoids (such as isorhmanetin, isofhamnetin—’j‘-glucoside and isorhamnetin-3,7-
diglucoside) and other low molecular weight compounds;
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), mohosaccharides, 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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involved in anti-psoriatic activity, dermatitis, scleroderma, eczenma and
scaly itchy patches. Inflammtory disorders and autoi mmune di seases include
psori ati cwanbéwaz2sies, rheumatoid arthritis, Crohn's di seae®/INmosvIopse
sclerosis, irritable bowel disease, ankylosing spondylitis, system c |upus
erythromet gsygoq ¢SEBHEM @s%%&{t it OMFlic B PulilcalSR NG 91003 /01ok A AR ATHE
psoriasis, guttate psoriasis, ar psoriasls and psoriasis of

nail s. AIIeageesmnmﬁhﬂﬂeoﬂﬁﬂhqﬁmbnd chronic obstructive pulnonary dlsease.

I L-10 induction s also chronic, .recur t.a th skin
ai | ments where PEHREHIY e}fs’ngﬁdéél?tﬁémp QG i L5TR%; EgquéthﬁlﬁEﬁ ﬁéﬁfl gen
I s invol vedy .ihedaktidd e§sh1 AbEH BRERE ¢ QﬁénaﬂraPre%@thd ©9Che Crﬁ@fﬁ%dlhh%ble

exhi bits excellent antipsoriatic activity in vitro and in vivo, nedi ated

vi a BL- 5O ifregtion iobtainefhtbrqughithe @l;bthi@dl@ﬂ%ddemriﬂéé’@mnt iAnpéinetiomPyilitation i s
wat er - sol u ter i ze ch usi o h ver, for
exanpl e, 3\6 &85570??@%%&?@ 88’6971‘ OLPEFS n[raf §F|8 gza(f“énﬁ‘f ering

mol ecul ar wei ght s compsiikohloehd et bRy cameltRgf i 2GR @th&ﬁie@é‘ﬁt&m&aﬁtlhﬂ gh as
bet ween 115 to 150 and as | ow as between 10 to 15 KD. T

possessi ng 4 §rrlAdindeiionr byn&iagdy dndnced tiymany PRM Gty fhahaf] the tMethanglf | ow
| | I . b cal th
e S 9 S8, APPSR "R SRS

beunderi$t oadOB ltab443teA hisosuerrearized e @aASRAI s f or med t hrough a bi ogenetic

pat hway, wherein the carbohydrates/nonosaccharides are constantly seeking a
protein for TABLE ¥t bond formation, |eadi ng ultimately to | ow nol ecul ar

wei ght (AGR=LMS):is3pdr m e@%ﬁﬁé‘A@fP 6 nd Pk BrSension o) 18- goval ent

bond f or matma Ioh 50! ey SR
i, s At ég% okl e

dependa]gn which are to narre a few the nature of the parts
of the plant used i.e. whet her fresh | eaves or stens of the Argenone

mexi cana pl ant has been used for extracti on, the harvesting conditions of
the leaves i.e. whether harvested in the rainy season etc. Hence, it is
possi bl e t hafr. a|onicéntedtiodGhf cherpdséerugon |hGancegtratiorsof tleg e Average ulParcene ght
outsi de the NangelGP Cdmmposition of | Percent | Methanol-Insoluble | Induction

the Present Invention | Induction | Fraction obtained by | (As given in
(ug/ml) the Method of US | Table-8 of US
Application No. | Application No.
2003/0194456 A1 2003/0194456 A1

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 A 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 exhlblted by the methanol-insoluble fraction
obtained through the method disclosed in US Patent Application No.
2003/0194456 Al was 171% at a concentration of 200 ug/mi.

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.
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KD to 150 KD coul d be obtained enpl oying the nethod of the present

I nventi on dependi ng on the abovenentioned factors. In view of the above,
AGP conposDb@n2see8h an average nol ecul ar wei ght out si decrhs2asnge3nf | OKD
to 150KD would still be within the scope of the invention. Exanples of such

ACP CorrpOSi&TOb(gB%ﬂr gpsﬁoﬁa ré’ﬂ roqzléhg\%\ee{] colstnéf{’ecﬁize,agfﬂ%i/e%t aaQﬁ W% l1§6HER d

wei ght of conp05| ons rage nolecul ar

wei ght to 1&btnidet forfpsoiasikamf othdraligdciRrabt ai ned by the present rret hod is
constituted of carbohydrates, with a smal | er proportiaqn of prote| ns. The
carbohydrat e corfpéreatest srveptien prgvides Phagmase compaHtipsethalEpmpIiss &y

Uroni c aci dep, {;ﬁ%gnaﬁ&m%%t i€ pfifed ArkGiasE 1R PIRGH (WBPY dpobBdn SHARS

which are I'In protei'n conponent- consi sting of various am no aC| ds,
whi ch afe |adeaverageedolawmspar@g|rage l@tw’earrilﬁdiDdetiD(K@ ollsqud&nmrthq

G ycine, H stidin n Thr eoni.ne r05| ne

Val i ne, Met$ivEhpREOTr ?tglglls é{% ganonedexicaia @ﬁ%e&‘elﬁﬁ%ﬁéﬁ' néltlt?rdtedas
woul d be e\hlefle%tatooté o TalhBsurk 3% |ghafhadeli§eatipe Giédpeatlé Ofkci I\}Ll&nt'ss nphé ced
that not only is tHe glycosyl conposition of both the AGP-HVE and AGP- LMs

simlar i .compositibesofshsungintiohara Stafe effective andwedl-toteratethosacchar i des and

proteins present,therei ut the nka n_bot case

also simlar. 3’#‘{“% ceu{](fa Cé)mr?(?tﬂel fa%teh%’ 6188?‘631 cgtes%lgcltlfl efn[t1>9n of* 3 blo? h t he
two nol1gcul mpwEitiens whermo Wﬁ@lv@rlﬁgl%@mr abl®enankdda A0imshaveffadtbe to
variation. That is to say, a purified AG-LM having a nol ecul ar wei ht of

10 KD exhi Wichigveiie d@ﬁiredmueac@fs Thantgro soshieetsvs apount yiagRs Hrab RmOERGE]

b ] 0 SXBOLRTTSHH AL O SURAPOL biefiAMRLALL 8P hEN. ol ptt@tnt on,

and IL-10 iR "enkerati ro eration 1 I'on era ofytie

activity, Maflal] fidn-bihho hagiich]loshundaipashait that &iidingsaighasThis asintenldw
which is conparable tq those exhibited by a purified AGP-EDYlI having a
mol ecul ar ViRirgfist tosituptenscysherefhera aycbip SOWING ADiSHUPHNG ASTRg Ploffopring

composa, oo BE L oA kiAol caubeiema ot ol
of al kal oi d&pes&dmiyomhcaie a totabelminaten dball disease aad |cdm11t10n 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 topical 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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sugars, polysaccharides, proteins, proteoglycans (excluding AGP) and salts.
As used herein the term"substantially free" is intended to cover AGP
conposi t iwoeons@sni ng from about 0.0001% by wei ght t oPalpaN2003/06mkey wei ght
of other conponents of the extract of the plant. The n-Butanol fraction
contains a m Xt ygg, of, ?t{hgaéx%tdﬁ)r B6Bn 2 Foubd %F QR AGstrRA Y A6kt LAl Fe
berberine, berbérine fditrate, cryptopine, allocryptopine, coptisine,

sangui nar i rhosediblyythe pstiang ot rieaktin eare posfesivgial maviewef the patemEsybndition and

di hydr osangui nari he, di hydrochel eryt hrine, chelerythrine, norcheleryihrine,
6- atet onyl elicHyFe s Ptioat y4 resTily AELLCtedkuith 43R FiSFaSK iR CoPion, o8 SHEF (the

met hohy dr O} fnent 19 prdphyihiid. IR pRGHYRLE ABYE R%h B8 adRiASRERNY! 2 patient who i

di hydr osangui naerni hel? Ffl a-te??ﬁph%arlo.pal%gti ne r?et ho.hydroxiad%% ?e}tjvi g:u?i ne,
t hal i f obi ney risufeaidiendoping gelissasena, conditian. gire niskrfectotsaintlodé bt are potligited
oxyhydr asti ni ne‘lj ., flavonaids ch .as.i sorhmanetin ..

i sor hammet itﬂ.- g¢ PﬁcS’%‘?d%nVéW&H}eg hHiheRFmS 11y %IIGEF&)Ggi &2) administien dbe | ow
mol ecul ar  VBh@hice @A Yahipositibh eat Mo tdBsn lat SAllUpoBuéd A6 devired ORIt RtRIE NO
acids (such as histidine, |ysine, glutanic acid, glycine, alanine, |eucine,
val i ne, pheayding andure side\affestsnd\s vieddinneine theategnnipglionts apeats, a@pla a8t ne,
cystei ne, i.Qni ydroxyproline, proline and aspartic
acid), sug%@gﬁﬁﬁ%gggﬁégﬁﬂgﬁf?#he Met hanol -i nsol ubl e fraction contai ns
some origani ¢ aciSistablseuclsae Soaad nfo, ofidlt adminidtentioar iaad anspicahl application
nonosacchari des, pol ysacchari des,  proteoglycans (i ncluding AGP) and salts.
In an enmbodiOmPRSINGf thenAGRy eompesition 1 Hisp PEesEHoINYSIERAE Hbrﬂﬁﬁ}lﬁtuﬁes@ﬂﬂ han 1
% by wei ght t of the plant. The purified
AGP corrposi%hlglgl?l&%@%(fag?%gp%@%gmggrggggggggeﬁ)?%?s invention is found to be an
excel I ent i nduceSuithble Fdris0of rorilondmadstraiah ehcluderatabRBYOsapsiles, ppoddaed

about 371% i nduction at a,concentration of. 0 /., whjch.is. t
SUper i or 1 FORCKTBe SERPR LGRS G apRintt; Ok o OhopRANRLERLSH HEete
fracti on obfiaiat ERAAYABLSMC BRI HothliiGlaP§RE delivddy sfab@st Appl i cation

Publ i cation No. 2003/0194456° Al at the same concentration of 200 ng/ni.
Suitable pharmaceutically acceptable excipients include sugars such as lactose,

sucrose, mannitol, sorbitol and xylitol; Starches such as corn starch, tapioca starch and
potato starch; cellulose and its derivatives such as sodium carbof(ymethyl cellulose,
ethyl cellulose and methyl cellulose; Calcium phosphates such as dicalcium phosphate
20  and tricalcium phosphate; Sodium sﬁlphate; Calcium sulphate; Polyvinylpyrrolidone;
Polyvinyl alcohol; Stearic acid; Vegetable oils such as peanut oil, cottonsead oil,
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 etc.
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.
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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More particularly, the isolated AGP conposition is remarkable in that it
exhibits IL-10 induction equal to or greater than that exhibited by the
met hanol -woebauhbesf r acti on obt ai ned t hrough the net hodpdirastoseaisn US
Patent Application Publication No. 2003/0194456 Al even at a very | ow

concentration ofp Q. Bx%ogggmg Hﬁ()ﬁd of fhif RAfibE s 9f %I?]a!??]fc‘_?%l%i%%la 88 psitio

concentration of t he resent 1 nvention PPon

ConA | nduceadmlplusmg fEBR/Gmmpdsmomh@ﬁ thoxf irtvlanztid&;bcdmbe)hlisen‘sm tid erefnmat |am‘Hor
Prepared by té]g Met h?rd Descrihed.in US ent I i.cation . 2003/ 0194456
Al is summf PRIERI O RETEASISASKEA LIS Mﬁp%sr passliSist e hyging; PlagRe BROTATE. Ach
Conpositio { d
L B e e e L
Met hod Besdo iabeaininal i, m8ed PEswaht treyppeitesitai roamdel at20E3b0 porips6Akin aﬂlfhgltS/al ues

d t ed t b th ntr
The Aver agdnogfile: FORVEXRT BE o8 OBy CREoTRYheior Prtearaee PRBpffe
obt ai ned t%ﬁ%ﬁ@mgfheth BRbBAkaLly S@ﬂf&ﬁ@é‘ amBuMDHAE gﬂﬁﬁ&pﬂkﬂﬁﬁé gdafittdNOProtein
2003/ 0194456 was 171% at a concentration of 200 ng/m . Such vastly

pot ent act i(AGR) Cémnpﬁtlﬁléd by the AGP obtained by the method descri bed

concentrati onor A0 RpeRBOR & gfhFiES e BatPRRRAT Ehfpriah Ghe At

adm ni ger ednipdkitign che bexisedéi Sief fradtineatnsr ptbphylmﬁd dfylﬁﬂmmﬁbhodlsdndmt osed
in U S Patent Application No.2003/0194456 Al thereby providing a,
cost - ef f ectdXAMNRIE | EFeases Hke RAOFIPLG SFBHEY edermatRidafhritisy Cﬁ@m éié%eéseand

other di sofifiQtiste J0EoBECSEMbIE MANI! BERE OXESIRNAORBRHL! CRherfiQRARL L1 ONS

that conprise tive anount of t e pur nodgalact an-Protei n
(AGP) co rrpcrsythramntodma\anah ¢ @redy eymiyemap Ialéergiea likeesthhta ardngeotieobeerntit® KD

o 150 KD Aselateditiom hhe Leaves andlof, ALeTE, ofndl 0o RIS f5KbEA0% P ot

15 mammal in need of such treatment or a mammal at risk for developing or experiencing
an outbreak of one of these disorders or diseases an effective amount of the AGP
composition or a pharmaceutical composition comprising a therapeutically effective
amount of the purified Arabinogalactan-Protein (AGP) composition.

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-sulphuric 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. Absorbance 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 the AGP
23



her ei nabove, in adm xture wi th pharmaceutically acceptabl e excipients. The
conpositions of this invention are safe, effective and well-tol erated.

Phar macewocadé/meosposi ti ons suitable for use in the presemiNzms/emisoN

i ncl ude conpositions wherein the active ingredients are contained in an

amount eff | : | I j : a f inse
anmount ma%sghfpﬁgl%lglg%g@n%&%?ﬁ%és %%%%gggt g}gﬁ&h@%%hy%?ﬁﬁpglgﬁg i tge rtﬁfr?é%lé}ikgﬂ\é’ogi cal
or nedi cal hiselpenseinhe, dhtebsmaeslamiad,| proknes twosing niahme,, methivoayssolevemenl , or
human ma I thaB’is bﬁb&g qqght. Thi.s isdintended.to refer to situations
wher e t her dCHRRF sing 20 SRPRAaleTHE dpripiEe AGd 2BpFESTISHg ¥P0etBppi ng of ¢ he
progression of 4yh&HcaeASOSGRASPanE AMlhd ARIISCHRSRIITIRA AL €bRpoditidn BPES
not necessarily indicate a total elimnation of all disease and condition
synpt on§, Bigdrolysis anciTele 20 opbyphcaduiral rfesstinenebtained afiers sizeamtylation
condi tions. The AGP conposition,. o h I t. kavention can

f or mul at ed °P’F1‘%“6ar%%g%%t a%arseta%%ns% e@%?%zﬁ%g sn‘lﬁ\?(lt ltjr%fguo\%o taﬁ&(l)cném% ﬁﬁ‘%’? %OO

phar maceut ijgplih Ya 3EREPHAL ETHRXGiaPiveddt Bedistt it aRD0e@r forel Shr, ohbéiiiated hid | €rs
and the like. Suitable dosage forns are forns suitable for oral _

admi ni st r atlyephiligedt dpilhan Iegyef i Gapinetogragbp- (TLE)t phghexmimpireswas rsuchithlosage

forms are |iquids, dr owder o owder.ed concentrate,.ca | e, tablet,
el ot gr e e & SRRl POREE UGS ubEREHTysk B S
di sper gbonsmodddhdcBiisdesButl s ABBInbLE ghiakiOse, GRIOER hamridbst ¥pd é@hnose. Amino
pharmaceutical conposition for oral adm nistration conprises the AGP

conposi ti orfcis sueh pywalingg phenyialening sgrne AR, iselausmerand Justkinesisre 8lse 5000
ng , nore p({bg%%dabl y 200 ngy. Generally a typical pharnaceutical conposition
for topical admmistration conprises the AGP conposition as active
ingredient in an anount in the range between 0.1-1 0% by weight , nore
preferably 2% by weight, Th rophyl atic_or theragpeutic dose of the AGP
conposi t i o9t k?éﬁ%‘b@fﬁyﬁﬁ%ﬁég’ﬁﬁe& Af thg ALAPCoBRpEEPR | on is from 50 my and

gg?n'onirrgtsgre;dd?smgwss?fr\glrcgmyré S%L?gi de ofeI%HE(E:)S\/\/EI eff?ﬁgﬁdedgﬁgc%% atgla%n,
route of adiromatbgmphyymasndpdasagerc(@BIS) of the per-O-trimethylsilyl (TMS)
derivatives of the monosaccharide methyl glycosides produced from the AGP-HM a
and AGP-LM by acidic methanolysis.
Methyl glycosides were first prepared from dry sample of AGPs by
20 methanolysis in 1 M HCI in methanol 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 J
by York, W. S., Darvill, A. G., McNeil, M., Stevenson, T. T., and Albersheim, P.,
25 Methods Enzymol., 1985, 230, 1-15 and Methods 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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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 NaBD., 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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suitable for use wth humans and/or animals. The AGP conpositions and

phar maceuti cal conpositions of this invention are useful in the treatnent
and/ or prwphyéczoes®sof the di seases and conditi ons descr iPoedNtmes/eonsThe AGP
conposition of this invention or a pharmaceutical conposition conprising
AGP COWO?'T‘ab&QI"JunhHér%zek ee%%(ﬁ?l 16k, &%Mﬁﬁgcéﬂla qie treatment and/or
prophyl axi s of psoriasis skih al nent% such™as psoriasis including plaque
psoriasis, guttate psoriasis, pustular psoriasis and psoriasis of the nails
conprising adninistration to a mammal in need of such treatnent or a mamal
at risk forTaﬁ’é%ﬂasis skin ailnents an effective anount of the AGP
conposition or a pharmaceutical conposition conprising a therapeutically

ef fective anmount of the purified Arabinogal actan-Protein (AGP) conposition.
The AGP5corfdpais! Linkage op AP ompesitiarcal conposition conprising the AGP
conposition can be used in the treatnent or prophylaxis of inflamuatory

di sorders; autoi mune di seases |ike psoriatic arthritis, rheumatoid
arthritis, @[j,@'os?lﬁbﬁgﬁese, multiple sclerosis, | rpérgaga&éeemwﬁﬁlg@ease,
ankyl osing sjpondilitis, systemc lupus erythronetiosus and Sjogren's
syndrone; alll ergies |ike asthma and chroni c obst rjut@PC@nmpastiiorar y di sease,

The treat nent—er—prophylaxis—epnprisessadmnrstratyop—to—amanmral—+n| need
of such treat ERpalghatmhonytadesyLiesidug [FROG P oy o) opijn or experiencing| an
out break of opgniahl AsiRERHARSYIIetid Oft-ATaFpases an efdective amount of the
AGP conpositlion or a pharnmaceutical conposition donprising a
t her apeut i cal teymighf arabinopyrampyhtesidfie (thdragyr i f i ed |Ar@bi nogal act an- Prof ei n
(AGP) conposi-tHi-on—~Cerposttons—of—this—inventiom—whi-ch—catse———
immnosuppres%‘]:l’g ® are also useful for patients who expect to undergp or
have recei vedg_%ng{@?&nbg&a@mm.mﬁ)uctur al El ucj g@ti on and
Characterization of "'the AGP Conposition Determ nation of Carbohydrat
Cont ent of t|verie@mopyranosyliresidnel@tBia war bohydrat ¢ content of the AGP
conpositions

—of —thepresentnvent f—was—deternitped—b frefrot—=—stt uric
aci d met hod LETAGeEEgbnyEenosy rsudue Glleal o The | 200 0 T P

D

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 glucopyranbsyl residue (2-Glc p) Trace
3-linked galactopyranosyl residue (3-Gal p) 16.00
4-linked galactopyranosyl residue (4-Gal p) 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-Glc p) 2.00
3,6-linked galactopyranosyl residue (3,6-Gal p) 31.00

Determination of Molecular Weight of the AGP Composition
AGP composition, AGP-HM and AGP-LM were analyzed using Waters
10  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 Millenium software for data processing. The GPC columns are from
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AGP conposition, AGP-HM and AGP-LM were dissol ved separately in a
concentration of 0.16 ng/mM wth distilled water. To 1 nml each of the three
sol ut i onswoakem2separ at el y was added 1 ml of 5 % phenol pswhnNzdosmooased 10 m
of sul phuric acid. These were vortexed to mx, allowed to cool till room

t enper at ur %os%??ﬁgﬂﬁv\g S(’f?ﬁ-@%ﬁwggp coﬁgigtiﬂgé&t: %gﬁ'go g gﬁ’g@%&%@ﬁ edoahent of

t he AGP conposi ound to et ween tively as
conpar ed wirighd péle Thakactdse liatiafod gotysadobbedasi (Dekiram) isffrdin d0O0rto G0t of
the AGP Conpqgsition Total protejn content, of osi tions, of the

t he. AGP co, h
present in}%ﬂ?‘i WeishtetTrss FQIHY B’P‘a"dfq??‘&n?fgtfﬁboqna&“tﬁ leioh pBrﬁP%rﬁ'i‘V‘?)f t he
AGP Conpos's%ﬁa(f'?tiot 2 sXEMeﬁ%’d Heer LMuBRSHRREME ERligdnrds Had THdf A BEbsBficls

constituents o CGPconposition were identifled as asparagi ne,

gl ut am Ae, shetdasopoipsactlianides, swclervegeidyl prsiteins, phptadasdétneTheapylubdmigt consistoni ne,
al ani ne, praline rpsine, valine methionine,, . isoleucine,. |egucine, |ysine
and phenyl éﬁ? QHE' ﬁ@cg% emg)esap idﬁ%ﬁﬁl%%lg?uq SW%%htsff’aﬁ‘g‘é?lB&?fl‘?f&ﬁ%‘%~i fication
of dycosyl and AGPICMAGLE he® Bé@developbd BsifeRa s asilFticANcéhditdmdrsatlysd s and

TLC 20 ng of neutral fraction obtained after size exclusion chronatography
was taken ahffleragtoraspsitreadluns conentrrtion & rgtuie of imobie iphaseT Raw r2podetegtor n a

cl osed vial_. _The vial S 0C.f0 n

| yophi | i zed™™ th’Wi ﬁt%L%rod@ﬁ)ﬁg%?%op W Ié%§sag§hafr@(eg m Q?%?ge%\%a%ﬁgu‘%ﬁ with
standarnd sugag ardMnodinnaciitatsaggiiten ahdethe efliotving) bege vaitasle owedytidab
presence of nmpnosacchari des such as_arabi nose, gal actose, gl ucose, rhamose

and mannos é:pnmﬁp%fo.aéll}ecpglagqngﬁlzagoq,%ﬁ nohwacehaeds baged !ﬁlﬂlh‘:’er,n"%eeﬁﬂien e, GABA,
soleucine and BiathG0faGhint hf A SGENHod HADUELLARLE B) AmddoPsy !

Content of the nposi ti ycosy onposi tion anal ysrs perfornmed
by conbi nedhgahitiohrtonausigp spteyéxrhstons geomatmgetphy. Ba@AMB) tlef carhparison the

per-Otrinmethylsilyl (TMS). derivat] of the. nonosaccharid t hyl
gl ycosi des P38 equiaérﬁ’%l iled %&a‘ﬁ’&ﬂpﬂéﬁi"ﬂw OHEﬁlilg‘? beﬁg%ﬁﬁow s.
Met hyl gl yggskggp Wwere first prepared fromdry sanple of AGPs by

The molecular weights of AGP-LM and AGP-HM were also determined in a

similar way. Based on the comparison the average 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 Composition
"H NMR spectrum of the AGP of the present invention was recorded in D,O at
500 MHz in Bruker DRX 500 Nuclear Magnetic Resonance Spectrometer.
An extensive proton assignment of all the major linkage types detected by
methylation analysis was made. In the "H NMR spectrum H-1 signals corresponding 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 a-L-Ara f 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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met hanolysis in 1 MHO in nethanol at 80C (18-22 hours), followed by

re-i Vacetylation wth pyridine and acetic anhydride in nethanol (for

det ect i orwoho@nm2ewssugar s). The sanpl es were then per- OpcriiNBibydssd yl at ed
by treatnment with Tri-Sil (Pierce) at 80C (0.5 hours). These procedures

were carri !t%% . i SCFL , : i G,
McNeil, M E{Q ev%%%oﬁ%sﬂgep}lﬁj, yl%ioglgé AFl %d;?%hegél/nn%ﬁ%k,ex lctnﬁg%tg D@EVF\I‘zéy htg)qf?lﬁlleg%,
230, 1-15 aAmdigibtehoodSthEntifferont, idGg6 tyki 8o edca theSpiuSyatealsyideifizdd inlike TVS

Usi ng an AAD S5ei s RUFHRCR Do PELCOABPES G bOP U PHORY ronPaBaRit)
Tabl e | sunpaKiVGe dath PEpHHed GO BderatGRBPHBBE AGPE, AGP conposi tion. Tabl e |

A ycosyl conponents of° AGP conposition Determ nation of dycosyl Linkage of
AGP Conposi ti on Axa@dricerbiods : Abe agbiens protbimbkigeved & lOys B3 and dsapiverof AGP

conposition was pernethyl ated, depolyperjzed, reduced, apnd acety, ed; and
t he resul ta?ﬁﬁlglﬂﬁilrtf’it%ﬁl}‘%ﬁﬁéfl%gl%g@"grgw}d?s@}@étr&?%“(’?lmgg?glﬁél{rﬁaﬁ’a%y gas
chr omat ogr - I t - esari eahl i erq [} , S.,
barvi 11 RasSRARy RPRAREATE o 2y, 579 KORSHkEG LRI 2 S B
Enzynol . , sgﬁﬁat #8081 whs hbsignedab - linted B-L-Fdarp/ i The sidnal @t 5 MENRE assidned
Stevenson, T. T., and Al bersheim P., Mthods Enzynol, 1985, 118, 3-40].
Initially, tarp-lked bD-Ghl phBigoaingl & 4dswaepssignhg lta BelthfedyB-Theahptand dhef

G ukanu _and, Ker ek, r bohyd Res.,. 1984, 131, -217] including.treatment
o SO LS 50 6 200 ik HETe dSHaMHbL 15Tl Bt Gy OO B Don vas
repeated twhge, in order to aid conplete nethylation of the polyner.

Fol | owi ng sanpl e workup, the pernethylated material was hydrolyzed using 2
M trifl uoroacet ii-2gebtbng 2 Signals as &l Hdankl k22 werebadifed toddidadderviindl ahd BE,

and acetyl ated using aceti ¢ anhydride/ pyridine, The resulting PNMAAS were
anal yzed orlméfeiiléw-eg{a Paesidpe mserstively; Hogherasienal gt & 390 vesmspigaek to

selective delocliaf p BLES WAL MIRATH 1A% 784187 JBEY 1o SEBANEYS @ inkeS p-
15 D-Gal p residues. Signals at & 4.03, 3.74 and 3.57 were assigned to H-2 protons of 4-
linked, 3-linked and terminal a-L-Rha p, respectively.
H-3 protons : Signal at & 4.03 was assigned to terminal and 5-linked o-L-Ara f
residues. Further the signal at 6 3.81 was assigned to terminal and 6-linked 3-D-Gal p.
Similarly signal at 6 4.31 was assigned to 3- and 3,6-linked 3-D-Gal p moieties. Signals
20 at 6 3.93, 3.63 and 3.57 were assigned to 4-linked, terminal and 3-linked a-L-Rha p
respectively.
H-4 protons : Signal at & 4.22 was assigned to terminal and 5-linked a-L-Ara f.
Signal at 8 3.63 was assigned to 3- and 6-linked B-D-Gal p residues. Further, signals at
0 3.86 and 4.03 were assigned to terminal and 3, 6-linked B-D-Gal p, respectively.
25  Similarly, signals at 6 3.63, 3.09 and 2.82 were assigned to 4-linked, 3-linked and
terminal a-L-Rha p moiety.
H-5 protons : Signal at 5 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 B-D-Gal p. Signals at
8 3.91 and 3.93 were assigned to terminal and 5-linked o-L-Ara f respectively. Signals
30 at 64.22, 4.03 and 3.09 were assigned to H-5 of terminal, 4-linked and 3-linked o-L-
Rha p. Signals at 8 4.03, 3.45 and 4.03 could be assigned to H-5 of 3-linked B-D-Gal p
and terminal 3-D-Gal p residues, respectively.
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performed on a 30 m Supel co 2330 bonded phase fused silica capillary
columm. Tabl e-11 summari zes the glycosyl |inkages with percentages. Table TL
d ycosl Lwokaga26i68 AGP Conposition Determ nati on of Ml ecwliszoosiogbt of the
AGP Conposition AGP conposition, AGP-HM and AGP-LM were anal yzed usi ng

WAt er s aqueous GPC J u i 9. W §hei; i W t h

i ntegrated sol vﬁ?‘%ﬁ% zrsgarr@y; ealﬁ%awﬁgggﬂdts a%ﬂgl'?edzziﬁ)d ré({aliyr a’c? ?1\%/%&?%12—3%2& ect or
cont ai ni ng Sibelsrak |y 3591 ahdesisi | wireC edsigndd opt teedinal tandcouinked BI-Genip, heat
exchanger for better baseline stability. The chromatography workstation

i ncl udes daespeaideply. shhei methplhnprotans tabsrverbitt 108, 434 amtl 1. 4hivare assiicnslele ¢o f or
data processi.ng., The C col um re,. fromlosoh Corporation (TSK-CGEL PW
Type) consiél“ﬂ%ﬂ’ %#mh%?@;fﬁmﬂ?léf%@r%wf’b‘&%d semi rigid gel. The excl usion
limt fgr polysacqfgari@gse ( Q&l‘érfn?é?})cs | Svefd Offtrthef 0Qo AR med0 08, Ogaﬁﬁhgc%@r

wei ght. These colums were designed for analytical and preéparative

separ at i on BOMOCOREsixperdments.er sol ubl e pol ymers, oligomers and bi ol ogi cal

subst ances such as. pol ysacchari.des ucl ei ¢ .acids, .prot.ein pept.i des, etc.
The pul it an ki (BRGeEASGPE P meliERRlE SRS RueRlf5 e ERBUREREL L o
wei ght for jcqbiime GRld Bbgivénat & £6F WEla# hRthyhesRidayR! P fcdtihd@nd
varyi ng anal ytical conditions such as different porosity col ums,

concent r at i danige wereUoetaf atdob34 endohd8aesfectovely.at e, detector sensitivity
etc. The optinum separation with polysaccharide sanple is obtained by using
0.2 M 98 tm ni 16%¢ b 46t (B driclli g1 Gl 66 He) wieiws S arsiBine: arparagiice al
condi tions :he . t erj zat hor of | cchadrl dipkegul e.
The nol ecul%‘?{a%eh%gﬁ@%c% édé%%bé@%??o%&ggéﬁ%’ep g’?lr?lh ﬁaglgbﬁa;ﬁgo‘?r%gfa? song%f t he
el ution tiretwedntyl.8+%Z& excl usi on chronmat ography. Based on the conparison

t he average nol ecul ar wei ght ra(gge of AGP conposition was found to be

bet ween 10KD t o GH0(Wd, Gib | & upmtonaedignperagine Alstidive a phenstrtaning wad e

al so deternined in a simlar way. ed on the conparison the average

nol ecul ar v@foﬁﬁlte%qfe?ﬁsé}r‘éegﬁ’ﬁgﬁ%%t%gaér found to be 13 KD and 115KD,
respectjsvel y.

Ca protons of alanine, arginine, glutamine, glycine, isoleucine, leucine, lysine,
methionine, threonine and valine were observed between 6 3.5-3.9.
Ca protons of asparagine, histidine, phenylalanine, proline, serine, tyrosine and
CP protons of serine and threonine were observed between & 3.90-4.2.
Weak signals in the downfield region from 6 6.6-7.5 were assigned to N-H
20  and aromatic protons of phenylalanine and tyrosine.
i) BC Nuclear Magnetic Spectrum_of the AGP Composition
Anomeric Carbons : In the *C NMR spectrum the signals at 8 109.10 and
107.37 were assigned to the anomeric carbons of terminal and 5-linked o-L-Ara f
moiety. Signals between 8 103 ~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, terminal B-D-Glc p and 3-linked o-L-Rha p.
C-2 : The éignals at 8 81.97 was assigned to 5-linked a-L-Ara f 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 p
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



Fourier TransformlInfrared (FT-IR) Spectrum of the AGP Conposition IR
spectrum of the AGP-HM of the present invention neasured by Fourier

Tr ansf or mvOnbecznems Spect ronet er (8201 PC Shi madzu) usi ngCRanNzdos/mois2 i n KBr
pel l ets shows broad absorption band at 3400 cm 1 indicating the presence of

hydr oxyl grrgéi@l%ggaﬁggl?%ﬂ%%%%%ﬁﬁﬁg 391%5@@@1&1%% v%i‘? iogélerrﬁf%mgo.%, s bonds.

h) 1H Nucl ear pectr um’ of oSl spect rum of

the AGP of dnbe7opsse sedplectivile MThesigh@satE80ndegas shsidnkd ad 25RHkeVHE-D-MaBr piker
DRX 500 Nucl ear Magnetic Resonance Spectroneter. An extensive proton

assi gnnent 1e§ided. | the major |inkage types detected by methyl ation anal ysis

de. In th H H 1 si. j to th
bob Gal i 7 Tesi dide pia 855 7485 s ALERAL Fo TR AR LMLt Rea £ ey o
detected. Tk MEI7R J1URRS égd%néd anekSidal 8 Q-lﬁk@@?ﬁ)@al €‘A‘F{1&Her9 e _ﬁéﬂ%ﬂmded
to H2 to Ho of b-D-Gl residues, HH2 to H5 of the a-L-Ara / residues and

H2 to H5 0B &Ml Was esigiad so 81 amgl 316dmked fHAGH paresitak. esigals D 7&@SHI ve
and assign these signalsto particul ar resi dues 2D honp- and_ het er onucl ear

exper i ment Sfel68hevareransignedada; tgrmimak biinkede aed 1-irleadt Ptiilage moiseesto
each of thesiglgﬂ gy,isﬂéé %.%g%%%?? Qg.'rqg,' 54 4 P %v%resgsglfgh&flho\g%%w%gp@%&k%g Sjg&t h by

the |inkage y~compari son W data re ted

in literatugnfddo-PLRES p MG dlg_protons : The anoneric protons
observed at d 5.33 and d 5. 1%’ were assigned to term nal and 5-1inked

a- L- Ar dPr esi dues(-4r:cSiged bt & 8B )85 vBisqusipnealt todermiddl andS-liked cabsAgrfadoiety.
termnal a-L- Rffap and d 5.10.to 4-11i nkedﬁ- L- R{]ap. ,gi m | arly, the signal at
d 4.61 was U8R GHEJ/G b w2 iassignsdo texmpiaplB-Drigl Birgridpe. Aignpl 4t 567 Qpk was

assigned to 6-]1i ) -Gl o S I d v S, ASSI -l 1 nked
oD al > aereloc gha paRed o ' @Bre Rl YO SR oD Mo Pl ¢
b-D- Gal  ando3; 6-1frkkd BB PRGESHRe. ﬁ%&mm 8092 7669 Rad 3025 vbrd asklo@ndo 4. 22
were assigned to H2 of tefmnal and 5- linked a-L-Ara / residue,

respecti vel §-4 dcfubilinged asd tprainad 3-10-Glc 4omamesy, aswiegtinety. tSogrtady ati h&1-8B-ver&al j t
whi l e the signal, at 14 s assigned to 3-, _6-and 3,6- linked b- D-Glp
residues. 8 ﬁ%‘?dstoag’ﬂcf’%é.'%\gg?ﬁ'gﬁﬁ dfemminglg-L-Raar ;a0 H- 2 protons of

4- C-5 . Signal due to C-5 of 5-linked o-L-Ara f was observed at 8 69.17 while
that of terminal o-L-Ara f was observed at 8 61.25. C-5 signals due to 3-linked, 6-
linked and terminal B-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 6 60.93
and 61.25, respectively. Signal due to C-6 in B-D-Glc p residues for terminal was
observed between 8 60-62 and the signal at 8 70.1 was observed for 6-linked.

Methyls : The signals observed at 8 16.7, 19.9 and 22.2 were assigned to methyl

25  groups of a-L-Rha p.

The above assignments were further confirmed by carrying out HETCOR
experiments.

Amino acids : Signal at & 16'.7 0 was assigned to C y and C§ methyls of valine,

CPB methyl of alanine and Cd 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 Cd and Ce methyls of leucine.
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| i nked, 3-1inked and term nal a-L-Rhap, respectively. H3 protons : Signal
at d 4.03 was assigned to termnal and 5-1inked a-L-Ara/ residues. Further
t he si gnavoaboah230681 was assigned to term nal and 6-1 i nieed/ivziDs/Gati32
Simlarly signal at d 4.31 was assigned to 3- and 3, 6-1inked b-D Gal

noi eties. Signal spat s1gne§ ﬁ%} 33.A3wa0 Qss? I{%Zi e pg@ﬁ%%fegrg né alllngﬂg'%%ﬁ%]ezl 29

termnal and 3-1inked a respectlv y. H 7SI gn

was assi gndgsihg p&ﬁrnaamaICﬂlﬁH{ﬁofgmk@dna L-Ara/ Signal at d 3.63 was
assigned to 3- and 6-linked b-D-Gal >residues. Further, signals at d 3.86
and 4.03 were assSigiédatt & 38105 s amigmed B |CHKEED- of @sparpgine, leucine,

I J d 3 09. and. 2. 8 dt
e Pereahen e o A iy B U 4085 SR VS Saharss,
3.81 was asf AGek 48iphed ﬁf‘@oc:fbrot@n bf Akgide basﬁ?irg%be Fleucn% £Hd@$ ngl%‘hﬁ@al at d
4.03 was assigned to term nal and 3-1inkKed b . Signals at d 3.91

and 3.93 were as:ﬂlgmdzdt b & ot&r wanadsigand! td Cod pl‘o&ﬂlsa)flarginme/ ¢yaspe clutamling,
Signals at d 4 4.03 and, 3.09 were assigned to H5 of termnal, 4-1inked
and 3-1i nkelastmqah@beucsie lyaine, @@tbepmnw enylalsninpsering and HupHnh Sigss Bhded t o

H5 of 3-1i [ h- D- resi due res L

brotons - S SRS sty 1§k RROG BF vatlie S aceo s iR SRRBEM S Pt
Signal s at gmgn&ﬂ{oamp?ot%ombﬁn@&ﬁl G@%ﬁbtéﬁ?of&hﬁbna' and 3-1inked b-D- Gal
p, respectively. The methyl protons observed at d 1.03, 1.34 and 1.40 were

assi gnaltl e to 3-|Thelsgghal 4t-d 6hE&dvaanstigned o @ﬁl(Cﬁ)lothatrﬁnerml ety. The above
assignments were further confirmed by carryin HOMOCOSY experi nents.
Ami no aci d resi dudgnals efaresn Onif8- iOowpreraspizn toa’?herﬂief&éi? dpsotoRy PﬁhlSthhéﬂm ne

and i sol euc I 3 while the nethyls assignable to
t hr eoni ne adng%%ﬁg%tfc 3@%’?? élgaq%‘ﬁn‘% d 1.34 and 1.40, respectively. Ca, Cb

(GH CH2), Cg (GliRdaland 16864 Gad)asiig¥danCo8f axgigindi 4de,C-asiTaydging Gvhereas
gl utam ne, isoleucine, |eucine, |lysine, nethionine, proline and valine were
observed  carbonyl signal at & 166.19 was asmgned to glutamine.

15 In the downfield region, the signals observed between & 171 — 175 were
assigned to the carbonyl groups of the amino acids alanine, arginine, asparagine,
glutamine, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, 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 along with

25  methyl uronic acid. The amino acid constituents of the AGP composition were
identified as asparagine, glutamine, 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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between d 1.3-2.8. CGb (CH2, CH), Cg, Cd protons of asparagi ne, histidine,
phenyl al ani ne and tyrosine were observed between d 2.8-3.5. Ca protons of
al ani ne, wogbewmnsiesgl ut am ne, gl ycine, isoleucine, | eucPo®/JIN2SHOVE32

met hi oni ne, threonine and valine were observed between d 3.5-3.9. Ca

pr ot ons of tyrosi ne
nd b pr of aaanpaidfgict @l Phaacklogionl PLpoHis o MENGTRC RIS o075
Weak signals in ’Ehhe:ythhma‘ésezh;d snelgasoi - ZrWN-xj ]:B.]@-Bhdﬂ)thmlﬁ m&sa@wiﬁtbstsuch\l- H

and aromatic pr s of phe | al.ani r.osi ne. Nu ghetic
Spect r um ofst h‘B‘P‘ @?’ %%Bﬂ Réfr & Pley rar % #@ @egl\li\&"gp trum
the signal g ﬁ']%ajlfil olaggf %ﬂal allQ&xv%YesV‘GF q &%ﬁb Q:%‘rg 1t 85 toB?auié'aOngthQ Hahbpns of
t erm nal 8 noi ety. gnal s etvveen d 10 102 were

assi gned tcdm;tusadam UScApﬂﬂmwomﬁ’ubhwaMOneNq 2:903/10i19|4<‘é@, Ap-ahd @R camgosgtion
6-1inked of b-D Gal/? residues over | appi ng signals between d

103- 102 wer Fﬁﬂ%ﬁ“?ﬁmﬁh%ﬁ¥FPdnﬁaﬁﬁgﬁs of 4-1inked b-DGu/>, 4-1inked
b-D-xylp, termnal b-D-dcp and 3-linked a-L-Rha/?. G2 : The signals at d
81.97 was assigned to 5-linked a-L-Ara/ noiety. Signals for C 2 observed at
d 72.94 andlahde TH were assigned to terminal and 6-1inked b-D-Gal p

resi dues, respectively Signal at d 72.56 was assi gned to 3- and 3, 6-1inked

b- D Gal SI due I arI nal s Aassi term

o1 nkdd o e Bt i e 4 Asnrelrad Bootiat®s 4 hE AEMARA e
The C 2 si gp@lissed NinaUs Btb})lﬂ@étﬁﬁi PyBBCcARA Hﬂa@O@3f0@944iSf6mAla|and3 kienkesp and
4-1inked were observed at 'd 80.02, 76.55 and 70.68, respectively. The

si gnal at cﬁ'@ﬂp@mmtbsé’r@ﬁeﬁlnvéntlaﬂ(%ked b-D-Man residue. C-3 : Signal at
dD76. 55 was assigned to termnal and 5-linked a-L-Ara / D Signal at d74.81
was assigned to termnal and 6-1inked b-D-Gal/ Further, the signal at d
81.97 was agsigned fo 3- and 3,6-11nked B-D Gl /> rlesi due. The signalls at d

76.55 and 74.@Inyer epgssigagd to term nall 4frdbliked 2a8 Copdadttsh @) DG c p

nol et 1 es. Extract (1)
2.54 1.075
1 IL-10 induction (ECso in
pg/ml)
29.3245.26 | 51.10+4.33
2 IL-2 inhibition (% inhibition
at 20ng/ml) ~
33.27£6.52 | 54.50+4.00
3 IFNy inhibition (% inhibition
at 20ng/ml)

44.34+6.64 | 60.68+9.03
4 TNFo inhibition %
inhibition at 2 ug/ml)

35.57£9.45 | 43.28+6.21

5 GMCSF  inhibition (%
inhibition at 200ng/ml)
36.3 231
6 TPA induced skin
hyperplasia (EDsomg/kg)
434 058
7 DTH Model (EDs() mg/kg)
14.0 6.43
8 MEST (EDsy mg/kg)
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Simlarly, the signals at d 80.02, 76.55 and 70.6 were assigned to
termnal, 3-linked and 4-1inked a-L-Rha/> noiety, respectively. G4 :

Si gnal atwo 28@/B5068as assigned to term nal and 5-1i nkedpaThNAnsbHoons et y.
Signal at d 70.15 was assigned to termnal b-D Gal >residue. Signal at d
70. 68 was | /> residue. Wiile the signal
at d 73. 33q\?giscga %a?gmzresadhdthQA |nkeggg9€>ﬁa6all> resi due. Signals at g
80. 02, 70 68 anmcm tb&lomr(él)as)scfngéﬂ’ can©sitionf wes tvalkeserl ameahicepnd matl by

b- DGIC noi.ety,. ect vel y | s. at 81-83 were aSSI edt C-4 of
31 nked. SRl Sy Gimn e EltRRinaAs Srobt ot SHeres GRE RS sk Bl . o
of 5- |Inke({k,e@éh—eﬁl&gte&\éﬁ@régﬁﬁﬁg@(taﬁblaﬁecﬁ&la.ag; yj‘n le that of termnal a-L-Ara
/ was observed at d 25. G5 signals due to 3-linked, 6- linked and

term nab b- D Gallhe rf@llsnwiug vaeewersseseead ﬁétth%éﬁ}Popomo‘?flﬂonv\her eas, the G 5
signals due to term nal was observed at d 75-76 in the case of b-D-dc
noiety. G6 : The C-6 signals due to 6- and 3, 6-linked b-D-Gal p residues
were observed at d 690, bfwhies pas 3- Ilnkewsoamdgﬂkgrbmvnal signals were

observed at d 60.93 and 61. 25, respectlvely nal due to CG6 in b-DDdc p
resi dues for term naILDnﬁn@iﬁééVved bet weer 080 1@ P%¥hd the signal at d 70.
1was observed for pt thyI s .. The.sj erved at d 16.7, 19.9
and 22.2 were assi gne(?] gr oups of gl@g)ﬁa/o‘gﬁ‘he above assi gnnents

were fuother confi rrrEd)sbxbfmwyl ng aut HETCORnglkgdrwirents. Anmi no acids :
Signal at d 16.70 was assigned to C g and Cd nethyls of valine, Cb nethyl
of al anine and Cd Dnet hyl of nethionine. Signal at d 19.97 was assigned to

Cg net hyl 0 2 was assigned to CH2
(GH of a(rﬁgllon?{cm)/Li gag {Shgaﬁs%lae)m?f)ﬁéo’gl ysine and to Cd aﬁg ge rrzst h)?lgs of

| euci ne. Thscmgptain aithaVBthadis oﬁ&salaswhgﬁmebﬂunmn@b l(OCHiioyiucmonar g| ni ne,
e oni e 110 B2 LR OSE! by e AL A% B el
Ca of gkycigdeenifdiiCsdiids) i1f rodd @h h Nerail-10y $ﬂdﬁ@t101§'v@i§aéva&§atéﬂ by IL-10
production assay with ConA induced PBMCs [Raychudhuri S. P., Farber E. M,
Raychudhuri S. K., Int. J. Immunopharmacol., 1999, 2_1,609].
Briefly, Human PBMCs (Peripheral blood homonuclear cells) were separated
out and stimulated with 10 pg/ml ConA along with various concentrations of AGP
20  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 quantitation 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.
25 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 psoriasis treatment
and is well known for inducing anti-psoriatic therapy.
IL-10 induction is useful in the treatment and/or prophylaxis of psoriasis,
30  dermatitis, scleroderma, inflammatory disorders and other autoimmune diseases like
psoriatic arthritis, plaque psoriasis, guttate psoriasis, 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-
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48. 45 was assigned to Ca proton of al anine, asparagine, |eucine and Cd of
proline. Signal at d 59.81 was assigned to Ca protons of arginine, cystine,
gl ut am neyohnetdisicae, i sol euci ne, |ysine, methionine, plremgNziosnonE, serine
and tyrosine. Signal at d 60.9 was assigned to Ca proton of valine and
threoni ne i 1&1&*&1'81? i§ la 33 sel iR Joﬂ?é @%b&%@ ah@® o@?er%kﬁf Qi'ﬁneﬁts Ritekd ne
and Cb proton of serine. The signal él was assi gned Cb (CH)

t hr eoni ne. cﬁtagaaisslyﬂnphor@mﬁanﬂlgtﬁ)ar Qut@namas Euhsczytgmmgenms tnNelV@defl ni ¢ prot ons
of histidine and aromatic protons of phenyl al anine. Signal at d 155.64 was
assigned to Ce of arginine and C-4 of tyrosine whereas carbonyl signal at d
166. 19 was @33 pwed to glutamne. In the downfield region, the signals
observed between d 171 - 175 were assigned to the carbonyl groups of the
am no aéids al ani ne, arginine asparagi ne, glutam ne, glycine, histidine,

i sol euci ne, i ioni ng, Ia

t hr eoni ne J#Ge? |fnt‘zwn’édﬁj &%glgﬁc}rnglszl %’ﬁ Iedjls}fet?%%:t}%ure}n?m}i&ﬁﬁwconm s%s of

6- 11 nked- gqﬂgcgopyranose and 3, 6-1inked gal act opyranose as the backbone
and ar abi nof uranosyl, arabi nopyranosyl, rhamopyranosyl, gl ucopyranosyl and
galactopyranosyl residues in term nal positions The AGP further contains
3-1inked, 4-1ind \Y ked oSyt
2-Iinked-glucop??ﬁﬁ%%eﬁﬂ&garbgﬁﬁg(ﬁgﬁﬁq n‘Agsg%ﬁ 'pgﬁ%égﬁosyl 6-] i nked-,

3, 6-1i nked- gl ucjogmor anosyl and 4-1i nked- xy| ¥py4@nosyl residues along with
met hyl uronic acid.The amno acid constituents of the AGR conposition were
identified as aé%hraglne glutanlne hydro%%b$%line, serine, glyclne,

hi sti di ne, argimme,—threom e, atamne, tyrosine, —vatimg,
met hi oni ne, isoleucine, |eucine, |lysine an%yéaenylalanlne Howevef, sites
of attachnment ofganm no aci ds have not beehizie2®r m ned. AGP-LM al sp

possesses simllar_structure but differs i the nol ecul ar wej nh'r ased on
the aforesaid da?82the foll owi ng structurplise®0 been pr oposed “for AGP
conposition (Fi 2 Botth—AGP-Hvand—AGPr ssess srmtar biotpgi cal
activity, hence,'gg; T@@bW

0.0002 102.60

*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 IFN-y Production

In order to evaluate the efficacy of AGP composition for its therapeutic
potential in psoriasis, its role in in vitro IL-2 and IFN-y modulation was evaluated by
IL-2 and IFN-y production inhibition assay with phytohemagglutin (PHA) induced

15 PBMCs [Brynskov J, Tvede N., Gut., 1990, 31(7), 795].

The aim of this study was to evaluate the effect of AGPs on PHA induced 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 (Spg/ml) along with various concentrations of AGP composition

20  isolated from Argemone mexicana for 48 hours at 37 °C in CO, incubator with 5%
CO,. The supernatants were harvested and frozen at —70°C. Human IL-2 and Human
IFN-y ELISA kits used were from R and D System for detection of IL-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 0.002p1g/ml to 20pg/ml (Fig. 4).
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conposition has been enployed for all biological studies. The | munol ogi cal
and Pharmacol ogi cal Properties of the AGP Conposition The cytoki ne assay,
such as IWwe2pod@bbeg, |L-10 and other in vivo activitiesprsuaNmsoaesnyed
type hypersensi tivity (DTH) in guinea pigs are described below. A

conpari son . b t he
ot hod i o Bl i B B B e ac
conposi t i OIand)fweﬂlh&tqﬂﬂrshmto ibawesaful dn tiegtggni eandiar praphydaxis lof praprss. plhe
Conpar ative Bjolo |cal Aqueous Extract (1) obtained as per the
Met hod di sEFHSBHCI Hmﬂﬁf%&ﬁ Pi?%%{? n Publication No. 2003/0194456 Al and the
AGP Conposition of the Present Invention (2)Toxicological Studies on the
AGP Conposition Acute toxicity (LD50) of AGP conposition was evaluated in
m ce anfl rdtablyVoral and i.v. routes. Goup of ten (10) aninmals from each
speci es per route per dose were nedicated and results were cal cul ated on
day 15. The foll ow ng val ues were observed for the AGP conposition LDO of
nce p.o. Effep HipoMitionSIIDL ProGsction\by PH2 TRdkved/Hgmbn WBMCHo
ofratp.o. : >50 rrg/kg b wt. LD50 of rat i.v. : > 250ng/ kg b.wt. Biol ogical
Assay of the AGP Corrp05|t| on Description of the Methods of Evaluation for
Human 1L-10 Prpo 'un,tu 1 he e AGP
conposition foir P tel?}épgﬁﬁtdﬁzc%o g‘ﬁﬂ”ﬁﬁﬁnb >61?|£'I§lgg@£¥'f@i§m{rogl e ijnin
vitro |IL-10 inrdg(;(oa')on was eval uated by IL-10 preéedysti on assay with ConA

i nduced PBMCs [Raychudhuri S P Farber E M W Int. J.
| mrunophar macol 2.001999, 21, 609]. Briefly, Hunah>f8 (Peri pheral |bl ood
hononucl ear ce 6 —were separatedout—and st e;u withT—10—mg/m| ConA
along with varj oS concentrati ons of AGP COITpOSI?I on _and incubated for 48
hours at 370C j@o€O2 1 ncubator with 5% CO2. The51.10

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 0.0002pg/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 treatment and/or prophylaxis of

15  psoriasis. The results are summarized in Table VI.

Table VI
Effect of AGP Compositions 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
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supernatants were harvested and frozen at -700C until quantitation by

ELI SA. Human | L-10 ELI SA kits used were fromR and D System for detection
of |L-10 wWo 20028068 super nat ant. Percent induction was ealraNtms/ea1sd t h
reference to control. The results are summarized in Table-1V. The AGP
conposition i s(?)E@g ed_from Argenone mexi cana exhijgglgd i ncrease in
producti on of 10 in ConA activated human PBMIs in _the range of (.0002
ng/m to 200 n@o@d2 (Fig. 3). EL-10 was found to |b&.34gul atory cytokine in
psori asi s treatment—-and-is—wellkrown—for indumﬁf aRt—psertati-e—therapy.
I L-10 inducti OQIOQQOzusefuI in the treatnent and/ar ZFophyl axi s of pgoriasis,
Ger et [ 11, | ST STRUTHIE: ofetehRIENaR Pbte bR AR AL AT o RERRUTT

di seases |ike psorratic art pl ague psoriasis, guttate psoriasis,
rheumatoid arthritis, Crohn's disease, nmultiple scler03|s irritable bovvel

di sease, ankyl 0sing s i stem c._J] upu hr omet osus, §jogren's
syndrome, alSSeRRioaof|t Iﬁ?&ggﬁdﬁﬁgEV%ﬁ?tH}gi B‘JHE{%PW% pul monary di sease and
rel at ed congidtméﬁlgqi%@ﬁu@ﬁzena and scaly itchy patches. BL10 induction
is also useful iIn her chronic, recurrent and other skin ailnments where

cut aneofs | yrrphdnyat@ramev@eate the efficaeyesiibe A&H(W@ltm iofj élnis inyentiem|foed.

Table |V Ef.fect of .t d d
e PRV AR BRI TR RIS SR n e #ARESE o RRCIIOR T
reference tQnfuiingOhetoPFSMAESH) 81 PNFLDnddRIDRASWES etaladtbd by CBMCEF kikdran
IL-2 and HFN-g Production In order to evaluate the efficacy of AGP

conposi ti oI piddsctidremhibatinn assgowahPBMCs stinpgloted dyiGonA el ke in in
vitro IL-2 and | FN- dul at j was eval uated_b | EN- roduction
i nhi bi ti on assayPHf th}g 9?1})}‘\)@%38@%?? nsepﬁa@ ffﬁéhgt’d’%PB{l/%%alﬁﬁr ;g/ﬂlg‘&t?\?f%
Tvede Ny, %ul&gc?@ﬁh?ﬂ)( c% Cgégﬁ’,}x_alo-ﬁlg‘%mﬁi Prffus Bh&enBibtichs WasGP Qoﬁl}S@aﬁHé‘ﬁ e the

effect of AGPs on N-g production from human
| ynphocyt e.anBrlmcmbhbpd f<p1e48 e atl 376@@06)0fmmhalt©t waith YelGQe. (WV@) ofddtewas

obtained f ra%rcpacp gglc!‘ EIP(leiate IfgrI 9&' (ﬂours under Ecﬂe sefrr?enccfr)l 1tioms. r.1"he supernaﬁants were

harvested and frozen until quantitation of cytokines using ELISA. Percent inhibition

ncnN

was calculated with reference to control.

15 The AGP composition isolated from Argemone mexicana was found inhibitory
to mitogen induced GMCSF production in range of 0.02ug/ml to 2ug/ml (Fig. 6). This
inhibitory activity to mitogen induced 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-VIIL

20
Table VII
Effect of AGP Composition on GMCSF Production by ConA and LPS
induced Human PBMCs ‘
25

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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stinmulated wwth PHA (5nmg/m) along wth various concentrations of AGP
conposition isolated from Argenone nexi cana for 48 hours at 37 Cin CQ2

i ncubat orwoi2065/B%68€0 . The supernatants were harvested aou/1RNzoozewizx - 70C.
Human 1L-2 and Human I FN-g ELI SA kits used were fromR and D System for
detection of EL-2 and IFN-g in culture supernatant. Percent inhibition was
calculated with reference to control. AGP conposition isolated froml eaves
and/ or stens of AGBecopesitoriiseaad fasn Asgemdorientieticarsy ywas downd géntornduced
| L- 2 productjon hetwe 002 ng/mM to 20ny] Fig. 4).This inhibitory
AR St Al S U e % TR P
wel | establ;j to.. / n]E)N}a - and/ =Pl L asis.
The resul tsm%pgg?u%% gé ll%r‘ge%la Ie%@gﬁf%\ﬂ Ogg{ R)gpé’%%@u%gﬁ%ggﬁﬁr%n on
| L- 2 Pr aducdnd owelbyst@bifshieth do cesdluddiniain fr&ivasnt* ditiéov ptophglagiseoftipgiriabied The
percent inhibition with reference to control. The AGP conposition isol ated
from Ar genoR®ltisLg pawBatzed 1 Jablg YiHhi bitory to mitogen induced | FNg
production in the range of 0.0002ng/mM to 2mg/mM (Fig. 5). This inhibitory
activity to mtogen induced | FN-g production is known to be

i mmunosuppr’Bdde V@lland wel | established to be useful in treatnent and/or
prophyl axis of psoriasis. The results are summarized in Table VI. Table VI
Ef fect of AGP Conpositions on | FN-g Production by PHA i nduced Hunan

PBMCs* The v oy ' L RBLRIL | ' ference to
control 1@ De‘gfgtﬁ %{‘?c@) g?’% ﬁ%ﬁﬁ/ne%{\hogg%fgﬂ ;E?/dg{z E":th?lb}r)llgc3 19 /c‘)l\r,vzﬁlilmulfrlg% GVCSF and

TNF- al pha Rnddewdt HHomah PB¥der to eval uate the efficacy of the AGP
conpositions of this invention for its therapeutic potential in psoriasis,
its role in in vitro granul ocyte nmacrophage col ony stinulating factor
(QUCSF) and TNFegn IRl bPAGEEon PRl gy Poleag® o0 LR 00Ugt i on
inhibition assay wth PBMCs stinulated nAland CPS, Briefly, Hiuman

PBMCs were sepa.@ ed from bl ood of healthy vol ue0&é8rs, stinulated with 10
mg/ M ConA al P@Z(‘{véth vareous—eoneentratd

-+

no—O

As—ei—ACR—conposHti-on
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 Human 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 pl of KGM (keratinocyte growth medium) containing
2000 cells were added in each well of 96 well flat bottom 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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and incubated for 48 hours at 370C in CO incubator with 5% CQ2. 5ng/m of
LPS was added and incubated for 24 hours under the sane conditions. The
super nat anp0mnsockar vest ed and frozen until quantitati ecTaN200ybv@i3nes

usi ng ELI SA. Percent inhibition was cal culated with reference to control.
The AGP comp@sd bt on isolated from Argenone nexi cana was found inhibitory to
m t ogen i nduced GMCSF production in range of 0.02ng/m to 2nmg/mM (Fig. 6).
This inhibitory activity to mtogen i nduced GMCSF production is known to be
i munosupprEffst ufed @R oxep dsitivat @b NGINBdluc e HamaseK eratinocyveseeolifentitiaand/ or
prophyl axis of psoriasis. The results are summarized in Table-VIII. Table
VII Effect of AGP Conposition on GMCSFProduction by ConA and LPS

i nducedHunan PB *The values are depictled in percent inhibition with
reference to condGE Cékposidonqagtimppn i solldvedgé volnhtbigienone mexiicana was

f ound i nhi bitor y__t_,g__m_t_g_g_en induced TNE nroducti-on—i-n range off O. 002rrg/ m
to 2ng/m (Fig. [-00This inhibitory acti v7§)1/ to nitogen TNF-a production is
known to be i mugggUppressive and wett—esgabiished to be usefutin

treat nent and/ or| prophyl axis of psoriasis. The results are summarized in
Table VII1. Tabl g\doH Ef f ect of AGP Conposfft.4@ns on TNF-a product]i on by ConA
and LPS i nducedHuan PBMCs *The val ues arle depicted -in-percent—ifnhibition
with reference t8-3ontrol. Effect of the [B&# Conposition on NGF|I nduced
Human Ker ati nocy ProfTferatiom Keratimggytes were pur chrased f|r om G BCO
(USA) and were npintained in Keratinocyte-serumfree nedium (G BCO, #
10744-019) suppl proanged with growth fact ops78Approxi mately, 150 (m of KGM
(keratinocyte grpwh medium containing 2000 cells were added in each well
of 96 well flat B&02em pl ate. Next day ned#-8fn was changed with 1:2 vol ume
of KGM KBM (ker 6Ld0|dsu,yte basat—mediumy— gifglty

0.0001 3.03

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

The AGP composition isolated from Argemone mexicana was found inhibitory
to NGF induced human keratinocytes proliferation in rénge of 0.0001pg/ml to 40pug/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 in 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 pg 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
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mcroliters of diluted AGP conposition was added in each well in triplicate
except cell control wells. NG (Nerve growh factor) 100 ng/m was added in
each wel Iwokbaizsesas renoved after 8 days of incubati omcT@stdososwes2e ri nsed
with PBS. LDH (Lactate dehydrogenase) devel opnent |ysis solution was added
and i ncubat s : DBAS L I :

wavel engt h Sg trél%%lg#%ﬁ%glr' %‘“Ié%dtgz]%r%'i“%\?%ﬁ on/ %L%ﬁ?abi) 1? iS'onI{ievﬁx/%g{ g%ﬁgﬁ?lgﬁvgé The
resul t s ar ecabuhated witk deferendeatyl slind@eabitized difhisect of AGP Conposition on NGF

| nduced Human Kefatinagcytes Proli.feration *The val ues.are depi.cted i

per cent i nhi bi t 1 DI (h “PEPEMHRE 4 THeL JHUR o Eoritae AGHCEpBE S 1955 at e
from Ar gennagniRshS2e3iveas Fpey shsitBd Bhd PPD &@lléﬂ%d 'gﬁﬂiéﬁ%ﬁlgmffﬁ@ range of
keratinocytes proliferation in range of O OCOQ ng/mM to 40ng/m (Figs. 8 &

9). Thi$ i il-63.8dPyinkihitien atythe dopeart §.he ucd@@migkgamo Ketteativaslope eausing 50%

proliferati.on,.is Kk t L TAUNOSUPBLESS! and | .es ld sh be
useful in tl%qglg%t}%ln@ﬂ%\@df gr*g%r%l% gsx#ﬁspgﬁ %lglgrgﬁl%g i %u%‘lli%%‘%sr %’V%%)ifgﬁnfgo E’%e

Met hods of Eyedmi@ks b @igl m)viru@pbfmuﬁmﬁuhmﬁﬁg@eém pidbagy Retvalt estaBighed
Hypersensitivity in Guinea pigs This standard procedure was used for

eval uat i on ¥ i¢ henefigial faygntifpspEagy e maP conposition for its ability to
inhibit Purifi edlnﬂﬁﬁ)ﬁo%hﬁpr fs'idnviit]ﬁ’gﬁ.tﬁcﬁggs A 30T B aBefRYee derhl BSeases wh(ge .
hypersensitivity in guinea pigs. Briefly, guinea pigs were sensitized with
100 ng Wf FRDnimisogdessioal | s wietjhirde, esnch s ac oppdréses, adermatitts, Foleroslatmse quent
boosters of, 100 of PPD with Freund' s i nconpl ete_ adjuvant were given at a
week i nt er vRPAmmapTE shsoadars @Bk ofles auteimpas dieses %fﬁé;oahfefealahr&a?ygpﬂwezs
days. The api RS, MPERtaEIRlorERECFheYeduls W0siMingizelRPThpllader mal Iy on 28t h
day and thgﬁggiﬁg‘%‘le?en‘%@% nﬁgtohle cont r o% and PPD | nzjeeél?gg skin thickness was
measured afTableX4 hours post challenge with a Varnier's caliper. The

di fferences of skin thickness were cal cul ated bysubtracting saline injected
skin thickness in same guinea pigs. Percent inhibition was calculated wth
referenpe tpggealdrame A@No%g@%aﬁ%nfﬁkﬁﬁthi@h@sﬁ%ﬁﬁé@?§ Challehged Miteppf rom
Argenone nexi cana was found to be i mmunosuppressive to PPD sensitized and
PPD chal | enged gui nea pigs in the range of

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

0.10 20.000

1.00 62.680

10.00 67.930

30.00 61.510

100.00 65.880

20  Description of the Methods of 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
propetly. 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 100nM TPA
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20-65.89 % inhibition at the dose of 0.10 - 100ng/ kg p.o. Effective dose
causi ng 50% i nhi bition (ED50) of skin thickness in PPD chall enged

gui neapi g¥owas/(2swe8d t o be 0.508ng/ kg p.o (Fig. 10). ThecpaNzws/000132

i mrunosuppressive property is well established and is beneficial for
anti-psori aals, L5 et TP selcgﬁal%gugrﬂgetﬁélcqghrﬂeﬁ' i omdel 48 aﬁﬂ%gftul pdrodel
for several i ¥®adses ere’ I nmunosuppression Is required, such as

psori asi s, agsdrbal iAdisalsSebreradefical, 714 hbhmmfet oTP Adappicattors Biredskid Iperces

aut oi nmmune di seases.  like psoriatic arthritis, plaque psoriasis an uttate
psori asi s. Waie freduint 40%r @f%ﬁrz%oéqyﬁ- i‘%&ﬁp@tb@ﬁogi%| glides et {Nagf Phe AGP
conposi ti o, AR SKiAL M . EDidOHh NGRIcBSesE Mk lnfgREd W LeRED PRRFEhP | on
of the Met E%lgds‘mgg S%\l}g{lj&gﬁlgﬁésopgﬁggA %Zcpiggc?sm%e wer e ranéor%gzed and ©

accl i mabi zeskeas by nsige s deubbayeserb efnd resulth sveex grpréssechin, peieent inkebigon gfigvEl. by
usi ng Anne French topical applicat.i and cl eaned properly. G oups were
made consi sﬁﬁeﬁ&w a’é‘?s)‘(‘mrﬁla(fggﬁhniglﬁlﬁsametone control group and TPA

(12- O tetragdgganpy! phorbol - 13-acetate) control groups were taken along with
the test drug group. AGP conposition was dissolved in the recommended

vehi cl e (adiffernef tlandGRompasitier en dBdcdodalal |y for 4 days once daily.
Twenty mcroliter of 100nM TPAwas applied on the second day onto the

cl eaned skin surface and all owed to be absorbed. Animals were sacrificed 72

hours after TPA application. The skin pieces mesfsd | XeghIn 10% formalin for
3 days. Hi stopathol ogical slides were nmade Qy follow ng $tandard nethods.
Epi dermal thickness was nmeasurled in at | east| Bdatnmidler ent areas by uUsing a
ocul onet er a1g;results wer e exppessed i n r i W i Q | 11). The
results are sUNRHY zed in Tabl e@%.ﬁ"ﬁa/,ﬁq’%gil @%"éﬁfgp )t 1e/p bl?%ﬁpcsi tion
on TPA Model [‘Ath@n¥ abitfst gadup depi cted in perjeamis i nhibition with reflerence
to TPA contr@l_group. Descriptlion of the Metlhods of Eval llation of | Vi Vo
| mrunosuppr es SPdrcantiohgrombuse | - 52.88 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 in 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 with 0.2%
DNFB (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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Ear Swelling Test (MEST) This standard procedure was used for eval uation of
the in vivo efficacy of AGP conpositions for their ability to inhibit DNFB
i nduced debaye2506pe hypersensitivity in mce [ Cornacof PCHINBoshHaze RV,
Dean J . H, Fundam Ap Toxi col, 1988, 10(1), 40 ; Fundam Appl.

H pl .
Toxi col ., AR i ] : st.
Voo ver o Sanaepirndberct tpnib Bl resfRf 8 bR o BT A 02 FF o
back of t hdifferes.dokés ekhehrondts aressuithBizzpmh TebieiXJh wer e done every third
day. The m ce were challenged with 0.2% DNFB (in 1:4 of Aive oil and
Acet one) oﬁrf’é’!ﬁxﬂ nna. Ear thickness in the center of the ear was neasured
after 24 hours el bEGPRE R Rsit A IBNFBahdREH MilE BaPSREYBETN@S
performed, by cal cul ating percent inhibition with respect to a negative
cont r ol SwerneFgnalerC5OVBLO YWae di fferent doses. The results are sunmarized in
Table-XlI. Table XII Effect of AGP Conposition on DNFB i nduced M ce Ear
Swelling Test in Female C57/BL6 M ce Data represented as percent inhibition
with each from7-12 animals. The AGP conposition was conpared with MIIli Q
wat er treated _group apd cyclosporine was conpared with animals treated with
2% Tween 80 The AGP cpnposition fromthe | eaves and/ or stem of Argenone

mexi cana wer e| fouynd tp-.be. i nosuppressive to DNH i C57BL6 m ce.
The ED50 for R&L@%npazfetaf%%s deternm ned to be g?%g&ﬁrg%‘gb%??ﬂ g. |12). The
potent i nMmunosuppress| NRIPORRELT0 hBkypld. establishedoand benefici gl for
treatnment or prophylakis of psoriasis. |mmunosuppression in the MEST nodel
is useful in eval uati pbeggtiveconirelfos A} empisE®ases wher e i nmunosuppr essi on
is required, suych—aspsHr+asi rermatTtis—scterod ', T amatory
di sorders and gt her aﬁ%’%%‘fﬁﬁg"d?gé%@%sbf’i ke psorip Pg arthritis, plaque

psoriasis, guftate pspNeggive conftelfFBCEldsgrinhriti s, Crohn's di sease,
multiple scleftosis, apkyl osing spondilitis, systemc lupus erythropgetosus,

Sj ogr en’ ssyndi'dne, al | AGH €emposieoms-hme/kesxdni ¢ pBIPr ucti ve pul monary
di sease and I‘t:i4at ed

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 stem of Argemone mexicana were
found to be immunosuppressive to DNFB sensitized C57BL6 mice. The EDso for AGP
composition was determined to be 6.43 mgkg (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 lupus erythrometosus, Sjogren’s
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conditions as eczemn, scaly itchy patches. The invention is further

illustrated by the follow ng non-limting exanples. Exanple 1 |Isolation of
AGP Conpowsdtn@m2s0s&P- HV andAGP- LM 10 Kg fresh | eaves of pATgSIZIOf@00NEXI cana
were ground and extracted with dem neralised water (15 litres). The slurry

was centrif n e X : c 0 er
vaccum Thé y]gcgglggh tq P%ﬂggeé al%ét gér{;ﬁtgﬁ \%\ﬁargﬁ]}:y%%ﬂ?ﬁ%egﬁ %%O%ta% gggésg\zlﬁnﬁggé#&g ry
solid. 500 cgndifiohsves edrgmaguagutche pbtchest was di ssolved in 6 litres of water,

centrifuged and decant ed. .The. supernat ant s, | oaded on .a cation exchange

colum (5 litre eé?vecnﬁ‘@nﬂ%lgléthﬁlf lfﬁfr%?‘ﬁ’ﬂ W\.Q@GIJIH%W B hopaiHing 67(?1?&3%) was

col | ect ed, m&gﬂgﬁrat ed (2.5 litres) and | oaded on an ani on exchange col um
T e

(5 litres). uate (3 litres) was concentrated to approximtely 1.5
litres. SThdsdutier ofd P GersposithantdP-HMend G4 M0. 5 kg of the materi al

(aqueous extract,).. .-Ih opbi ned.eluates (1.5 |itres) each [ 1 xed. and
concentrated to 19 %glg?sgle a\é%doﬁ gr Y8 "] EAE Wﬁreeéfgﬁ ﬁ&g\éﬁ%ﬁ%@%é Vﬁ%}é
eluate (3 Idehﬁ@eﬁJi@easva@&rgtzsmMe@t Fde iarry Qvak -AntrifigedsandnBe h@Qadesdeamcaiaani on
exchange colum. The eluate (1.5 litreS) was |yophilized to ?lve 42.39 g of

a powder. 42neentifatedtelawd02C podeiencos. HhesewicemmitechmaBoiahivag fyophtlized 4o d
partiti oned.be&gggl &ggut an | (3 X 400 m) and water. The n- butanol |ayer
was di scar d8tf V-37 &Y ELY 89" et hanol was poured in to the aqueous |ayer

(600N )jowhen a spbi doPihecdrPhali@dord eRithot wHRQIiREIVEY 00 RS Feniél tergafhgand t he
super nat ant decanted. The supernatant was concentrated to a volunme of ca.

300m . Met raddlecynted. (The saperpatentyvas loerled gai mcation srekange calvawn (3ditrest #ahe
R e ey T N e
nmat eri al s ViBided GnSminiiexchan@t@dlum@(solitsdsh) Bretedehté (B KAL) 2vas @bhidenirateditc €.
The wat er eluate was Iyo?hi lized to give 6. 1r0 g gg; Ait?faﬁ&ﬂeproﬁ.ist i{ono.f t{gi S
was f urt herapproximately 1.5 litres. The experiment was repéated w g

15  material (aqueous extract).

The combined eluates (1.5 litres) each were mixed and concentrated to 2.5 litres
and loaded on a cation exchange column. The eluate (3 litres) was concentrated up to
1.2 litres and loaded on an anion exchange column. The eluate (1.5 litres) 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 n- 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.
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subj ected to sephacryl chromatography to yield 5 ng of AGP>-HM and 10. 3 ny
of AGP-LM Exanple 2 Isolation of AGP conposition, AGP-HM andAGP-LM 22 Kg of
fresh | eawveo@iods@enone nexi cana were ground and extr acPed/mwed000132

dem neralised water (36 litres). The slurry was centrifuged and the aqueous
extract wa%xcéprgﬁ?gtrat ed bel ow 40C under vaccum The concentrated materi al
was | yophilize 0 give 1.25 Kg of dry solid. 1.2 kg of the dry aqueous
extract wadsaluanbfi4GP conipdsitiony 46 PaMandAGPeEM ri f uged and decanted. The
super nat ant was |

ded .on cati exchange.colum (5 litres) at the rate
of 20 i i T2 1CF Ghtesh T of At gy ST FoN R PP e sH A &
litres) andiehpadafle@ Rl (36 1i38s)CXROJNLS vhQ lcbififilged|antl iBSdquedbi€e@tagetvgs (6. 25
litres) was concentrated to approxinmately 3.2 litres. The eluate (3.2

litres) Swasonamietet rtetord 403C Bnderlviatoums 'Etwobdnoaum(decbmawiahvviamtyoehﬂiha&ge

colum. The elu (4 )itres) was concentrated up to 1.5 litres and | oaded
on an ani org“éex]cﬁ%%@é’%@&'%i The eluate (1.6 litres) was |yophilized to

give 54 g of a POWHEEsHAQrPaQieohExtAROVEs HRWMIG WaS 1at & AwARE Edhtrlfi@edr  Of
wat er and partitioned between n-butanol (3 X 500 m) and water. The

n- but anol |aaydecantesl. dibe sapedeatant4vdsiloaded onfa atiph arellangs solpmur(édities) atdhe he

| 5m ) . | i i pi d . Th | gt
cantri fuged st CrBV B oritaRuRE GediEakRet RIS o et SoBRL R ot ca
to 400 10l . 1dkfchabe! ad Janidd rexthyms polUAd (Rd@kdR).t Ther elbbRi (608 lifies) mehanol

i nsol ubl es. The sol ution was centrifuged and the supernatant decanted. The
preci pi t at e@newitiatpd tuaprroxipagiely 3iZbiges{ 7. 3 g). The dry material thus

e R A

e agd.ci
wat er eluate was Tyop give conposi tion.
further suhjxekingd cbingeIha@lydte Chliwes) g captentrared ipetod! . 8 liresrgndfoadédPotriM

12.4 g of aﬁ%:;ié_nMexc%ggep Icc(?lu:r%nn. The eluate (1.6 litres) was lyophilized to give 54 g of a
15 powder.

40 g of the above powder was dissolved in 700 ml of water and partitioned
between 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
insolubles. 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 eluate 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 XIIT

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

Invention and Pharmaceutically Accej)table Carriers
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Unit Formul ae for a Capsule Fornul ation Conprising the AGP of
I nvention and Pharnmaceutically Acceptable CarriersThe

above- nenwoan@d250gr edi ents given in Table-Xl 11 can be lpcenssds/oovs2

The
typi cal
| ustrat ed
nmel | ose

1ded unti |

[he

When a

e Nexi cana
r mual e for
’rs i s

or Topi cal

it i on of

t he

nt o

rposi tion,
i'sol at ed
e by a

f the
by wei ght
extract;

05

conple

ey
Magnesium
USNF

Stearate

eof to obtai

0.5

0.5

Total

100

250

06

Hard gelatin capsule

1
(size ‘2’ with
orange body and
orange cap)

1
(size ‘00’ with
orange body

and red cap)

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

10

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.

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

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

15

and carriers is summarized in Table-XIV.
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concentrating or |lyophilizing the extract; ii) subjecting the aqueous
extract, partially concentrated agqueous extract or an aqueous sol ution of
t he conplwoebgs/esmssent rat ed or | yophilized extract as olpCaiiNnzdsHov1st ep i)
successively to ion exchange chromatography to obtain a neutral aqueous

extract; iii) fractionating the neutral aqueous extract obtained in step
ii) with n-%tlag?{, and separating the aqueous and t he n-butanol phases; iv)
m xi ng and ¥a¢"ng the aqueous phases obtained in step iii) with nethanol

or ethanol, and isolating the precipitated solids to obtain an insol uble
fraction; and %) subjecting the insoluble fraction obtained in step iv) to
é

successi ve st Fernulegtfonem Shiytnaid far Fepiesdoirpdication Gospaisig therdOP of 8he ai n
purified Arghi n- i C it . 2. The conposition
accordi gg t@%&g%e?ﬁgﬁaﬂ%ﬁ%gg@%@?yéﬁg%ﬁ?)iflgics?lp’g‘é ected from net hanol ,
et hanol , 1-propanol or 2-propanol. 3. The conposition according to claiml1,
wherein the ion gxspangemepedsmt ogr aphy is cation exchangegdugmat ogr aphy
fol  owed by ani|qy exchanggpchronat ograpny. 4 The conposi | QN gAccording jto
claim1l1, wherei ot he— 'Wﬁ{%&'hd”ge chromatography 15 ani o 1668ﬁange
chr omat ogr aphy HgH-owe rHS{ cat+on ﬁ\)/ict'ﬂalnéaulhrurrat ogf aph;'zm;/. The
conposi tion acodPding tig ¥ORRPUMEVLEGINIOSE + e cati oh ei@Range
chromat ography is carried out over sul phonated pol ystyrene strong-acid
cation exchangerd tpicglpErsess ifer deeriratippeohvdbg cartiment o7 darisalc ﬁbﬁ%g?étd@n 6.
The conposition. ac i . |, Al r. wher.ei i g

chr omat ogr A5 ioE b bR of sBt MR ipedithE S LhlBAAAY EEERRNGRL
exchanger s méthsds pddilbasmt@tibes) exchangers. 7. The conposition according to
claiml1, substantially free of other

%—
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al kal oi ds, flavanoids, am no acids, organic acids, fatty acids, and other
conpounds present in the | eaves and/or stens of the Argenbne nexicana

pl ant. 8 wbeowonpwsi ti on according to claim 1, conprisi RgTANG0SK@A32

gal act opyranose and 3, 6-1i nked gal act opyranose as the backbone and
arabinofurqﬁggyhmlgrabinopyranosyl, r hammopyr anosyl, gl ucopyranosyl and

gal act opyranosyl 'residues in term nal positions, and 3-linkedD D 4-1inkedD

r hammopyr arosyl, 2-| iAkedifednAoghinegatesydn-Pdtdin nlddeR)glcomppsitiamodyving an
3-linked, 4- linked gal actopyranosyl, 6-]inked, _3,6-1]nked-gluc ranosyl ,
4-1i nked- xPV BT &wggcyfarr%egg Jé%geaﬁ%WSCW{’ Hﬁﬁé? H;?S I@%ﬁ?@%ﬁ%@ 188 Yeres
conposi t i oy A6F Sefis R AbLerkdr! Hxdoanitpl4R ob@idaBRNy 4 PidRessUonthpisdd tHe Bigpyel ght
of carbohy ?g@egt.re {0. T‘%eel 5’3” fi eag rabionogal act}’ani-éltlg?otseion (A%) P
conposi bi omfaccording to claim 1, which is constituted of 2-20 % by wei ght

of proteins. 11. A negthod for .isolating Arahin | act.an-Protein. (AGP) o
conposition, conpri sit g tﬁérg?ténﬁs gf Pallg)byeXVte’rgggg)?r{ efeaazgﬁta%gg)rv\%éra%t )ng t he

| eaves and/Qgembfmentaty PRADHGLTEXS Q0NPaRs BYtwalklithoflwhier, 14 CRardlchby ovei ght
of water, a Cl-3 alcohol or mxtures thereof to obtain _an aqueous extract

and parti almigtuses ¢havetfet &0 yobsamcithtadaequsg e8Facty oghd | Patiiglly tHie exmplgtaly i)
subj ecting ¢t 0 ially concentrated aqueous extract or
SORPRRE S bR peRE R :

an aqueous SO y concentrated/ | yophilized extract

asobt ailped in step i)i)sucoebpitmed thet aqiens extrbangariidiiyocmicegraghyqisouobt ai n
a neutral aqueous extract; iij) fractionating the neutral uepus extract
obt ai ned i FXEREPTIAN)dFRY IUBORLdhe awaplg@%?%ﬁcpﬁt&t?fﬁer E/aa@gaedo SHEAS R

1wt ool RS i ) 1A, OIGEL I Gy BRI OSSR I |
to obtai n aquemsaktrbdte fracti on; and

iii) fractionating the neutral aqueous extract obtained in step ii) with

15  n-butanol and separating the aqueous and the n-butanol phases;

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) 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 Ci.s alcohol is

selected from methanol, ethanol, 1-propanol or 2-propanol.

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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v) subjecting the insoluble fraction obtained in step iv) to successive gel
chromat ography and si ze excl usi on chromat ography to obtain purified

Ar abi nogavech@m2Rret ei n (AGP) conposition. 12. The net hedTaszos/deonse t o
claim1l wherein the Cl1-3 al cohol is selected from nmethanol, ethanol,

1- propanol for 2-pr Op%%'w@%sitixﬂ%cd@&iﬂg% BGERB Y9 wWherehl fleBatidn o peln the

i on exchangé chronat ograp I's cation 8xchange chrfomat ography followed by
ani on exchahgenatbgrepiat dgr egotipd 4. oTére sulphdwmated qedystirage tstroolaicith Tation

wherein the ion exchange chrompt ography .i.s anion,exchange chronat ography
fol | owed by<ehAtee Oé%‘ﬁﬁﬁ‘ﬁa@aé 'Wﬂgﬂfépéﬁﬂf?mi%?x%%g%t hod according to

claim13 or 14 , wherein the cation exchange chronmatography is carried out
over sul phonated pol ystyrene strong-acid cation exchangers or carboxylic
aci d-type weak acid CEieicompegitihangenrding16 claithd oret, iwherein dhe ahiag exehasgai m 13

or 14 wherein the anion exchange chr.opat ogr.aphy is rried out over

o phati o et ARG R AP Bt SRR R B e oo AR G pR et o
exchanger s.sirbdg bade@nivdtdxeBarn@efor ding to claim 11, wherein the gel

chromat ography is carried out over an Anberlite polyneric adsorbent.18. The

met hod according to claim 11, wherein the size exclusion chromatography is

carri ed outy over sePRAR! Ympddtion BRI BRARI (1 QR bABIAKTL e WliRFST "

the gel chromat ography is carried out o yneric
adsor bewot s aflellsds, eftavianoids, Xdind, ackiD-otgaiel aX8E)- fatty 24xidsT hed nehérocbmapamdsi ng
to claim1l, wherejn the size exclusjon chromatography is carried out over
sephacryl Jueseatadhe Jeavgsswdipastams of thedy gergpn aerGenaplapo HR and sephacry!
S-300 HR. 21. A pharnaceutical conposition conprising a therapeutically
effective

8 The composition according to

claim 1, comprising 6-linked galactopyranose and 3,6-linked galactopyranose as the

15  backbone and arabinofuranosyl, arabinopyranosyl, rhamnopyranosyl, glucopyranosyl
and galactopyranosyl residues in terminal positions, and 3-linkedOO-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.

20
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:
i) 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 C;3 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 aqueous

extract or an aqueous solution of the completely concentrated/lyophilized extract as
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amount of the purified Arabinogal actan-Protein (AGP) as clained in any one
of clains 1 to 10 and a pharnaceutically acceptable excipient. 22. The
conposi t iwo 20@ons@sng to claim 21, further conprising arciransns/ome3nf
non-toxi c conpatible fillers, binders, disintegrants, buffers,

preservati vgs,: I Qxl i-cant f i Nnts .
phar maceut i(g’zafm%gfrjrlpggé '?5? é(}ltr?é%sgigg df"n%ﬂteg‘dé@gf mk%%%%)e@%&t é]%amz‘?nelﬂh?
phar maceut i makdus eatragpt abl e exci pient is selected fromsugars, starches,

cellulose and its der.i.vatiyes. cal ci ym phosphates sodi um sul phate;..cal cium
sul phat e: pol yvi nyl pylid ol  ERSHEDERE {hF TRy TaLASBen Siericahtsipedis Y66 Doy abl o

oi |'s; non-iNpitEnol Gal iséﬂﬂr&th%nﬁleadqhé’dﬂs(énéﬂief Ao phRENY! ene gl ycol
pol ymers; b-cyclodextrin; fatty alcohols; or hydrolyzed cereal solids. 24.
A purifiSed Arabi nogaliskt anmiXieg eand (gi@EHNg by iangecans phasgsagsained éc wiegriiivei ght

b n 10 : 0 i sol f . I d/ f
- gerone. e ARtaEpt i SRt Jed R RAE ot PRI RGBT o AP am RS

t her apeut i ciddtivnafnliect i ve anmount of the purified Arabinogal actan-Protein
(AGP) of claim59 and a pharmaceutically acceptapl e excipient.26. A
purified Arabi nogal acOan- Fubiesting (hep)nselupla giragtioay @btaiedmin e sigp aiv)wép ght
range betwe t L m t / QL. .st ens. of
Argenom mxsﬁg%%gvgggln&rég&o@g hgfsd Bg%%zgfelx f|’ue1(r§h Ajrﬂg%él%gé%ﬁ%}z%n@ﬁ%%tpg@e?A@)
as cl aited Anbapgalacten-PoteindAGP)kotmpodifion.24 or 26 in the preparation of a
medi canment for the treatnment of psoriasis, inflammatory disorder,
aut oi mune di sease , allergy, eczema or scaly itchy patches, or skin

ail ment in ppomels. 2fdbensl 2.aaB98 b 133nGLAHES, | NaRBNoIA0Setef! 21 B

2 1to 23 or 25 in the preparation a nedi canen treatnment o
psori asi s, froh neetiesbd reghadbk drotepanohot Diprapanel. di sease, al |l ergy, eczema or
scaly itchy patches, or skin ailnment in mammals.

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

chromatography is cation exchange 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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29. Use according to clains 24 or 25 wherein the disorder is selected from
the group consisting of dermatitis; scleroderma; eczenmm; psoriatic

arthriti sworhewmicsi d arthritis, Crohn's disease, nulti pce/nsmiosn@sss,
irritabl e bowel disease, ankylosing spondilitis, system c |upus .
Srythr OBt oS, i 00! Pl Smg¥BA AIBrdifl doSERN 11.CWLPBRCRRS 517 exthibion
according to clains 24 or wherein 3aid allergy I's asthnma or CAT ORLC

obst ruct i vechpohatogeaphy i eedaakoutdier ddpbacagcording to clains 24 or 25 wherein
said psoriasis is selected fromthe group consisting of plaque psoriasis,
guttate psoriasis, pustular psoriasis and psoriasis of the nails.

19. The method according to claim 11, wherein the gel chromatography is
5  carried out over an Amberlite polymeric adsorbents selected from XAD-2, XAD-4 and

XAD-7.

20. The method according to claim 11, wherein the - size exclusion

chromatography is carried out over sephacryl selected from sephacryl S-100, sephacryl
10 S-200 HR, and sephacryl S-300 HR.

21. A pharmaceutical composition comprising a therapeutically effective
amount of the purified Arabinogalactan-Protein (AGP) as claimed in any one of claims

1to 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.

49



10

15

20

25

WO 2006/025068 PCT/IN2005/000132

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 preparation of a medicament for the treatment 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 erythrometosus, 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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