J ¢

v Industria y Comercio
Q) SUPERINTENDENCIA

Delegatura de propiedad Industrial
Divisién de Nuevas Creaciones

\

SKLICITUD

PATENTE DE INVENCION

v 022859

54, TiTULO LOM ROSICoN —Oc PloTe (WA ARADIVOCGALACT AN

CAGP) Pugtrnicapa

, M
51. CLASIFICACION INTERNACIONAL A 4 k ; / ]4

71. SOLICITANTE Lueiy Lt—\Ten

DOMICILIO _“ohsrashu, Jndic

7s. APODERADO _Dilic. Padhiwez D' aludny

22. BOGOTA, D. C., _Hevo 2zZz w007
fv 1542013
ERATTT

(FORMA P-10) - { 5 .




PETITORIO ( e ce revsmu v conenco
Rad: 07-028598- -00000-0000

%

Fec: 2007-03-22 16:38:3t Dep. 2020 NUECREACIONES

Tra. 11 PATENTEIYH

Industivia y Comircle Eve: 379 FASENACIONALIl
SUPERINTENDENCIA Act4t1 PRESENTACION Folloe, 228
FORMULARIO UNICO DE SOLICITUD DE PATENTE
y PCT
ENTRADA EN FASE NACIONAL

1) SOLICITUD DE:
E Patente de invencién D Patente de Modelo de Utilidad
D Capitulo 1. E Capitulo Il.
2) Nombre: LUPIN LIMITED IDENTIFICACION
SOLICITANTE )

) _ {Direccién: 159, CST Road, Kalina,
Santacruz, (East), Mumbal 400 098,
Maharastra, India :

Naclonalidad o domicillo:
‘Maharastra; Indla '

Lugar de constitucién: India

Teléfono: Fax:
E. Mall: .

3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION

REPRESENTANTE | D'ALEMAN ‘

O APODERADO C.C. z NIT: D
Direccidn: Camera 11 N°. 86-53 Piso 8
Bogota D.C. ce O owo O
Teléfono: 6181088 Fax: 6350824 .
E. Mail: i larkemodet.com.co NUMERO: 41.654.882
all: info@clarkemodetcomoo |5 0824 CSy
4)

INVENTOR (ES) |Nombre: 1. ARORA, Sudershan, Kumar; 2. SRIVASTAVA,
Vandita; 3. WALUNJ, Sameer, Shankar

(72) Direccién: Todos los anteriores, Lupin, Limited, 159, CST
Road, Kalina, Santacruz (East), Mumbal 400 098, Maharastra,
Indla
Naclonalidad o Domiclllo: Todos los anteriores, Maharastra,
Indla
§) PCT (86)

Solicitud Intemacional No. PCT/IN2005/000132 Fecha: Abril 28, 2005
Publicacién Intemacional No. W02006/025088 A1 Fecha: Marzo 8, 2008

6)Titulo (54) COMPOSICION DE PROTEINA ARABINOGALACTAN
(AGP)PURIFICADA

7) Clasiicacién Internaclonal: CO7K 14/415, AG1K 35/78, B01D 15/28

8) PRIORIDAD 33) Pais de Origen | (32) Fecha (31) NGmero de
Solicitud

S| E NO D Estados Unidos Sept. 1, 2004 10/931,814

9) Comprobants de pago N°. 3. 16310, da WHauze S, zz0%

Inetruccionss para el diligenciamiento del presents formulario, Ver reverso de esta pagina

)fi)_.



10) : ANEXOS

b

g
3
:
&
&
:
&
)
E
i
;
:
-1
4

Comprobante de pago por relvindicacién de prioridad

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona

Juridica

Poderes, si fuera el caso

Documento de cesion del inventor al solicitante o a su causante

Deaclaraciones

Copia de la solicitud Intemacional. (Resumen, descripcién, relvindicacién, Dibujos).
Traduccion de la solicitud internacional al castellano. (Resumen, deacripcion, reivindicacion,
Dibujos)

Copia del examen preliminar efectuado por la IPEA

De ser el caso, copia del contrato de acceso

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas

De ser el caso, certificado de depdsito del material biologico

Arte final 12x12y8x68cm

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el
exiranjero por el mismo titular o su causante, relacionadoa parcial o totaimente con la
invencién de esta solicitud.

Otros:

1. Reporie Intemacional de bisqueda

2. Notificacion de la recepcién de la solicitud del IPEA
3. Pct Daman capitulo Il

4. Opinidn escrita
11) FIGURA CARACTERISTICA:

000 O0OK HEOOKN OO

112) Solicltud concesién de la patente,
' NOMBRE: DILIA RO

g
3.C. 41.654.88 20824 CSJ

instrucciones para el diligenciamiento del presente formllario. Ver reverso de esta pagina

p-914 /ga

" FIRMA:

2 de




SUPERIMTERDEXCIA DE INDESTRIA Y CINERCID

KIT : B00176089-2
cowena®
mousTroh 0
RECIBC CFICIAL DE CAZR ¢ ©7 - 18,74 EnpENGIA O 00000.0000 €
6::11; : RARIO 5 DE 2007 ;;:_‘ > '0285?5?3-3'.31 Sep. 2020 NUECR
- o001-03-22
Fos 20T PRTENTER ALY pgon. 28
E"G'-ﬁ1 ansENT
M3 CONSIGNACTON fuss
DEPOSITANTE TIPO PRS0 BAKCD CUENTA Ho. PASD  FECHA PSD Vr. PAg
CLARKE XCDET ¥ . COLOMBCCHSIGRACION  BANCO POPULAR  05C-00110-% £3066207  95/9312007 £,048,000.%0
ML C O NCEPT O 3N
SANT. RENTISTICE CORCEPTO TOTAL CONDEPTO
i 50%05-01-01 SCLICITYDES L TRAMITES UE SCL. DE PATEMTE [E I 482,000.%
TOTAL : + 482,%0.%

50M: CUATROCIENTCS CCHENTA Y HIL PESOS

RESPOKSABLE 3

IBC BE CAJR APLICADD AL EXPEDIENTE Ro.




WO 2006/025068 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

[CORRECTED VERSION]

EriP

-

} Property Organization ool ‘
O R mmtond B Q44 A0 N R0 Y A

(43) Intermationsl Poblication Date
9 March 2006 (09.03.2006)

PCT

110} Internutional Publication Number

2006/025068 Al

(51) Lnternational Petent Classification’:
AGIK 3578, BOLD 1516 _

Q7K 14415,

(11) Intemational Application Namber:
PFCT/IN2H0S5000) 32

() Inkernathbnal Filng Dale: 26 April 2005 (26.042005)

(25) Fllsg Langusge:

(26) Publication Langnuge:

(30) Priority Datm:
10931.814

English

Bnglish

1 Septomber 2004 (01.05.2004)

(71) Applicant (for all designazed Ssates except US): LUPIN .

LIMITED [INANY; 19, CST Roal, Kafim, Saiscruz
(Bwl), Munbui 400 058, Mahsashtn (INL

(72) Inveators; and

(75) Inventord/Applaants (for US onlyr ARORA, Suder
shun, Kumur [US/IN]; Lupin Limied, 159, CST Road,
Kalina, Smntacrw. (Ean), Mumbai 400 098, Mahamshtna
(IN). SRIVASTAVA, Vandlis [ININ]; Lapin Limited,
159, CST Road, Kalim, Santacruz (Hast),-Mumbsi 400
092, Masmashim (IN). WALUNJ, Sameer, Shankar
[IMIN]; Lopin Limited, 159, CST Road, Kalim, San-
tacnz (Bagt), Mmnbai 400 058, Maherashtn (IN).

(M) Agents: SUBRAMANIAM, Barlheran etsl; Sbrams-
nijzn, Nammj & Associstes, 8-555, Grestar Kaiwh-I1,
New Dclhi 110048 (TN)

@1) Delgneted States (unless otherwise indiceied. for every
kind of national protecion avilabler AB, AG, AL, AM,

us *

[.AU. AZ BA, BB, BG.BR,BW, BY,BZ,CA, CH.CN,
, CZ,DE. DK, DM.DZ. EC, BE, EG, BS. M,
j12, GE. Gl. GM, HR, HU, TD, 11, IN, 1S, IP, KE,
KG/KM, K. KR.KZ, LC, LK, LR, LS, LT, LU, LV.MA,
MG, MK, MN. MW, MX, MZ, NA,N], NO. NZ OM,
PG, . PL, IPT, RO, RU, SC, 8D, SE, 5G, SK. SL. SM,
SY, T, TM, TN, TR, TT. TZ, UA, UG US, UZ, VC, VN,
YU.7A, ZM. ZW.

(84) Designated States (unless otherwise indicaiel, for every
kind of regional proieciion available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW, Curasian (AM, AZ BY, KG, KZ MD, RV, TJ,T™M),
Eorupean (AT, BE BG, CH, CY,CZ, DE, DK, BR, ES, FI,
PR,GB, GR, HU, IE, 18, T, LT, LU, MC, NL,ML, PT, RO,
SE,SI, SK.TR), OAPI (BF, B),CF, OG.C1.CM, GA,GN,
GQ.GW, ML, MR, NE, SN, TD, TG)

Dedaration under Rule 4.17;

— as io applicant’s entitiement 10 apply jor andbe gramted a
paied (Rule 4.1 i)

Publinhed:*
~—  withinternational search repon

(48) Date of publication of this corrected version:
20 April 2006

(15) Infermatim aboel Correction:
see FCT Gueette No. 167006 of 20 Apil 2006

Fortwo-leier codes and other abbrevistions, refer o the "Guid-
amx Notsson Codes and Abbreviation™ appearing at the begin-
nirg of each reguar isse of the PCT Gazete.

(54) THk: A PURIFIED ARABINOGALACTAN-PROTEIN (AGP) COMPOSITION

(57) Alsiract: A puified Anbinoplactm-Prowin (AGF) composition isolaed though aselective method from the leaves and/or
siems of Argemone mexicans plant is dessibed. Also described s a purified Arabinogalacun-Prowin (AGP} composiion isolated
fmm the lcaves and/or stens of Argenone mexkana phml, which hass one ar more of the following effects: imm onosuppression,
lymphopuli fention hibiti, cyinkine modulation suchas IL-2 inhiition, PN -yinhibition, or IL- L0 induction, Eerslinocyte pro-
liferation inhikifion, keatolytic actvity and inhibliory ativity in louse Ear Swelling test (MEST)

I S —



10

20

.25

30

WO 2006/025068 PCT/IN2005/000132

A PURIFIED ARABINOGALACTAN-PROTEIN (AGP) COMPOSITION

FIELD OF THE INVENTION

The present invention relates to a purified Arabinogalactan-Protein (AGP)
composition isolated through & selective method from the leaves and/or stems of
Argemune mexicana plant.

The present invenlion also relates to a purified Arabinoguluctan-Protein (AGP)
composition isolated from the leaves and/or stems ot Argemone mexicana plant, which
has one or more of the following effects: immunosuppression, lymphoproliferation
inhibition, cytokine modulation such as IL-2 inhibition,’ IFN-y inhibition, or IL-10
induction; keratinocyte proliferation inhibition, keratolytic activity and inhibitor’

activity in Mouse Ear Swelling test (MEST).

DESCRIPTION OF THE ABBREVIATIONS/NOTATIONS USED HEREIN
Arabinogalactan-Protein : AGP

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 AG™
composition.

Fig. 2: shows the proposed structure of AGP composition.

Fig. 3: shows the effect of AGP composition on IL-10 Induction.

Pig. 4: shows the effect of AGP composition on Percent IL-2 Inhibition.

Pig. 5: shows the effect of AGP composition on Percant IFNy Inhibition.

Fig. 6. shows the eﬁ‘ect of AGP composition on Inhibition of GMCSF,

Fig. 7. shows the effect of AGP composition on Inhibition of human TNFa.

Fig. 8: shows effect of AGP composition on NGF Induced Human Ketatinocyte
Proliferation.

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

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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Fig. 12: shows the effect of AGP Composition on DNFB Induced Mice Ear
Swelling Test in Female C 57/BL 6 Mice.

BACKGROUND OF THE INVENTION

Psoriasis is a skin disorder characterized by inflammatory and abnormal
epidennal keratinocyte hyper-proliferation resulting in hyperplasia, thickening of the
epidermis and the presence of red scale plaques. The chronic skin condition is
recognized for its peculiar clinical symptoms, characterized by circumscribed red
patches covered with white scales that result in itchy, flaky skin Psoriasis is a very
visible disease and frequently affects the face, scalp, trunk and limbs. The lesions in
this chronic disease typically are subject to remission and excerbations.

Although, psoriasis manifests as a skin disorder, while not being bound to any
theory, it is believed to be a disease of impaired or defective cell mediated immunity.
Since the clinical appearance of psoriasis is largely caused by epidenmal changes, the
disease has traditionally been considered one of excessive keratinocyte proliferation

'mdnbnormnldiﬁ'cenﬁaﬁon.Cununevidencesuggestnthnepidﬂmalchmguin

psoriasia 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 antoimmune disease,
where activated T-lymphocytes, producing multiple cytokines canse secondary
epithelial abnormalities. Dysregulated lymphocytes produce cytokines that stimulate
the proliferation of apoptosis-resistant keratinocytes. Psoriatic skin lesions are
characterized by inflammation, with T cells and neutrophils infiltrating both the dermis
and epidermis end excessive scaling related to epidermal hypesproliferation 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,
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. .

In a few types of autoimmune disease (such as rheumatic fever), & 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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Auntoimmune disorders fall into two general types: those that damage many
organs (systemic autoimmune diseases), and those where only & single organ or tissue

is directly damaged by the autoimmune process (localized). Some of the most common
types of autoimmune disorders are summarized in below:

{ Systemic
Diseases
Rheumatoid arthritis (joints; | I'ype 1 Diabetes Mellitus (pancreas islets)
less commonly lung, skin)

Autoimmune | Localized Autoimmune Diseases

Lupus [Systemic Lupus | Hashimoto's thyroiditis, Graves' disease
Erythematosus] (skin, joints, | (thyroid)
kidneys, heart, brain, red

blood cells, other)

Scleroderma (gkin, intestine, | Celiac disease, Crohn's disease, Ulcerative
less commonly hing) colitis (GI tract)

Sjogren's syndrome (salivary | Multiple sclerosis®, Guillain-Barre
glands, tear glands, joints) | syndrome (brain)

Goodpasture's syndrome | Addison's disease (adrenal)

(lungs, kidneys)

Wegener's granulomatosis | Primary  biliary  sclerosis, Sclerosing
(sinuses, ungs, kidneys) cholangitis, Autoimmune hepatitis (liver)

The inflammatory process involves a series of events that can be elicited by

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

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

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

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

The symptoms observed in psoriatic patients include hyperplasia and abnormal

15 comification 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 imnmne system

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

20 that accumnlate in the diseased skin. Indeed, psoriasis is now recognized as the most
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prevalent T cell-mediated inflammatory disease of humans. The symptoms in psoriasis
thus appear to be overly rapid growth of keratinocytes and shedding of scales from the
skin surface. Within psoriatic lesions, the keratinocyte cell cycle time is reduced
approximately 8 fold (36 vs. 311 hours in normal skin) and the number of dividing cell
is doubled, resulting in a hyperplastic epidermis. Drug therapy is directed at slowing
down this process.

It was found that PUVA therapy depleted lymphocytes in concert with disease
improvements. These data are consistent with a role for T cells in pathogenesis.
Cyclosporine, 8 known immunosuppressant was found to have dramstic effects on
disease activity. Since cyclosporine has & major inhihitary effect on T cell activation,
arguments began to be made that psoriasis was fundamentally an inflamriatory disease.

T-lymphocytes must infiltrate the dermis and then adhere to keratinocytes to
produce psoriatic plaque. Hence moleculer regulating T cell adhesion and trafficking
become tenable therapeutic targets and its role in pathophysiology is of considerable
importance. Intravascular adhesion events can be inhibited by blocking chemokine
triggering or blocking integrin binding (LFA-1 to ICAM-1). Integrin blockade or
reduction of its surface expression could be an important event for lymphocytes
trafficking which aid in anti-psoriatic therapy.

Immmnosuppression, lymphoproliferation inhibition, cytokine modulation such
as IL-2 inhibition, IFN-y inhibition, or IL-10 induction; keratinocyte proliferstion
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
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 serinus condition, for which a mumber of
systemic therapeutic modalities are available. Specific systemic therapies include UVB,
PUVA, methotrexate, vitamin A derivatives (acitretin) and immmno-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.

P
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The topical use of corticosteroids reducea the symptoms of psoriasis. However
their administration for a long period of time, which is necessary in such treatment
canses tachyphylaxis so tbat either the dose has to be increased or stronger drugs have
to be used leading to atrophy and achromasia or loss of pigmentation of peripheral
pormal gkin, when it is topically applied on psoriatic lesion [British National
Formulary (BNF), March 2001, No. 41].

Use of phototherapy (irradiation with uitraviolet radiation) or
photochemotherapy, which consists of external or internal administration of psoralens
and application of long wave ultraviolet rays to the affected part, is associated with
disadvantages like the possibility of accelerated aging or pigmentation of the skin and
of inducing carcinogenesis [British National Formulary (BNF), March 2001, No. 41].

External use of coal 'tar, even though is associated with fewer side effects when
compared with steroids, is, however, messy and;the drawbacks include strong odour,
staining of skin etc. Occagionally it may cause stimulant dermatitis.

Methotrexate, even though it is a drug of choice for treating psoriatic
conditions, needs to be ciosely monitored because it can cause liver damage and/or
decrease the production of oxygen carrying red blood cells, infection-fighting white
blood cells and clot-enhancing platelets. The longterm use of psoralens and
methotrexate significantly increase the risk of squamous cel! carcinoma in patients with
psoriasis [Stem R_ S., and Laird N., Cancer, 1994, T3, 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
8 longer period of time and hence it is contraindicated in case of pregnancy [Stern R
S., and Laird N., Cancer, 1994, 73, 2759].

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 2 decrease in white blood cells
and platelets.

Calcipotriol, a synthetic vitamin D3 analogue has become one of the widely
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.EM., BMJ, 2000, 320, 963].
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X

Current biotechnology approaches to psoriasis treatment relate to a direct 40

pharmaceutical-mediated attack, either on cell proliferation or on the immune
component of the disease. Immunosuppressive immunobiologicals such as
Clenoliximsb, MEDI-507, ICM3, IDEC-114, SMART Anti-CD3, Zenapax, Amavive,
Hul 134, Xanelim, HuMaxCD4, IC747, IDEC-114 IDEC-131, Nuvion, DAB389IL-2,
ONTAK and Etamnercept, known to block immune responses at various stages are
currently under different phases of clinical trials.

None of the abovementioned treatments are, however, universaily safe and
effective, ‘The magnitude of the impact of psoriasis is similar to that of other diseases
like depression, hypertension and congestive heart failure. The cost of treating the
disease averages 800 USD per patient per year in the United States, and the disease can
cause sgignificant loss in productivity [Feldman S.R., American Academy of
Dermatology, August 2000].

Further, the disesse owing to its sporadic course, givesvaliable.responseto
treatments, which may also have adverse effects. Hence, it is » difficult disease to cure.
The devastating nature of psoriasis is emphasized by the extent of the side effects that
disease sufferers araivil]ingtoenduretoaﬁainaremisniontdadimthattbeyknow
will recur sooner or later.

In addition, apart from the clinical manifestations and inconvenience, the
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 ail 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
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.

U.S. Patent Publication No. 2003/0194456 Al discloses useful ir 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, Argemons
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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disorders. The extract, which can be an aqueocus, ethanolic or aqueous-ethanolic extract,
apart from exhibiting useful immunological and pharmacological activities provides
significant reduction in the rate of Psoriasis Area and Severity Index (PASI) score with
better tolerability within the range of normal permissible limits. In proof of concept
studics conducied on patients having chronic plaque type psoriasis, a composition
comprising the abovementioned extract when administered orally was found to result in
reduction of the PASI score from 6.33 :t 2.84 to 0.90 £ 1.27, with a disease free state
observed in some patients after 8 weeks of treatment.

U.S. Patent Publication No. 2003/0194456 A1 further reports the acute toxicity
(LDs) of the extract obtained from the leaves and/or stems of the plant, Argemone
mexicana, as evaluated in mice and rats through oral and iv. routes of administration
to be >1000mg/kg body weight of the animal with 50% mortality.

It might be mentioned herein that the Argemone mexicana plant is composed of
various compounds, which include inter alia:

i) Alkaloids sach as protopine, protopine nitrate, berberine, berberine
mitrate, cryptopine, alloceyptopine, coptisine, sanguinarine, dihydrosanguinarine,
norsanguinarine, 6-acetonyl dihydrosanguinarine, dihydrochelerythrine, chelerythrine,
nopchelerythrine, 6-acetonyl dihydrochelerythrine, (-) cheilanthifolin, (-)-B-scoulerine
methohydroxide, (-)-a- stylopine (-)-a and . B- stylopine methohydroxides, (-)-
cheilanthifolin, 6-acetanyl dihydrosanguinarine, (-)-a-tetrahydropalmatine
methohydroxide, reticuline, thalifoline, mwuramine, argemonine, norargeminine,
argemexicaine A, argemexicaine B, N-demethyloxysanguinarine; (+)-1,2,3,4-
tetrahydro-12-hydroxymethyl-3 4-dimethoxyphenylmethyl)-6,7-methylenedioxy-
isoquinoline, helleritrine, and oxyhydrastinine;

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

i)  Fatty acids, such as palmitic, stearic, arachidic, oleic, liuolsic, lauric,
behenic, lignoceric, hexadecenoic, ricinoleic, 11-oxo-triacontanoic and 11-hydroxy
triscoatanoic;

iv)  Amino acids, such as histidine, lysine, ghitamic acid, glycine, alanine,
leucine, valine, pheny! alanine, tyrosine, threonine, arginine, serine, asparagine,

%
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cysteine, methionine, tryptophan, hydroxyproline, proline, L-glutamine,
hydroxyproline, B-alanine, and aspartic acid;

v) Carbohydrates, such as glucose and fructose and glycosides;

vi) Organic acids, such as succinic, citric, tartaric, maleic, and malic; and

(vii) Other compounds like ceryl alcohol, - sitosterol, potassium nitrate,
calcium phosphate and calcium sulphate.

It has been found that the exwract obtained from the leaves and/or stem of
Argemone mexicana plant using the process for extraction e.g., maceration and
percolution, using water, ethanol and mixturcs thereof disclosed in U.S. Patent
Application Publication No. 2003/0194456 Al contains substantially all of the above-
mentioned compounds. In other words, the extract is composed of all the compounds
present in the parts of the plant used for extraction i. e., it is composed of a mixture of
alkaloida, flavonoids, fatty acids, organic acids, ainino acids, sugars and salts.

The extracts, thms obtained as per the process described in US Patent
Application Publication No. 2003/0194456 Al were found to exhibit in vitro and in
vivo immunological and pharmacological activities e.g, immunosuppression,
lymphoproliferation inhibition, cytokine modulation such as JL-2 inhibition, IFNy
inhibition, and IL-10 induction; keratinocyte proliferation inhibition, keratolytic
activity, endothelial cell proliferation inhibition, inhibition of cell adhesion molecule
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 Al teaches
that the abovementioned extracts of the leaves and/or stem of Argemone mexicana plant
could be fractionated using atcoholic solvents such as n-butanol and methano] and the
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
chromatography, precipitation and drying of exiracts and provides fractions containing
substantially different classes of compounds as major componeats.

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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to the aqueous extract of the leaves and/or stem of Argemone mexicana plant,
separation of the p-butanol layer from the aqueous phase, followed by washing of the
p-butanol layer with water and evaporation of the solvent under reduced pressure to
give the p-butanol-soluble fimction as a viscous mass. ‘L'he aquevus luyer, was mixed
with methanol, wherein precipitation of a solid mass was effected. The solid mass was
separated, and the mass dissolved in water and lyophilized to give the methanol-
insoluble fraction. The filtrate obtainsd after separation uf ilw methanol-insoluble
precipitate from the methanol-water mixture on evaporation gave the methanol-soluble
fraction as a solid mass. -

Typically, Argemone mexicana plant yielded about 3-4.5% of p-butanol-
soluble fraction; 46-54% of methanol-soluble fraction, having a total base number
between 290-340; and 24-30% of methanol-insoluble fraction, having a total base
mmber between 350-380. As used herein base number is the quastity of acid that is
required to neutralize all basic constituents present in 1 g of sample.

As mentioned hereinbefore, the three fractions differ substantially in the
constitution of compounds contained therein. The g-butanol-soiuble fraction was found
to contain alkaloids, flavonoids and other low molecular weight compounds; the
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
salta,

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
other principles present in the plant.

One such principle, commonly f;;und 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
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
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[Anderson, R.L., Clarke, A.E., Jermyn, M.A., Knox, R.B. and Stone, B.A., Australian
J. Plam Physiol., 1977, 4, 143-158), Phaseolus vulgaris [Hawes, G. B., Adams, G.A.,
Phytochemistry, 1972, 11, 1461-1465] and Acacia arabica [Classen, B., Witthohn,
K., and Blaschek, W., Carbolyydrate Research, , 2000, 327, 197-501].

AGPs possess adhesive and water holding properties and respond to wounds
and infections in plants. These determine cellular identity and specific interactions.
They aiso play a role in cell and tissue differentiation as well as in controlling somatic
embryogenesis. They are also valued for various biological activities [WO 01/00682
Al, 2001]. There are two types of AGPs, viz. AGP I and AGP II. The latter i. e. AGP
II contain a galactose core and are highly branched, contain usually less than 10%
proteins and possess side chains highly substituted by arabinofuranosyl residues and
sometimes other sugars like rhamnose, glucose, mannose etc. Presence of uronic acids
and substituted derivatives are also reported.

As mentioned hereinbefore, even though, chemical investigations on all parts of
Argemone mexicana have been conducted, however, no study has been directed
towards isolation, characterization and understanding of the bxolognw.l 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
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 usefill
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-
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
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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Another aspect of the present invention is to provide an eanti-psoriatic
compogition and treatment for psoriasis, obtained from the leaves and/or stems of
Argemone mexicana plant, which not only is highly safe, effective and well-{olerated
but moreover, overcomes the shortcomings and limitations of the current therapentic
regimen.

Another aspect of the present invention is to provide a purified
Arabinogalactan-Protein (AGF) composition isolated through a selective method from
the leaves and/or stems of Argemone mexicana plant which exhibits usefial
immunological and pbarmacological properties such as one or more of
immunosuppression, lymphoproliferation inhibition, cytokine modulation such as IL-2
inhibition, IFN-y inhibition, or 1L-10 induction;, keratinocyte proliferation inhibition,
keratolytic activity and MEST inhibition.

Yet another further aspect of the present invention is to provide a purified
Ambinogalactan-Protein (AGP) compoasition isolated through a selective method from
the leaves and/or stems of Argemone mexicana plant for treatment or prophylaxis of
one or more of disorders such as dermatitis; scleroderma; eczema; inflammatory
disorders and other autoimmune diseases like psoriatic arthritis, rheumatoid arthritis,
Crohn’s disease, multiple sclerosis, irritable bowel disease, ankylosing spondilitis,
systemic Jupus erythrometosus and Sjogren’s syndrome; and/or allergies like asthma
and chronic obstructive pulmonary disease.

Yet another aspect of the present inveation 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
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. '

As used herein the phrase “purified Arabinogalactan-Protein (AGP)
composition” means a composition consisting esgentially 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

11
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invention. The purified AGP composition i8 distinguished from a pharmaceutical
composition comprising AGP composition because the purified AGP composition does
not include any pharmaceurtically acceptable excipients.

In our U.S. Patent Application Publication No. 2003/0194456 Al a process was
disclosed for obtaining an extract from the leaves and/or stems of the Argemone
mexicana plant and fractionation of the extract with p- butanol and methanol to give the
respective 0- butanol-soluble, methanol- solubie and methanol- insoluble fractions.

The method for preparation of the various fractions of the stem and/or leaves of
the Argemone mexicana plant as disclosed in US Patent Application Publication No.
2003/0194456 Al comprises the steps of:

i) preparation of an extract of the stem and/or ieaves of
the Argemone mexicana plant, through a mumber of extraction procedures, however,
preferably through a multi-step, succeasive maceration and percolation using solvents
such as water, ethanol or mixtures thereof at room temperature to obtain the
comresponding extracts, which are constituted of alkaloids, flavonoids, amino acids,
arganic acids, sugars and salts. These extracts could be used as such or were subjected
to lyophilization to give & lyophilized mass, both of which were used for fractionation;

i) partitioning of the extract as obtained or a solution of the lyophilized
mass in water as obtained in step i) with p-butanol, and separation of the n-butanol
layer from the aqueous phase, followed by washing of g-butanol layer with water and
evaporation of the solvent under reduced pressure to give a viscous mass of the p-
butanol-soluble fraction, which is constituted primarily of alkaloids, flavanoids and
other low molecular weight compounds;

iif) mixing and agitation of the aqueous layer from step ii) with
app-roximately 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 filirate Le. aqueous methanolic solution from step
iif) 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

12
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of sugars, organic acids and salts, however, these constituents were not characterized at
that time.

Prescit investigations revesl that the methanol-insoluble fiactivn ublained as
per the mcthod disclosed in US Patent Application Publication No. 2003/0194456 Al is
constituted of approximately 3% by weight of AGPs, (with respect to the aqueous
extract), the remaining constituents being organic acids, amino acids and inorganic
»aiis 1. ©. the methanol-insoluble fraction obtained according to the method disclosed
in U.S. Patent Application Publication No. 2003/0194456 Al is constituted of AGPs in
mixture with other components. The methanol-insoluble fraction containg AGPs, albeit
in low concentration and in a highly impure form.

The present inventors have found that AGPs can be isolated in a purified form
in a yield of approximately 0.06% yield with respect to the stems and/or leaves of
Argemons inexicana or approximately 1% with respect to the lyophilized aqueous
extract prepared therefrom through a highly selective method and that the isolated
AGPs exhibit vastly superior anti-psoriatic activity over the ones obtained through the
method disclosed in US Patant 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
mexicana plant with 1 to 10 wt part of water, a C,-C; 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 aqueocus solution of the completely concentrated
extract or lypholized extract obtained in step a) by subjecting the partially concentrated
extract or the aqueous solution of the concentrated exiract to ion exchange
chromatography to obtain a neutral aqueous extract;

c) fractionation of the neutral aqueous extract obtained in step b) with n-
butanol to give a g-butanol-soluble fraction; '

d) mixing and agitation of the aqueous washes from step c) with methanol
or ethanol and isolation of the precipitated solids to obtein the methanol or ethanol-
insoluble fraction; and

13
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e) subjecting the methanol or ethanol-insolible fraction obtained in step d)
to gel chromatography and size exclusiun chromatography in succession to obtain
purified Arabinogalactan-Protein (AGP).

The selective method for isolation of the purified AGP is summarized in Fig. 1.

For extraction, leaves, stems or both of the Argemone mexicana plant can be
used. Preferably fresh leaves, stems or both are used, and these are ground to a coarse
or five puste prior o extraction.

In an embodiment of the invention , one wt part of the fresh ground leaves
and/or stems of Argemone mexicana are extracted with 1 to 10 wt parts of water, C,;.
3 alcohol, or a mixture thereof 2 to 4 times and the combined extracts percolated for
2 to 20 hours at a temperature of between 20EC to 45EC.

In another embodiment, one wt part of the fresh ground leaves and/or stems of
Argemone mexicana are extracted with 1 to 3 wt parts of water, C,; alcohol, or a
mixture thereof 2 to 4 times and the combined extracts percolated for 2 to 16 hours at a
temperature of between 20EC to 45EC.

In another embodiment, one wt part of the fresh ground leaves and/or stems of
Argemone mexicana are extracted with 1 to 1.5 wt part of water, a C;3 alcohol, ora
mixture of water and the C,s alcohol thereof, 2 to 4 times and the combined extracts
percolated for 16 hours at room temperature,

The C;-C; alcohol is selected from methanol, ethanol, 1-propano] 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 ar can be lyophilized.

When the extrwtispaﬂyconoenh'aleditis 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 lyophifized, 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. '

In a preferred embodiment the Jyopbilized aquecus 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 lyophiliz.ed obtained on complete concentration of the original
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extract i3 then subjected to sequential ion exchange chromatography over a cation
exchange resin followed by chromatography over an anion exchange resin or in
another embodiment ion exchange chromatography over an anion exchange resin
followed by chromatography over a cation exchange resin to afford a neutral ‘aqueous

The cation and anion exchange resins are employed in proportions of 1 part to
Z3 paits by WL Lo the volume of the extract used.

Suitable cation exchaoge resins that can be employed include sulphonated
polystyrene strong-acid cation exchangers and carboxylic acid-type weak acid cation
exchangers. Suitable cation exchange resins include but are not limited to commercially
available and commonly used sulphonated polystyrene strong-acid cation exchangers
like AG S50W (Bio-Rad, USA), Amberlite IR-20 (Rohm and Haas, USA), Dowex 50W
(Dow Chemical Co., USA), Duolite 225 (Dia-Prosim Litd), Permutit RS (Permutit AG,
Germany), and Permmtite C50D (Philips and Pain-Vermorel, France); and carboxylic
acid-type weak acid cation exchangers like Amberlite IRC-50 (Rohm and Haas, USA),
Bio-Rex 70 (Bio-Rad, USA), Chelax 100 (Bio-Rad, USA), Duolite 436 (Dia-Prosim
Ltd), Pernmitit C (Permmtit AG, Germany), and Permutit H and H-70 (Permutit Co.,
USA).

Suitable anion exchange resins that can be employed include aliphatic amine-
type weak base anion exchangers and strong base anion exchangers. The amion
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 (Pemwtit AG, Germany), Permutit A 240A (Philips and Pain-Vermorel, France);
and strong base anion exchangers like AG 2x8 (Bio-Rad, USA), Amberlite IRA-400
(Robm and Haas, USA), Dowex 2x8 (Dow Chemical Co., USA), Duolite 113 (Dia-
Prosim Ltd), Permutit ESB (Permutit AG, Germany), and Permutite 330D (Philips and
pain-Vermorel, France).

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

fractionation with p-butanol
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Typically, the abovementioned lyophilized mass of the neutral extract is /\’0

partitioned in a mixture of water and p-butanol per 1 part of the lyophilized mass. The
solution is auw to stand and the n-butano] layer separated from the aqneona phase.
The step is repeated 2 to 4 times and the combined aqueous layers are used for further
fractionation with methanol or ethanol.

In an example of the invention 1 part by volume of the solution of neutral
aqueous fraction obtained after passing through cation (Amberlitc IR 120) and anion
(Amberlite IRA 400) exchange regins is- added to about' 10 parts by volume of n-
butanol. The phases are mixed, allowed to stand and the p-butanol layer separated from
the aqueous phase. The step is repeated 2 to 4 times and the combined aqueous layers
are used for further fractionation with methanol or ethanol.

The combined agqueous phase obtairied in the above-mentioned step is mixed
with methano! or ethanol and agitated to precipitate out the methanol/ethanol-insoluble
fraction. Typically, methanol or ethanol is employed in proportions of 1 to 20 times
volume per 1 volume of the aqueous exiract.

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
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
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
Commerciaily available Sephracyl S-100, S-200 HR and S-300 HR can be used, the
preferred one being S-200 HR. The Sephracyi 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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In an embodiment, the crude AGP (100mg) is dissolved in water and loaded on
sephacryl 5-200 (25ml). The column is eluted at a rate of 0.5Sml/minute and fifty
fractions were collected. All fractions were mopitored by HPLC-ELSD. Fractions 10 to
20 were combined on the basis of HPLC to yield AGP-HM and fractions 25 to 35 were
also combined to yield AGP-LM, the components of AGP composition having an
average molecular weight range between 10 KD to 150 KD.

Following size exclusion chromatography, the purificd AGP of the present
invention can be isolated from the aqueous solution through employment of
conventional techniques such as evaporation, lyophilization, spray drying, freeze drying
etec,

The purified AGP,.thus obtained is found to show an average molecular weight
range between 10 KD to 150KD. It is found to exhibit one or more of the following
effects: immunosuppression, lymphoproliferatio inhibition, cytokine modulation such
as IL-2 inhibition, IFN-y inhibition, IL-10 induction, keratinocyte proliferation
inhibition, keratolytic activity and MEST inhibition. These are known to be involved in
inflammatory disorders, sutoimmupe diseases and aliergies, These are also kmown to be
involved in anti-psoriatic activity, dermatitis, scleroderma, and scaly itchy
patches. Inflammatory disorders and autoimmune diseases inchide psoriatic arthritis,
rheumatoid arthrtis, Crobn’s disease, multiple sclerosis, irritable bowel disease,
ankylosing spondilitis, systemic hipus erythrometosus , Sjogren’s syndrome. Types of
psoriasis include plaque psoriasis, guttate psoriasis, pustular psoriasis and psoriasis of
the nails. Allergies include agthma and chronic obstructive pulmonary disease. IL-10
induction is also useful in other chronic, recurrent and other skin ailments where
cutaneous lymphocyte antigen or cutanecus leukocyte antigen is involved.

The purified Arabinogalactan-Protein (AGP) composition exhibits exvellent
antipsoriatic activity-in vifro 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 comstituted of
several fractions of differing molecular weights. Such fractions have average molecular
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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understood that the aforementioned AGP is formed through a biogenetic pathway,
wherein the carbohydrates/monosaccharides are constantly seeking a protein for
covalent bond formation, leading ultimately to low molecular weight (AGP-LMs) and
high molecular weight (AGP-HMs) AGPs. Such a covalent bond formation is
constantly propagated and whether in one particular method one ends up with an AGP-
LM of average molecular weight }ess than 10 XD or an AGP-HM of average molecular
weight greater than 150 KD would depend on several factors, which are to pame a few

the nature of the parts of the plant used i.e. whether fresh leaves or stems of the-

Argemone mexicana plant has been used for extraction, the harvesting conditions of the
leaves i.e. whether harvested in the rainy season etc. Hence, it is possible that a
purified AGP composition baving an avérage molecular weight outaide the range of 10
KD to 150 KD could be obtained employing the method of the present: invention
depending on the abovementioned factors. In view of the above, AGP composition
with an average molecular weight outside the range of 10KD to 150KD would still be
within the scope of the invention. Examples of such AGP compositions are those with a
lower limit of an average molecular weight of XKD 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
the AGP are Arabinose, Rhamnose, Methylated Uromic acid, Mannose, Galactose,
Glucose and other unidentified sugars, which are linked to a protein compouent
consisting of varions amino acids, which are identified as Asparagine, Glutamine,
Hydroxyproline, Serine, Glycine, Histidine, Arginine, Threonine, Alanine, Proline,
Tyrosine, Valine, Methionine, Isoleucine, Leucine, Lysine, lenyln.lamne etc., as
would be evident from Tables-I and 1T 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 gimilarity 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
components are comparable'and do not show much variation. That is to say, a purified
AGP-IM having a molecular weight of 10 KD exhibits one or more of
immunosuppression; lymphoproliferation inhibition; cytokme modulation such as IL-2
inhibition, IFN-y inhibition, and IL-10 induction; keratinocyte proliferation inhibition,
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keratolytic activity, MEST inhibition and most importantly anti-psoriasis activity which
is comparable to those exhibited by a purified AGP-HM having a molecular weight of
150 KD.

The AGP composition of this invention is composed of AGPs (both AGP-HM
and AGP-LM) which is substantially free of other components present in the extract
of the plant, which are a mixture of alkaloids, flavonoids, organic acids, amino acids,
sugars, polysaccharides, proteins, proteogiycans (exciuding AGP) and salis. As used
herein the term "substantially fres” is intended to cover AGP compositions containing
from sbout 0.0001% by weight to about 10% by weight of other components of the
extract of the plant.

The g-Butanol fraction contains a mixture of alkaloids (such as protopine,
protopine nitrate, berberine, berberine nitrate, cryptopine, allocryptopine, coptisine,
sanguinarine, dihydrosanguinarine, norsanguinerine, 6-acetonyl dihydrosanguinarine,
dihydrochelerythrine, chelerythrine, norchelerythrine, 6-acetonyl dihydrochelerythrine,
() cheilanthifolin, (-)-f-scoulerine methohydrowide, (-)-a- stylopine methohydroxide,
6-acetonyl dihydrosanguinarine, (-)-a-tetrahydropalmatine methohydroxide, reticuline,
thalifoline, muramine, argemonine, norargeminine, helleritrine, and oxyhydrastinine) ,
flavonoids (guch as isorhmanetin, isorhamnetin-3-glucoside and isorhamnetin-3,7-
diglucoside) and other low molecular weight compounds;

The Methanol-soluble fraction containa 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,
citric, tartaric and malic), moﬁoswchnides, polysaccharides, proteoglycaas (including
AGP) and galts.

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
to be an excelleat inducer for IL-10 in ConA activated human PBMCs. It produced
about 371% inductiqn at a concentration of 200 pg/mi, which is vastly superior to a
value of about 171% exhibited by the methanol-insoluble fraction obtained through the
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method disclosed in US Patent Application Publication No. 2003/0194456 Al at the
same concentration of 200 pg/ml.

More particularly, the isolated AGP composition is remarkable in that it exhibits
IL-10 induction equal to or greater than that exhibited by the methanol-insohible
fraction obtained through the method disclosed in US Patent Application Publication
No. 2003/0194456 A1 even at a very low concentration of 0.2 to 2.0 pg/ml.

A comparison of the effect of conceniration of the AGP uf ilic present invention
on IL-10 Induction by ConA: Induced Human PBMCs with that of the Methanol-
Insoluble Fraction Prepared by the Method Described in US Patent Application No.
2003/0194456 A1 is summarized in Table-IA
TABLE 1A

Comparison of the Effect of the AGP Composition of the Present Invention on IL-10
Induction by ConA Induced Human PBMCs with that of the Methanol-Insoluble
Fraction Prepared by .the Method Described in U.S. Patent Application No.
2003/0194456 A 1.

PCT/IN2005/000132 “%@L\

Sr. | Concentration of the | Average | Concentration of the | Average Percent
No. | AGP Composition 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 Al 2003/0194456 Al

01 |200.00 371.40 200.00 171.10

02 20.00 303.80 20.00 162.10

03 2,00 237.30 2.00 98.30

04 0.20 137.20 0.20 24.60

05 |]0.02 114.30 0.02 -4.00

06 0.002 106.00 | 0.002 -5.00

07 0.0002 102.60 0.0002
*Thnvaluesaredeptctedmpercentmmseﬁnmbualmthrefamncem
control.

** The Average % Induction exhibited by the methanol-insoluble fraction
obtained through the method disclosed in US Patent Application No.
2003/0194456 A1l was 171% at a concentration of 200 pg/ml.

Such vastly potent activity exhibited by the AGP obtained by the method
described hereinbefore emables 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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2003/0194456 Al thereby providing a cost-effective, efficient and well-tolerated
treatment for psoriasis and other disorders.

The present invention provides pharmaceutical compositions that comprise an
effective amount of the purified Arabinogalactap-Protein (AGP) composition, having
an sverage molecular weight range between 10 KD to 150 KD, isolated from the
leaves and/or stems of Argemone mexicana plant by the selective method enumerated
hereinshove, in admixture with pharmaceutically acceptable excipients. The
compositions of this invention are safe, effective and well-tolerated.

Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are contained in an amount effective to
achieve its desired purpose. The term an effective amount means that amount of AGP
composition that will elicit the biological or medical 1esponse of a tissue, cell, system,
animal, non-human mammal, or luman mammal that is being sought. This is intended
torcfermnimaﬁomwhm'ethaamaybeudoﬁng,intmupﬁn&muﬁngdrmpping
of the progression of the discases and/ar conditions described herein, but does not
necessarily indicate a total elimination of dll disease and condition symptoms, but does
include prophylactic treatment of diseases and/or conditions.,

The AGP composition of the present invention can be formulated into a suitable

dosage form in admixture with one or more pharmaceutically acceptable excipients
such as carriers, diluents, fillers and the like. Suitable dosage forms are forms
suitable for oral administration or topical application. Nox-limiting examples of such
dosage forms are liquids, dry powder or powdered concentrate, capsule, tablet, pellet,
gramiles, gels, ointments, creams, emulsions, suspensions, dispersions, lotions, pills
and the like.

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
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 divi<_ied dose.
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However, the exact formulation, route of administration and dosage can be
chosen by the patient or health care professional in view of the patient’s condition and
whether the patient is presently afflicted with the disease or condition or whether the
trestment is prophylatic. A prophylatic dosage can be administered to & patient who is
at risk for developing n disease or condition. The risk factors include but are not limited
to genetic and environmental risk factors. It is preferred to administer the
pbarmaceutical composition at a dose that will produce the desired result without
causing undue side effects. As used herein, the term “patient” means animal, non-
hman mammal, or uman mammal. )

Suitable dosage forms - for oral administration and topscal application
comprising the AGP composition of the present invention in edmixture with
pharmaceutically acceptable carriers can be prepared.

Suitable forms of oral administration include tablets, capsules, powdered
concentrate, syrups, elixirs or suspensions. Suiteble forms of topical application include
ointments, creams, lotions, oils or transdermal drug delivery systems.

Suitable pharmaceutically acceptable excipients include sugars such as lactose,
sucrose, mannitol, sorbitol and xylitol; Starches such as comn starch, tapioca starch and
potato starch; cellulose and its derivatives such as sodium carboxymethyl cellulose,
ethyl cellulose and methyl cellulose; Calcium phosphates such as dicalcium phosphate
and tricalcium phosphate; Sodimm silphate; Calcium sulphate; Polyvinylpyrrolidone;
Polyvinyl alcohol; Stearic acid; Vegetable oils such as peamit oil, cottonsesd oil,
sesame oil, olive oil and comn 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,
Antioxidants, Lubricants, Flavouring agents etc.

The compositions of thig invention are prepared according to comventional
techniques known in the art.

The compositions are pharmaceutically acceptable meaning that they are
suitable for use with bumans and/or animals. )

The AGP compositions and pharmsaceutical compositions of this invention are
useful in the treatment and/or prophylaxis of the discases and conditions described
herein.

22
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The AGP composition of this invention or a pharmaceutical composition
compriging AGP composition of this invention can be used in the treatment and/or
prophylaxis of psoriasis skin ailments such as psoriasis including plaque psoriasis,
guttate psoriasis, pustular psoriasis and psoriasis of the nails comprising administration
to a mammal in need of such treatment or 8 mammal at risk for psoriasia skin ailments

 an effective amount of the AGP composition or s pharmaceutical composition

comprising a therapeutically effective amount of the purified Arabinogalactan-Protein
(AGP) composition.

The AGP composition or a pharmaceutical composition comprising the AGP
composition can be used in the treatment or prophylaxis of inflammatory disorders;
sutoimmune diseases like psoriatic arthritis, rheumatoid arthritis, Crohn’s disease,
multiple sclerosis, irritable bowel disease, ankylosing spondilitis, systemic lupus
erythromstosus and Sjogren’s syndrome; allergies like asthma and chronic obstructive
pulmonary disease. The treatment or prophylaxis comprises administration to a
mammal in need of such treatment or 2 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
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
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 compositians was found to
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
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3

composition were identified as asparagine, glitamine, hydroxyproline, serine, glycine, /Lg

histidine, arginine, threonine, alanine, proline, tyrosine, valine, methionine, isoleucine,
leucine, lysine and phenylalanine, by amino acid analyzer using standards.

Identification of Glycosyl and Amino Acid Content of the AGP Composition by
Hydrolysis and TLC 20 mg of neutral fraction obtained after size exclusion
chromatography was taken and hydrolyzed with 2M trifluoro acetic acid (TFA, 200
uD) in a ciosed vial. The vial was heated at 100°C for 1 hr, concentrated and
lyophilized. A Thin Layer Chromatography (TLC) of the mixture was run with
standard sugar and amino acid samples, The results observed showed the presence of
monosuccharides such as arabinose, galaclose, glucoss, rhamnose and mannose. Amino
acids such as valine, phenylalanine, serine, GABA, isoleucine and histidine were also
observed.

Identification of Glycosyl Content of the AGP Composition

Glycosyl composition analysis was performed by combined gas
chromatography/mass spectrometry (GC/MS) of the per-O-trimethylsilyl (TMS)
derivatives of the monosaccharide methyl glycosides produced from the AGP-HM a
and AGP-LLM by acidic methanolysis.

Metbyl glycosides were first prepared from dry sample of AGPs by
methanolysis in 1 M HCl 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 camried out as previonsly described
by York, W. S, Darvill, A. G., McNeil, M., Stevenson, T. T., and Albersheim, P.,
Methods Erzymol., 1985, 230, 1-15 and Methods Enzymol., 1985, 118, 3~40.

GC/MS analysis of the TMS methy] 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).

Table I summarizes the glycosyl components of AGP composition.
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Table I

Glycosyl components of AGP composition

Components AGP Composition
(Mole %)

Arabinose (Ara) 34.00

Rhamnose (Rha) 3.40

Methylated uronic acid (MUA) 5.00

Mannose (Man) 220

Galactose (Gal) 48.90

Glucose (Gic) Not Detected

Unidentified sugars | 6.50

Determination of Glycosyl Linkage of AGP Composition

NaOH method: For glycosyl linkage analysis, a sample of AGP composition was
permethylated, depolymerized, reduced, and acetylated; and the resultant partially
methylated elditol 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].

Initially, an aliquot of the sample was permethylated [by the method of Ciukam
end Kerek, Carbohydr. Res., 1984, 131, 209-217] including treatment with sodjum
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
tube at 121°C), reduced with NaBD,, and acetylated using acetic anhydride/pyridine.
The resulting PMAAS were analyzed on & 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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Table-Il summarizes the glycosyl linkages with percentages. % 6
Table I
Glycosl Linkage of AGP Composition
Glycosyl Residue Percentage Present in the
AGP Composition
terminal rhamnopyranosyl residue (t-Rha p) 3.00
terminal arabinofuranosy! residue (t-Ara /) 22.00
terminal arabinopyranosyl residue (t-Ara p) 1.00
Mixture
3-rthamnopyranosyl residue (3-Rha p) 1.00
4-rhamnopyranosyl residue (4-Rha p)
terminal glocopyranosyl residue (t-Glcp) . 3.00
terminal galactopyranosyl residue (t-Gal p) 5.00
5-linked arabinofuranosyl residue (5-Ara /) 5.00
2-linked mannopyranosy! residue (2-Man p) Trace
2-linked glucopyranosyl residue (2-Glc p) Trace
3-linked galactopyranosyl residue (3-Gal p) 16.00
4-linked galactopyranosyl residue (4-Gal 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
aquecus 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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Tosoh Corporation (TSK-GEL PW Type) consisting of hydrophilic polymer based semi
rigid gel. The exclusion limit for polysaccharides (Dextran) is from 1,000 to 7,000,00
molecular weight. These columns were designed for analytical and preparative
separation of synthesized water soluble polymers, oligomers and biological substances
such as nolysaccharides, micleic acids, proteins, peptides, etc. The pullulan kit consists
of polysaccharide samples of different molecular weight for column calibration.

A GPC method has been developed using varying analytical conditions such as
different porosity columna, concentration & nature of mobile phase, flow rate, detector
sensitivity etc. The optinmm separation with polysaccharide sample is obtained by
using 0.2 M sodium nitrate solution and the following were suitable analytical
conditions for the characterization of polysaccharide based drug molecule.

The molecular weight of AGP composition was determined by comparison of
the elution time using size exclusion chromatography. Based on the comparison the
average molecular weight range of AGP composition was found to be between 10KD
to 150 KD.

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.

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 Nujo! 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.

h)  'HNuclear Magnetic Spectrum of the AGP Composition

'H NMR spectrum of the AGP of the present invention was recorded in DO 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 commesponding to
the B-D-Gal-p residues (§ 4.22-4.47) and a-L-Araf residues (5 5.17-5.33) were
detected. There were mumerous signals from 8 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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to particular residues 2D homo- and heteromiclear experiments were performed.
Assignment of the different linkage types to each of the spin systems identified in the
2D spectra was supported both by the linkage data in Table II and by comparison with
the NMR data reported in literature for other AGPs.

Anomeric protons : The anomeric protons observed at 8 5.33 and § 5.17 were
asgigned to terminal and 5-linked o-L-Ara fresidues, respectively. Signal at § 5.17 was
also assigned to terminal o-L-Rha p and & 5.10 to 4-linked a-L-Rba p. Similarly, the
signal at § 4.61 was assigned to 3-linked ot-L-Rba p. The signal at § 4.56 was assigned
to 6-linked B-D-Gl p. Signal at 5 4.61 was assigned to 3-linked B-D-Gal p and the
signals at & 4.56 and 4.57 were assigned to terminal B-D-Gal p and 3-, 6-linked B-D-
Gal p.

H-2 profons : Signals at 5 4.31 and 4.22 were assigned to H-2 of terminal and 5-
linked a-L-Ara f residue, respectively. Further, signal at § 3.45 was assigned to
terminal B-D-Gal p while the signal at 5 3.74 was assigned to 3-, 6-and 3,6~ linked p-
D-Gal p residites. Signals at & 4.03, 3.74 and 3.57 were assigned to H-2 protons of 4-
linked, 3-linked and terminal a-1-Rha p, respectively.

H-3 protons : Signal at 5 4.03 was assigned to terminal and 5-linked a-L-Ara f
residues. Further the signal at 5 3.81 was assigned to terminal and 6-linked B-D-Gal p.
Similarly signal at 5 4.31 was assigned to 3- and 3,6-linked §-D-Gal p moieties. Signals
at 8 3.93, 3.63 and 3.57 were assigned to 4-linked, terminal and 3-linked a-L-Rha p
respectively.

H-4 proions : Signal at & 4.22 was assigned to terminal and 5-linked o-L-Ara f.
Sigoal at 5 3.63 was asgigned to 3- and .6-linked -D-Gal p residues. Further, signals at
5 3.86 and 4.03 were assigned to terminal and 3, 6-linked B-D-Gal p, respectively.
Similarly, signals at 5 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 & 3.81 was assigned to 6- and 3, 6-linked B-D-Gal p.
Similarly signal at 5 4.03 was assigned to terminal and 3-linked B8-D-Gal p. Signals at
8 3.91 and 3.93 were assigned to terminal and 5-linked a-1-Ara f respectively. Signals
at 5422, 4.03 and 3.09 were assigned to H-5 of terminal, 4-linked and 3-linked q-L-
Rha p. Signals at 5 4.03, 3.45 and 4.03 could be 2ssigned to H-5 of 3-linked B-D-Gal p
and terminal B-D-Gal p residues, respectively.
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H-6 protons : Signal at & 3.93 was assigned to 6- and 3, 6-linked f-D-Gal p.
Signals at & 391 and 3.81 were assigned to terminal and 3-linked B-D-Gal p,
respectively. The methyl protons observed at d 1.03, 1.34 and 1.40 were assignable to
3-linked, 4-linked and terminal a-L-Rha p moiety.

The above assignmients were further confirmed by camying out
HOMOCOSY experiments.

Amino acid residues : The methyl group for the amino acids valine, leucine and
isoleucine were observed at & 1.03 while the methyls assignable to threonine and
alanine were located at & 1.34 and 1.40, respectively.

Ca, CB (C-H, CH), Cy (CHa) and C5 (CHy) protons of arginine, asparagine,
ghitamine, isolencine, leucine, lysine, methionine, proline and valine were observed
between & 1.3-2.8.

C-B (CHa, CH), Oy, C5 protons of asparagine, histidine, phenylalanine and
tyrosine were observed between 5 2.8-3.5.

Ca protons of alanine, arginine, ghutamine, glycine, isoleucine, lencine, Iyzine,
methionine, threonine and valine were observed between. § 3.5-3.9.

Co protons of asparagine, histidine, phenylalanine, proline, serine, tyrosine and
CP protons of serine and threonine were observed between § 3.90-4.2,

Wesk signals in the downfield region from 5 6.6-7.5 were assigned to N-H
and aromatic protons of phenylalanine and tyrosine.
i) 13C Nuclear Magnetic Spectrum of the AGP Composition

Anomeric Carbons : In the C NMR spectrum the signals at 5 109.10 and
107.37 were assigned to the anomeric carbons of terminal and 5-linked a-L-Ara f
moiety. Signals between 5 103 —102 were assigned to anomeric carbons of terminal, 3-
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 f-D-Glu p, 4-linked
p-D-xyl p, terminal B-D-Glc p and 3-linked a-L-Rha p.

C-2 : The siguals at & 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
p residues, respoctively. Signal at 5 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
obst;rved at 5 74.81, 74.60 and 73.33, respectively. The C-2 siguals in a-L-Rha p
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residues assignable to terminal, 3-linked and 4-linked were observed at § 80.02, 76.55
and 70.68, respectively. The signal at 5 81.24 was assigned to 2-linked §-D-Man p
residue,

C-3 : Signal at §076.55 was assigned to terminal and 5-linked o-L-Ara £0
Signa! at §74.81 was assigped to terminal and 6-linked B-D-Gal p. Further, the signal
at 5 81.97 was assigned to 3- and 3,6-linked B-D-Gal p residue. The signals at 5 76.55
and 74.81 were assigned to terminal, 4-linked and 6-linked B-D-Glc p moieties.
Similarly, the signals at & 80 02, 76 55 and 70 § were assigned tn terminal, 3-linked and
4-linked a-L-Rha p moiety, respectively.

C—4 : Signal at 5 83.85 was assigned to terminal and 5-linked a-L-Ara f moiety.
Signal at 8 70.15 was assigned to terminal B-D-Gal p residue. Signal at 5 70.68 was
assigned to 3- and 6-linked B-D-Gal p residue. While the signal at 8 73.33 was assigned
to 3, 6-linked B-D-Gal p residue. Signals at 5 80.02, 70.68 and 70.15 were assigned to
C4 of 6-linked and terminal B-D-Gic p moiety, respectively. Signals at § 81-83 were
assigned to C—¢ of 3-linked, 4-linked and terminal a-L-Rha p moiety.

C-5 : Signal due to C-5 of 5-linked a-L-Ara f was observed at § 69.17 while
that of terminal o-L-Ara f was observed at § 61.25. C-5 signals due to 3-linked, 6-
linked and terminal B-D-Gal p residue were observed between 5 74-77, whereas, the C-
S signals due to terminal was observed at 8 75-76 in the case of B-D-Glc p moiety.

C-6 : The C-6 signals due to 6- and 3, G-linked B-D-Gal p residues were
observed at § 69.17 whereas 3-linked- and terminal signals were observed at 5 60.93
and 61.25, respectively. Signal due to C-6 in B-D-Glc p residues for terminal was
observed between 5 60-62 and the signal at § 70.1 was observed for 6-linked.

Methyls : The signals observed at'd 16.7, 19.9 and 22.2 were assigned to methyl
groups of a-L-Rha p.

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

Amiino acids : Signal at 5 16.70 was assigned to C y and C5 methyls of valine,
CB methyl of alenine and C5 Omethyl of methionine. Signal at & 19.97 was assigaed to
Cy methyl of threonine. Signal at § 22.22 was assigned to Cy (CHy), Cy (C-H) of
argininef leucine, isoleucine, lysine and to C5 and Ce methyls of leucine.
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The signal at & 31.01 was assigned to CB (CH;) of arginine, methionine,
lysine, proline and Cy (CHj) of glutamine.

Signal at & 38.05 was assigned to CB (CH;) of asparagine, leucine,
phenylalanine, tyrosine, Cox of glycine and C§ (CHa) of arginine and lysine. Signal at §
48 .45 was assigned to Ca. proion of alanine, asparagine, leucine und C8 of proline.

Signal at & 59.81 was assigned to Ca protons of arginine, cystine, glutamine,
histidine, isoleucine, lysine, methionine, phenylalanine, serine and tyrosine. Signal at 5
60.9 was assigned to Cot proton of valine and threonine while the signal at 61.25 was
assigned to Ca proton of proline and CP proton of serine.

The sigual uL 5 68.38 was assigned to CB (CH) of threonine.

Signals between & 108-140 were assigned to the olefinic protons of histidine
end aromatic protons of phenylalanine.

Signal at 5 155.64 was assigned to Ce of arginine and C—4 of tyrosine whereas
carbonyl signal at 5 166.19 was assigned to ghitamine.

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
and 3,6-linked galactopyranose as the backbone and arabinofuranosyl,
arabinopyranosyl, thamnopyranosyl, glucopyranosyl and galactopyranosyl residues in
terminal positions. The AGP further contains 3-linked, 4-linked (Jrhamnopyranosyl, 2-
linked~mannopyranosyl, 2-linked-glucopyranosyi, 3-linked-, 4-linked galactopyranosyl,
6-linked-, 3,6-linked-glucopyranosyl and 4-linked-xylopyranosyl residues along with
methyl uronic acid. The amino acid constituents of the AGP composition were
identified as asparagine, ghitamine, hydroxyproline, serine, glycine, histidine, arginine,
threonine, alanine, proline, tyrosine, valine, methionine, isoleucine, leucine, lysine and
phenylalanine. However, sites of attachment of amino acids have not been determined.
AGP-LM also possesses similar structure but differs in the molecular weight. Based on
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 biclogical studies.
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The Immunological and Pharmacological Properties of the AGP Composition

The cytokine assay, such as IL-2, IFN~y, IL-10 and other in vivo activities such
as delayed type hypersensitivity (IDTH) in guinea pigs are described below. A
comparison of biological activities of aqueous extract as obtained by the method
disclosed in US Application Publication No. 2003/0194456 A1 and AGP composition
of the present invention is given in Table-IIL’

Table IIT

Comparative Biological Efficacy of Aqueous Extract (1) obtained as per the Method
_disclosed in US Application Publication No. 2003/0194456 Al and the AGP
Composition of the Present Invention (2)

Sr. No. | Parameters Aqueous AGP Composition (2)
Extract (1)
' 254 1.075
1 IL-10 induction (ECs in
pg/ml)
29324526 |51.1044.33
2 IL-2 inhibition (% inhibition
at 20ng/ml) .
33.2746.52 | 54.50+4.00
3 IFNy inhibition (% inhibition
at 20ng/ml)
_ 4434+6.64 | 60.6819.03
4 TNFa. inhibition %
inhibition at 2 pg/ml)
35574945 | 43.28+6.21
5 GMCSF  inhibition (% ;
inhibition at 200ng/ml)
' 36.3 231
6 TPA induced skin
hyperplasia (EDsomg/kg) _
434 0.58
7 DTH Model (EDso ma/kg)
’ 14.0 6.43
8 MEST (EDsy mg/kg)
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Texicological Studies on the AGP Composition

Acute toxicity (LDss) of AGP composition was evaluated in mice and mt by
oral and iv. routes. Group of ten (10) animals from each species per route per dose
were medicated and results were calculated on day 15.

The following values were observed for the AGP composition

LD, of mice p.o. : >5000mg/kg b.wt.
LDy of mice i.v. : >1000mg/kg b.wt.
LDy of rat p.o. : >5000mg/kg b.wt.
LDsg of rat iv. : > 250mg/kg b.wt.

Biological Assay of the AGP Composition
Description of the Methods of Evaluation for Human I1.-10 Production

In order to evaluate the efficacy of the AGP composition for its therapeutic
potential in psoriasia, its role in i wiro IL-10 induction was evaluated by IL-10
production assay with ConA induced PBMCs [Raychudhuri S. P., Farber E. M.,
Raychudhuri S. K., Int. J. Immunopharmacol., 1999, 21,609].

Briefly, Fuman PBMCs (Peripheral blood homonuclear cells) were separated
out and stimulated with 10 pg/m! ConA along with various concentrations of AGP
composition and incubated for 48 hours at 37°C in CO, incubator with 5% CO,. The
supernatants were harvested and frozen at —70°C until 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.

The AGP composition isolsted from Argemone mexicana exhibited increase in
production of IL-10 in ConA activated human PBMCs in the range of 0.0002 ug/ml to
200 pg/mi (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 trestment and/or prophylaxis of psoriasis,
dermatitis, scleroderma, inflammatory disorders and other mutoimmune diseases like
psoriatic arthritis, plaque psoriasis, guttate psoriasis, rheumatoid arthritis, Crohn’s
disease, multiple sclerosis, irritable bowel discase, ankylosing spondilitis, systemiic
lupus erythrometosus, Sjogren’s syndrome, allergies like asthma, chronic obstructive
pulmonary disease and related conditions such as eczema and scaly itchy patches. IL-

33

?TQ
L



10

15

25

WO 2006/025068 PCT/IN2005/000132

10 induction is also useful in other chronic, recurrent and other skin ailments where
cutaneous lymphocyte antigen or cutaneous leukocyte antigen is involved.

Table IV

Effect of the AGP Composition on IL-10 Induction by ConA induced Human
FPBMCs

Concentration of Extract (ug/ml) | Average % Induction
200 371.40
20 303.80
2 237.30
0.2 137.20
0.02 11430
0.002 106.00
0.0002 102.60

*The values are depicted in percent increase from basa! with refarence to control

Description of the Methods of Evaluation for Human I1.-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
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 (5pg/ml) along with various concentrations of AGP composition
isolated from Argemone mexicana for 48 hours at 37 °C in CO, incubator -with 5%
CO,. The supernatants were harvested and frozen st ~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
inhibitory to mitogen induced IL-2 production between 0.002pg/ml to 20ug/ml (Fig. 4).
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This inhibitary activity to mitogen IL-2 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-V.

Tahle V

Effect of AGP Composition on IL-2 Production by PHA induced Human PRMCs

Concentration of AGP Composition{ug/ml) | Average % Inhibition
20.00 54.53

2.00 54.49

0.20 53.97

0.02 ) 51.10

0.002 30.56

0.0002 . 10.87

0.00002 3.75

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

The AGP composition isolated from Argemone mexicana was found inhibitory
to mitogen induced IFNy production in the range of 0.0002ug/ml to 2ug/ml (Fig. 5).
This inhibitory activity to mitogen induced IFN-y production is known to be
immunosuppressive and well established to be useful in treatmient and/or prophylaxis of
psoriasis. The results are summarized in Table VI.

Table VI .
Effect of AGP Compositions on IFN-y Production by PHA induced Buman PBMCs

Concentration of AGP Composition{ug/ml) Average % Inhibition
20.00 ’ 55.19
200 57.07
020 53.69
002 54.50
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0.002 38.62
0.0002 15.34
0.00002 4.04

*The values are depicted in percent inhibition with refarence to control,

Description of the Methods of Evaluating for Human GMCSF
and TNF-alpha Production

In order to evaluate the efficacy of the AGP compositions of this invention for
its therapeutic potential in psoriasis, its role in iz vifro granulocyte macrophage colony
stimulating factor (GMCSF) and TNF-a modulation was evaluated by GMCSF and
TNFy production inhibition assay with PBMCs stimnlated by ConA and LPS.

Briefly, Human PBMCs were soperated from blood of healthy volunteers,
stimulated with 10 pg/ml ConA along with various concentrations of AGP composition
snd incubated for 48 hours at 37°C in CO; incubator with 5% CO,. Spg/ml of LPS was
added and incubated for 24 hours under the same conditions. The supernatants were
harvested and frozen until quantitation of cytokiies using ELISA. Percent inhibition
was calculated with reference to control.

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 trestment and/ar prophylaxis of
psoriasis. The results are sammarized in Table-VIIIL

Table VII

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

Concentration of AGP Composition{ug/ml)  |Average % Inhibition
2.00 ’ . 32.31
0.20 43.28
0.02 35.41

*The values are depicted in percent inbibition with refereace to control.
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AGP composition isolated from Argemone mexicana was found inhibitory to
mitogen induced TNF-a production in range of 0.002ug/ml to 2ug/ml (Fig. 7). This
inhibitory activity to mitogen TNF-a production is known to be immunosuppressive
and well established to be useful in treatment and/or prophylsxis of psoriasis. The
results are summarized in Table VIIL

Table VIII

Effect of AGP Compositions on TNF-a production by ConA and LPS
induced Human PBMCs

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

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

Effect of the AGP Composition on NGF Induced Human Keratinocytes Proliferation
Keratinocytes were purchased from GIBCO (USA) and were maintained in
Kematinocyte-serum free medium (GIBCO, # 10744-019) supplemented with growth
factors. Approximately, 150 pl of KGM (kemstinocyte growth medium) containing
2000 cells were added in each well of 96 well flat bottom plate. Next day medium was
changed with 1:2 volume of KXGM: 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
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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Table IX

Effect of AGP Composition on NGF Induc_ed Human Keratinocytes Proliferation

AGP Conipusition (ug/iig Average % Inhibition
.00 9.15

8.00 74.53

1.60 71.49

0.32 56.78

D.064 55.75

0.0128 26.78

0.0025 15.36

0.0005 ) 18

D.0001 3.03

*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 range of 0.0001yg/m! to 40pg/ml
(Figs. 8 & 9). This inhibitory activity to NGF induced mman keratinocytes
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 Hypemsensitivity in Guinea pigs

This standard procedure was used for evaluation of the in vivo efficacy of AGP
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 iniradermally 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
challenged with 100 pug 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 Vamier’s caliper. The differences of skin thickness were calculsted by
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subtracting saline injected skin thickness in same guinea pigs. Percent inhibition was q’)
calculated with reference to saline sensitized animals.

The AGP composition isolated from Argemone mexicana was found to be
immunosuppressive to PPD sensitized and PPD challenged guinea pigs in the range of
20-65.89 % inhibition at the dose of 0.10 — 100mg/kg p.o. Effective dose causing 50%
inhibition (EDsq) of skin thickness in PPD challenged guineapigs was found to be
0.508mg/kg p.o (Fig. 10). The potent immunosuppressive propesty is well established
and is beneficial for anti-psoriasis treatment.

Immunosuppression in DTH model is a useful model for several diseases where
immunosuppression i8 required, such as psoriasis, dermatitis, scleroderma,
inflammatory disorders and other sutoimmune diseases like psoriatic arthritis, plaque
psoriasis and guttate psoriasis. The results are summurized in Table-X.

Table X

Effect of the AGP composition on skin thuhepiglchaﬂagduﬁhm

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

0.10 20.000

1.00 - 162.680

10,00 67.930

30.00 _ 61.510

100.00 65.880

Description of the Methods of Evalvation of TPA

Balb/C mice were randomized and acclimatized in cages 5 days before the
experiment. Hair were removed by using Anne French topical application and cleaned
properly. Groups were made consisting of six mice in each. Acetone control group and
TPA (12-O-tetradecanoylphorbol-13-acetate) control groups were taken afong with the
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 100aM TPA
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was applied on the second day onto the cleaned skin surface and allowed to be
absorbed. Animals were sacrificed 72 hours after TPA application. The skin pieces
were fixed in 10% formalin for 3 days. Histopatbological slides were made by
following standard methods. Epidermal thickness was measured in at least 10 different
arens by using a oculomster and results were expressed in percent inhibition (Fig. 11).
The results are summarized in Table-XI.

Table XTI

Effect of the AGP Composition on TPA Model

Increase in
Epidermal
Groups Dose (mg/kg,p-a.) | Thickness (um) | % Inhibition
Acetone control group |- 23.08 -
TPA control group - 52.88 0.00
AGP Composition 30.00 2538 9230
10.00 29.67 77.89
3.00 35.63 57.90
1.00 50.08 9.37
0.30 i 52.63 0.84
0.10 52.67 0.70
*The values are depicted in percent inhibition with reference to TPA control

'Desm'iption of the Methods of Bvaluation of in vivo Inmmnosuppression uaing Mouse

Ear Swelling Test (MEST)
This standard procedure was used for evaluation of the in vivo efficacy of AGP

compoitions for their ability to inhibit DNFB induced delayed type hypersensitivity in’

mice [Comnacoff J. B, House R. V, Dean J. H,, Fundam. Appl Toxicol, 1988, 10(1), 40
: Fundam_ Appl. Toxicol,, 1992, 19(1), 157]. _
Briefly, CS7BL6 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
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 Vamnier caliper. The analvsis was performed,
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by calculating percent inhibition with respect to a negative control were given orally at \_\6
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different doses. The results are summarized in Table-XII.
Table XII

_Effect of AGP Campasition on DNFR induced Mice Ear Swelling Test
in Female C57/BL6 Mice

Sr. No. | Treatment Percent Inhibition
1 Milli Q water 10 mlkg, p.o. 0.00
Negative control for AGP composition
2 2% Tween 80, 10 mi/kg, p.o. 0.00
Negative control for Cyclosporin
3 AGP Composition - 0.1 mg/kg, p.o. 0.00
4 AGP Cmpoaiﬁm- 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. 4362
7 AGP Composition - 30 mg/kg, p.o. 58.52
8 AGP Composition — 100 mg/kg, p.o. 69.51
) Cyclosparine 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
cyclosporine was compared with animals treated with 2% Tiween 80

The AGP composition from the leaves and/or stém of Argemone mexicana were
found to be immunosuppressive to DNFB sensitized C57BL6 mice. The EDs, for AGP
composition was determined to be 643 mgkg (Fig. 12). The potent
immunosuppressive property is well established and beneficial for treatment or
prophylaxis of psoriasis. _ _

Immmnosuppression in the MEST model is useful in evaluating effect for
several diseases where immunosuppression 18 required, such as psoriasis, dermatitis,
scleroderma, inflammatory disorders and other autoimnmne diseases like psoriatic
arthritis, plaque psoriasis, guttate psoriasis, rheumatoid arthritis, Crohn’s disease,
multiple sclerosis, ankylosing spondilitis, systemic lupus erythrometosus, Sjogren’s
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syndrome, allergies like asthma, chronic obstructive pulmonary ;:lisme and related
conditions as eczema, scaly itchy patches.

The invention is further illustrated by the following non-limiting examples.
Example 1
Isolation of AGP Composition, AGP-HM and AGP-LM

10 Kg fresh leaves of Argemone mexicana were ground and extracted with
demineralised water (15 litres). The shury was centrifuged and the aqueous extract was
concentrated below 40°C under vaccum. The concentrated material was lyophilized to
give 0.54 Kg of dry solid. :

500 g of the dry aqueous extract was dissolved in 6 litres of water, centrifuged
and decanted. The supernatant was loaded on a cation exchange column (5 litres) at the
rate of 10 mi/min. The eluate (7.5 litres) was collectcd, concentrated (2.5 litres) and
loaded on an anion exchange column (5 litres). The eluate (3 litres) was concentrated to

approximately 1.5 linu.'[‘haaxpeﬁuﬂwumpeuedwithanothm'o.snofthe.

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.

42 g of the above powder was dissolved in 600 ml of water and partitioned
between p-butanol (3 X 400 ml) and water. The - butanol layer was discarded. 3 litres
of methanol was poured in to the aqueous layer (600ml) when & solid precipitated out.
The solution was centrifuged and the sopernatant decanted. The supematant was
concentrated to a volume of ca. 300ml. Methanol (1 litre) was poured egein to
precipitate the methanol insolubles, The solution wes centrifuged and the supematant
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 103 mg of
AGP-LM.
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Isolation of AGP composition, AGP-HM and AGP-LM

22 Kg of fresh leaves of Argemone mexicana were ground and extracted with
demineralised water (36 litres). The shury was centrifiiged and the aqueous extract was
concentrated below 40°C under veccum. The concentrated material was iyophilized to
give 1.25 Kg of dry solid.

1.2 kg of the dry aqueous extract was dissolved in 12 litres of water, centrifuged
and decanted. The supernatant was loaded on a cation exchange column (5 litres) at the
rate of 10 ml/min. The eluate (15.5 litres) was collected, concentrated (5.5 litres) and
loaded on an anion exchange column (5 litres). The eluate (6.25 litres) was
concentrated to approximately 3.2 litres,

The eluate (3.2 litres) was concentrated to 2.6 litres and loaded on a cation
exchange column. The eluate (4 litres) was concentrated up to 1.5 litres and loaded on
an anion exchange column. The eluate (1.6 litres) wes lyophilized to give 54 g of a
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 g-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
concentrated to 400 mL Methanol (3 litre) was poured again to precipitate the methanol
insolubles. The golution was centrifuged and the sipernatant 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.
4.5 mg of AGP-HM 12.4 mg of AGP-LM.

Example 3
Table XTI

Unit Formulae for a Capsule Formulation Comprising the AGP of the Present
Invention and Pharmacentically Acceptable Carriers .
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Strength (mg/capsule)
Sr. No. Ingredient
o1 AGP _ 50 200
02 Microcrystalline 39 39
Cellulose USNF
(Avicel PH 102)
03 Croscarmellose Sodium | - 10 10
USNF (Ac-Di-SOL)
04 Colloidal Silicon 0.5 0.5
Dioxide USNF (Aerosil
200)
05 Magnesium  Stearate 0.5 0.5
USNF
Total 100 250
06 Hard gelatin capsule 1 1
J (size ‘2’ with  |(size “00’ with
orange body and | orange body
orange cap) and red cap)

PCT/IN2005/000132 %

The above-mentionied 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 18-22EC.

A typical process for preparstion of the composition of the imvention is
illustrated below: .

The active ingredient, Microcrystalline Cellulose, Croscarmellose Sodium,
Magnesium Stearate and colloidal silicon dioxide are blended until uniform. They are
filled in-hard gelatin capsules of size “00”. The processing area is ideally meint-ined at
4015% RH at 18EC to 22EC.

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

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

A Unit Foromale for an ointment for topical application comprising the AGP
and carriers is summarized in Table-XIV.
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Table-XIV

Unit Formulae for an Ointment for Topical Application Comprising the AGP of the
Present Invention and Pharmaceultically Acceptable Carriers

Sr. No. Ingredient Amount
01 AGP 1.0 gm
02 Water 100 ml
03 Hydroxypropyl Methyl Cellulose 4.0 gm

A typical process for preparation of the ointment for topical application
comprises slow blending of the all the ingredients to a smooth gel by conventional
methods and filling into tubes.
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CLAIMS [)O
1. A purified Armabinogalactan-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 obtainable by a process comprising the steps

of:

i)  exracting 1 part by weight of the leaves and/or stems of
Argemone mexicana plant with 1 to 10 parts by weight of water, a C,.3 alcohol or
mixtures therenf to abtain an aqueous extract;, and partially or completely
concentrating or lyophilizing the extract;

if) subjecting the aqueous exiract, partiaily concentrated aqueous
extract or an aqueous solution of the completely concentrated or lyophilized extract as
obtained in step i) successively to ion exchange chromatography to obtain a neutral
aqueous exiract; _ :

iify  fractionating the neutral aqueous extract obtained in step ii) with
n-butanol and separating the aqueous and the p-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
successive gel chromatography aad size exclusion chromatography to obtain purified
Arabinogalactan-Protein (AGP) composition.

2. The composition according to claim 1, wherein the C,s alcohol is
selected from methanol, ethanol, 1-propanocl or 2-propanol.

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

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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5. The composition according to claim 3 or 4, wherein the cation exchange
chromatography is carried out over sulphonated polystyrene strong-acid cation
exchangers or carboxylic acid-type wesk acid cation exchangers.

6. The composition according to claim 3 or 4, wherein the anion exchange
chromatography is carried out over aliphatic amine-type wesk base anion exchangers or
strong base anion exchangers,

7. The composition according to claim 1, substantially free of other
alkaloids, flavanoids, amino acids, organic acids, fatty acids, and other compounds
present in the leaves and/or stems of the Argemone mexicana plant.

8 The composition according to

claim 1, comprising 6-linked galactopyranose and 3,6-linked galactopyranose as the
backbone and arabinofuranosyl, ambinopyranosyl, rthamnopyranosyl, glucopyranosyt
and galactopyranosyl residues in terminal positions, and 3-linked00-4-linkedd
rhamnopyranosyl, 2-linked-mannopyranosyl, 2-linked-glucopyranosyl, 3-linked, 4-
linked galactopyranosyl, 6-linked, 3,6-linked-ghicopyranosyl, 4-linked-xylopyranosyl
residues along with methyl uronic acid.

9. The composition according to
claim 1, which is constituted of 45-98 % by weight of carbohydrates.

10. The purified Arabinogalactan-Protein (AGI") composition according to
claim 1, ‘which is constituted of 2-20 % by weight of proteins.

11. ' A method for isoleting Arabinogalactan-Protein (AGP) composition,
compriging the steps of:

i)  extracting 1 part by weight of the leaves and/ar stems of
Argemone mexicana plant with 1 to 10 parts by weight of water, 2 C;3 alcohol or
mixtures thereof to obtain an aqueous extract and partially or completely
concentrating or lyophilizing the extract;

i) subjecting the aqueons extract, partially concentrated aqueous

extract or an aqueous solution of the completely concentrated/lyophilized extract as
47
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obtained in step i) successively to ion exchange chromatography to obtain a neutral 6/{,

aqueous extract,

iii)  fractionating the neutral aqueous extract obtained in step ii) with
p-butanol and separating the aqueous and the p-butanol phases;

iv)  mixing and agitating the aqueous phases obtained-in step iii)
with methanol or ethano), and isolating the precipitated solids to obtain an insohuble
fraction; and

v) subjecting the insoluble fraction obtained in step iv) to

successive gel chromatography and size exclusion chromatography to obtain purified ,

Arabinogalactan-Protein (AGP) composition.

12 The method according to claim 11 wherein the C;.a alcohol is selected
from methanol, ethanol, 1-propanol or 2-propanol.

13. The method according to claim 11, wherein the ion exchange
chromatography is cation exchange chromatography followed by anion exchange
chromatography.

14. The method sccording to claim 11, wherein the ion exchange
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
exchangers ar 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. .

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

carried out over an Amberlite polymeric adsorbent.
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18. The method according to claim 11, wherein the size exclusion sz

chromatography is carried out over sephacryl.

19. The method according to claim 11, wherein the gel chromatography is
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 . gize- exclusion

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

21. A pharmsceutical composition comprising a therapeutically effective
amount of the purified Arabinogalactan-Protein (AGP) as claimed in any one of clsims
1t0'10 and a pharmaceutically acceptable excipient.

22, The composition according to claim 21, further compriging at least one

of non-toxic compatible fillers, binders, disintegrants, buffers, preservatives,
antioxidants, lubricants, or flavouring agents,
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; 8-cyclodextrin; fatty alcohols; or
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 mexicapa plant. '

25. A pharmaceutical composition comprising a therapeutically effective
amount of the purified Arabinogalactan-Protein (AGP) of claim 59 and a
pharmaceutically acceptable excipient.

49

T



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 Ambinogalactan-Protein (AGP) as claimed in any one of
claims 1 to 10, 21 or 26 in the preparation of a medicament for the treatment of
peoriasis, 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,
sutoimmune discase, allesgy, eczema or scaly ichy patches, or skin ailment in
mammals.

29.  Use according iv uluims 24 or 25 wherein the disorder is selected from the
group consisting of dermatitis; scleroderma; eczema; psoriatic arthritis, rhenmatoid
arthritis, Crohn’s disease, multiple sclerosis, irritable bowel disease, ankylosing
spondilitis, systemic lupus aythrometom, 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. Useuccordingtodaimsz;lorzsﬁhﬂeinuidpsoﬁuisisse.leetedﬁomthe

group consisting of plaque psoriasis, gutiate psoriasis, pustular psoriasis and psoriasis
of the nails.
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COMPOSICION DE PROTEINA ARABINOGALACTAN (AGP) PURIFICADA

CAMPO DE LA INVENCION

La presente invencién se relaciona con wuna composicidén de
proteina arabinogalact&n purificada (AGP) aislada a través de un
método selectivo de las hojas y/o los talloe de 1la planta

Argemone mexicana.

La presente invencién también se relaciona con una composicién de
Proteina Arabinogalact&n purificada (AGP) aislada de las hojas
yv/o los talloe de la planta Argemone mexicana, que tiene uno o
mds de los siguientes efectos: inmunosupresién, inhibicién de 1la
linfoproliferacién, modulacién de la citogquina tal como la
inhibicién de IL-2, inhibicién del IFN-Y, o induccién del IL-10,
inhibicién de proliferacién de queratinocito, actividad
queratolitica y actividad inhibidora en ensayo de Hinchamiento de

Oreja de Ratén (MEST).

DESCRIPCION DE LAS ABREVIATURAS/NOTACIONES UTILIZADAS AQUE



Proteina Arabinogalactan: AGP
Proteina Arabinogalactén de Alto Peso Molecular; AGP-HM

Proteina Arabinogalactin de Bajc Peso Melecular: AGP-LM.

BREVE DEBCRIPCION DE LAS FIGURAS

La Figura 1 es una grafica que resume el proceso Belectivo
para aiplar la composicién AGP purificada.

La Figura 2 muestra la estructura propuesta de la
composicién AGP.

Las Figura 3 muestra el efecto de la composicién AGP Bobre
la induccién de IL-10.

La Figura 4 muestra el efecto de la composicién AGP sobre la
inhibicién de IL-2 porcentual.

La Figura 5 muestra el efecto de la composicién AGP sobre la
inhibicién IFN-Y porcentual.

La Figura 6 muestra el efecto de la composicién AGP sobre la
inhibicifn del GMCSF.

La Figura 7 muestra el efecto de la composicién AGP sobre la
inhibici6n del TNFa humano.

La Figura 8 muestra el efecto de la composicién AGP scbre la

proliferacién de Queratinocito Humanc Inducido en NGF.



La Figura 9 muestra el efecto de la composicién AGP sobre la
proliferacién del Queratinocito Humano Inducido NGF.

La Figura 10 muestra el efecto de la composicién AGP sobre
el Grosor de Piel el conejillo de indias inoculado PPD.

La Figura 11 muestra el efecto de la composicién AGP sobre
la inhibicién del Grosor Epidérmico Inducido por TPA (12-0-
tetradecanoilforbol-l13-acetato) en ratones Balb/c.

La Figura 12 muestra el efectc de la composicién AGP sobre
el ensayo de hinchamiento de Oreja de Ratédn Inducido por DNFB en

Ratones Hembras C57/BL.

ANTECEDENTES DE LA INVENCION

La psoriasis es un trastorno de la piel caracterizado por la
hiperproliferacién del queratinocito epidérmico inflamatorio vy
anormal que resulta en hiperplasia, engrosamiento de la epidermis
Yy presencia de placas de escama roja. La condicién crénica de la
piel B8Be reconoce por sus sintomas clinicos peculiares,
caracterizados por parches rojos circunscritos cubiertos con
escamas blancas que resultan en una piel escamosa y picazdén. La
psoriasis es una enfermedad muy vieible y frecuentemente afecta
la cara, cuero cabelludo, tronco y extremidades. La lesién en la
enfermedad crénica tipicamente estd sometida a remisifn vy

exacerbaciones.



Aunque, la psoriasis se manifiesta como un trastorno de la
piel, mientras no se une a ninguna teoria, Be cree que es una
enfermedad de inmunidad mediada por célula dafiada o defectuosa.
En razén a que la aparicidn clinica de la psoriasis se origina en
su mayoria por cambios epidérmicos, la enfermedad se ha
considerado tradicicnalmente como una de proliferacién excesiva
de queratinocito y diferenciacién anormal. La evidencia habitual
sugiere que los cambios epidérmicos en la psoriasis se originan
por acciones de los linfocitos T en lesiones de la piel y que los
linfocitos T inducen o sostienen el proceso de la enfermedad. La
psoriasis se considera una enfermedad autoinmune, en donde los
linfocitoe T activados, que producen miltiples citoquinas
originan anormalidades epiteliales secundarias. Los linfocitos
desregqulados producen citoquinas que estimulan la proliferacién
de los Queratinocitos resistentes a la apoptosis. Las legiones
psoridticas de la piel Be caracterizan por inflamacién, con las
células T y los neutrb6filos que infiltran tanto la dermis como la
epidermis y la descamacifn excesiva relacionada con 1la
hiperproliferacién epidérmica y la diferenciacién aberrante del
queratinocito [Reich K., Garbe C., Blaschke V., Maurer C., Middel
P., Westhal G., Lippert U., y Neumann €., J. Invest. Dermatol.,

2001, 116, 319].

Los trastornos autoinmunes son enfermedades originadas por el

cuerpc gque produce una respuesta inmune contra sus propios

D



tejidos. La causa de las enfermedades autoinmunes es desconocida,
perc parece que existe una predisposicién heredada en muchos
casos en el desarrollo de una enfermedad autoinmune.

En unos pocos tipos de enfermedad autoinmune (tales como la
fiebre reumética), una bacteria o wvirus dispara la respuesta
inmune, y los anticuerpos © las células T atacan las células
normales en razén a que ellas tienen algo de parte de su
estructura que semejan una parte de la estructura del germen
infeccioso.

Los trastornos autoinmunes caen en dos tipos generales: aquellos
que dafian muchos S6rganos (enfermedades autoinmunes sistémicas), y
aquellos donde un fnico 6rgano ¢ tejido estd directamente dafiado

por el proceso autoinmune (localizado). Algunos de los tipos més

comunes de trastornos autoinmunes se resumen como sigue:-

Enfermedades Autoinmunes

Sigté&micas

Enfermedades Autoinmunes

localizadas

Artritis reumatoide
(articulaciones, menos comin

pulmén, piel)

Diabetes mellitus tipo 1

(islotes del péancreas)

Lupus [Lupus Sistémico
Eritematoso] (piel,

articulaciones, rifiSn, corazén,

cerebro, glébulos rojos, otros)

Tiroiditis de Hashimoto,

enfermedad de Gravee (tiroides)

=
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Escleroderma (piel, intestino,

menos comin pulmén)

Enfermedad Celiaca, enfermedad
de Crohn, colitis Ulcerativa

{tracto GI)

Sindrome de Sjogren (glé&ndulas
salivares, glandulas

lacrimales, articulaciones)

Esclerosis Miltiple*, sindrome

de Guillain Barré, (cerebro)

Sindrome de Goodpasture

(pulmones, rifiones}).

Enfermedad de Addison {(adrenal)

Granulomatosis de Wegener

(senos, pulmones, rifiones)

Esclerosis biliar primaria,

colangitis Esclerosante

hepatitis autoinmune (higado)

El procesc inflamatorio involucra una serie de eventos que pueden

ser elicitados por numerosos estimulos (por ejemplo, agentes

infecciosos, isquemia, interacciones del antigeno-anticuerpo ¥y

lesiones térmicas y otras 1lesiones fisicas). Cada tipo de

estimulo provoca un patrén caracteristico de respuesta gque

representa una variacidn relativamente menor sobre un tema. A un
nivel wmacroscépico,

la respuesta usualmente s8se acompafia por

gignos clinicos familiares de eritema, edema, sensibilidad a la
presién y dolor.
Los sintomas observados en pacientes psoridticos incluyen

hiperplasia y cornificaciénm anormal de las cé&lulas epidérmicas

atribuidas al cambio excesivo de las células por
hipermetabolismo, astenia de respuesta inflamatoria en la capa
epidérmica, vasodilatacién y migracién de leucocito e




infiltracién en las capas de célula epidérmica. Sin embargo, se
reconoce ahora cque la hiperplasia epidérmica es una reaccién a la
activacién del sistema inmune en regiones focales de la piel, que
a su vez, es mediada por linfocitos T CD8+ y CD4+ que se acumulan
en la piel enferma. De hecho, la psoriasis se reconoce ahora como
la enfermedad inflamatoria mediada por célula T mds prevalente en
los humanos. Los sintomas de la psoriasis parecen asi ser de
excesivo rédpido crecimiento de los queratinocitos y descamacién
de la superficie de la piel. En lesiones psori&ticas, el tiempo
del ciclo de la célula de queratinocito se reduce aproximadamente
8 veces (36 va. 311 horas en piel normal) y el niimero de cé&lulas
de divieién se duplica, resultando en una epidermis hiperplésica.

La terapia con droga se dirige a retardar este proceso.

Se encuentra que la terapia PUVA agota los linfocitos de acuerdo
con la mejora de la enfermedad. Estos datos son consistentes con
un papel para las células T en patogénesis. Se encuentra gque la
Ciclosporina, un inmunosuprescr conocido, tiene efectos
draméticos sobre la actividad de la enfermedad. En raz6n a que la
ciclosporina tiene un efecto inhibidor mayor sobre la activacién
de la cé&lula T, se inicia la formulacidn de argumentos de que la

pesoriasis es fundamentalmente una enfermedad inflamatoria.

Los linfocitos T deben infiltrar la dermis y luego adherirse a

los queratinocitos para producir la placa psoridtica. De esta



manera la adhesidn de cé&lula T regulante molecular y el tréfico
e vuelven blancos terapéuticos mantenibles y su papel en
patofisioclogia es de importancia considerable. Los eventos de
adhesién intravascular se pueden inhibir al bloguear el disparo
de quimioquina o bloquear la unién de integrina (LFA-1 A ICAM-1).
El bloqueo de la integrina o la reduccién de su expresidn de
superficie puede sBer un evento importante para el trafico de

linfocitos que ayudan en la terapia anti-psoaridtica.

La inmunosupresidn, la inhibicién de linfoproliferacién,
modulacién de citoquina tal como inhibicién de IL-2, inhibicién
de IFN-y, o induccién de IL-10; la inhibicién de proliferacién de
queratinocito, 1la actividad queratolitica y 1la actividad

inhibidora en MEST se conocen por estar involucradas en la

actividad anti-psoridtica.

El nGmero de tratamientos diferentes y algunas veces t&xicos
empleados para el mejoramiento de la psoriasis es testimonio de
la naturaleza resistente de esta enfermedad. Como la mayoria
(90%) de los pacientes con pseoriasis tienen formas limitadas de
la enfermedad, se pueden utilizar los tratamientos té&picos que
incluyen ditranol, preparaciones de alquitrén, corticosteroides y
los recientemente introducidos andlogos de +vitamina D3

(calcipotriol, calcitriol). Una minoria (10%) de los pacientes



con peoriasis tienen una condicién mis seria, por la cual un
nGmero de modalidades terap&uticas sistémicas est&n disponibles.
Lae terapias sistémicae especificas incluyen UVB, PUVA,
metotrexato, derivados de vitamina A, (acitretin) e
inmunosupresores tales como la ciclosporina A. La efectividad de
la ciclosporina y el FK-506 para tratar la psoriasis suministran
poportes para la hip6Stesis de la Cé&lula T come la causa primaria

de la enfermedad.

El uso tb6pico de corticosteroides reduce los sintomas de la
psoriasis. Sin embargo su administracién durante un largo periodo
de tiempo, que es necesario en tal tratamiento origina
taquifilaxis de tal forma que la dosis tiene que ser incrementada
o Be tienen que utilizar drogas mis fuertes que conducen a la
atrofia y acromasia o pérdida de pigmentacién de la piel normal
periférica, cuando esta se aplica tépicamente sobre la lesibn
pscriética [British National Formulary (BNF), Marzo 2001, No,

41].

El uso de fototerapia (irradiacién con radiacién ultravicleta) o
fotogquimioterapia, que consiste de administracién interna o
externa de psoralenos y la aplicacién de rayos ultravioleta de
onda larga a la parte afectada, se asocia con desventajas como la

posibilidad de envejecimiento acelerado o pigmentaciétn de la piel

I



y de inducir carcinogenéeis [British National Formulary (BNF),

Marzo 2001, No, 41).

El uso externo de alquitran de carbédn, aunque se asocia con més
pocos efectom colaterales cuando ee comparan con los esteroides,
es, 8in embargo, desordenado y 1las desventajas incluyen olor
fuerte, manchado de la piel etc. Ocasiocnalmente esto puede causar
dermatitis estimulante.

El metotrexato, aunque es la droga de seleccién para tratar las
condiciones psori&ticas, necesita ser cercanamente monitoreado
por que este puede causar dafio del higado y/o disminuir 1la
produccién de oxigeno que llevan los glSbulos rojos, los gl6bulos
blancos que luchan contra la infeccifn y las plaquetas gue
mejoran la coagulacién. El uso a largo plazo de psoralenocs y
metotrexato incrementa significativamente el riesgo del carcinoma
de célula escamosa en pacientes con psoriasis. ([Stern R. S., and

Laird N., Cancer, 1994, 73, 2759].

Los retinoides tales como etretinato se toman internamente por
pacientes que sufren de psoriasis intractable: sin embargc esta
e8 teratogénica y probable de acumular en el cuerpo por un largo
periodc de tiempo y de esta manera se contraindica en caso de

embarazo [Stern R. 8., and Laird N., Cancer, 1994, 73, 2759].
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El uso de agentes inumunosupresores macrociclicos tales como la
Ciclosporina, Tacrolimus y Ascomicina pueden dafiar la funcidén del
rifiébn o causar hipertensién. Los posibles efectos colaterales de
la hidroxiurea incluyen la anemia y una disminucién en los

glébulos blancos y las plagquetas.

El Calcipotriol, un andlogo de vitamina D3 sintético se ha vuelto
uno de 1los tratamientos mAs ampliamente prescritos para la
psoriapsis. Sin embargo, este causa significativamente més
irritacién de 1la piel que 1los corticosteroides tépicos
corrientes. Los efectos adversos comunes incluyen lesiones o
irritacién perilesional, irritaciém facial o del cuero cabelludo,
o exacerbacién de la psoriasis [Ashcroft D. M., Wan Po A. L.

Williams H.C. y Griffithe C.E.M., BMJ, 2000, 320, 963]

Las aproximaciones biotecnolégicas corrientes a los tratamientos
de la psoriasis se relacionan con un atagque directo mediado por
farmacéutico, bien sea sobre la proliferacién de la célula o
sobre el componente inmune de la enfermedad. Los inmunobiolbgiceos
inmunosupresores tales comc el Clenoliximab, MEDI-507, ICM3,
IDEC-114, SMART anti-CD3, Zenapax, Amavive, Hul 134, Xanelim,
HuMaxCD4, IC747, IDEC-114 IDEC-131, Nuvion, DAB389IL-2, ONTARK y
Etarnercept, conocidos por bloquear las respuestas inmunes en
varias etapas estidn habitualmente bajo fases diferentes de

ensayos c¢linicos.
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Ninguno de 1los tratamientos anteriormente mencicnados es, 8in
embargo, universalmente seguro y efectivo. La magnitud del
impacto de 1l1la peoriasis es similar a aquella de otras
enfermedades como la depresién, la hipertensifn y 1la falla
cardiaca congestiva. El costo del tratamiento de la enfermedad
promedia los 800 dbflares americanos por paciente al afio en los
Estados Unidos, y la enfermedad puede causar pérdida
significativa de la productividad [Feldman S.R., American Academy

of Dermatology, Agoato 2000].

Ademés, la enfermedad debido a su curso esporédico da wuna
respuesta variable a los tratamientos, qQue también pueden tener
efectos adversos. De epta manera, es una enfermedad dificil de
curar. La naturaleza devastadora de la psoriaeis se enfatiza por
el alcance de los efectos colaterales que sufren los que poseen
la enfermedad que estén deseosos de alivio para lograr una
remisién a una enfermedad que ellos saben que recurriri més

pronto o més tarde.

Ademés, aparte de las manifestaciones clinicas Yy la
inconveniencia, el impacto psicolf6gico de la enfermedad sobre la
vida de los pacientes es tremendo. La psoriasis es una condicién
compleja que afecta todos los aspectos de la emocién y el

debilitamiento fisico del paciente y, reduce sustancialmente la



calidad de vida de millones de personas en todo el mundo. Mas
aln, comc es8 a menudo claramente visible, 1los individuos
afectados sufren enfermedades marcadas, apenamiento e incomodidad
[Fortune D.G., Richards H. L., Main C. J., and Griffiths C.E. M.

Am. Acad. Dermatol., 1998, 39, 196]

Una composicién derivada de una fuente vegetal, que suministra un
tratamiento seguro, bien toleradec y efectivo de la psoriasis y
que m&s afln soluciona los inconvenientes y las limitaciones de
los tratamientos habituales se ha descrito en nuestra Publicacién

de Patente de los Estados Unidos No. 2003/0194456 Al.

La publicacién de Patente Estadounidense No. 2003/0194456 Al
describe actividades inmunolégicas y farmacéuticas in vitro e in
vivo Gtiles de una medicacién/composicidn que comprende un
extracto obtenido de las hojas o tallos de la planta, Argemone
mexicana, opcionalmente en combinacién con un extracto obtenido
de los frutos de la planta, Cuminum cyminum para el tratamiento y
la profilaxis de la psoriasis y otros trastornos. El extracto que
puede 8ser un extracto acuoso, etanflico o acuoso-etanflico,
aparte de exhibir actividades inmunolégicas y farmacolbdgicas
Gtiles suministra la reduccién significativa de la proporcitn del
Srea de psoriasis y la Calificacién del Indice de Severidad
(PASI) con mejor tolerabilidad dentro del rango de limites

normales permisibles. En prueba de los estudios de concepto



conducidos sobre pacientes que tienen psoriasis tipo placa
crénica, una composicibén que comprende el extracto anteriormente
mencionado cuando pe administra oralmente se encuentra que

resulta en la reduccién de la calificacitn del PASI de 6.33 +

2.84 a 0.90 £ 1.27, con un estado libre de enfermedad observado

en algunos pacientes después de B8 semanas de tratamiento.

La Publicacién de Patente Estadounidense No. 2003/0194456 Al
reporta ademis la toxicidad aguda (LDs;) del extracto obtenido de
las hojas y/o tallos de la planta Argemone mexicana, evaluada en
ratones y ratas a través de las rutas oral i.v. de administracién
por ser > 1000 mg/kg de peso corporal del animal con 50% de

mortalidad.

Se puede mencionar aqui que la planta Argemone mexicana, se

compone de varios compuestos, que incluyen inter alia:

i) alcaloides tales como protopina, nitrato de protopina,

berberina, nitrato de berberina, criptopina,
alocriptopina, coptisina, sanguinarina,
dihidrosanguinarina, norsanguinarina, 6-acetonil
dihidrosanguinarina, dihidroqueleritrina, queleritrina,
norquelelitrina, 6-acetonil dihidroqueleritrina, (-)

queilantifolina, (-) P escoulerina, metchidréxide (-) -o
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estilopina (-)-a- y P-estilopina metohidréxidos, (-}
queilantifolina, 6-acetonil dihidrosanguinarina,
metohidré6xido de (-)a-tetrahidropalmatina, reticulita,
talifolina, muramina, argemonina, norargeminina,
argemexicaina A, argemexicaina B, N-
demetiloxisanguinarina; {(+)-1,2,3,4-tetrahidro -1-(2~

hidroximetil-3,4-dimetoxifenilmetil) -6, 7-metilenodioxi-

isoquinolina, heleritrina, y oxihidrastinina;

ii) flavonoides tales como isormanetina, isormanetin-3-
glucéeido; isorhamnetina, -3-0-gluc6sido, isorhamnetin-
3,7-diglucésido; 3-metoxi quercetina, quercetin 5,37,4’

trimetil éter; luteolina argemexitin y eriodictiol;

iii) Acidos grasos, tales como palmitico, estefrico,
araquidico, oleico, linoleico, laGrico, behénico,
lignocérico, hexadecenoico, ricinoleico, 1l-oxo-

triacontanoico y 1l-hidroxi triacontancico;

iv) Aminoécidos, tales como histidina, 1lisina, &cido
glutémico, glicina, alanina, leucina, wvalina, fenil
alanina, tirosina, treonina, arginina, cerina, asparagina,
cisteina, metionina, triptofan, hidroxipreolina, prolina,

L-glutamina, hidroxiprolina, P-alanina, y &cido asp&rtico;



v) Carbohidratos, tales como gluccsa y fructosa vy

glicSsidos;

vi) Acidos orgénicos, tales como succinico, citrico,

tartdrico, maleico, y mélico;

vii) Otros compuestos como ceril alcohol f-sitosterol,

nitrato de potasio, fosfato de calcio y sulfatoc de calcio.

Se ha encontrado que el extracto obtenido de las hojas y/c tallos
de la planta Argemone mexicana que utiliza el proceso para la
extraccién por ejemplo maceracién y percolacién, utilizando agua,
etanol y mezclas de é&stos descrito en la Publicacién de 1la
Solicitud de Patente Estadounidense No. 2003/0194456 Al contiene
sustancialmente todos los compuestos anteriormente mencionados.
En otras palabras, el extracto se compone de todos los compuestos
presentes en las partes de las plantas utilizados para la
extracciétn es decir, se compone de una mezcla de alcaloides,
flavonoides, dcidos grasos, fcidos orgénicos, aminoécidos,

azlcares y sales.

Los extractos, asi obtenidos por el proceso descrito en la

Publicaci®n de 1la Scolicitud de Patente Estadounidense No.

9
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2003/0194456 Al Be encuentra que exhiben actividades
inmunolégicas y farmacolégicas in vitro e in vivo por ejemplo,
inmuncsupresién, inhibicién de la linfoproliferacidén, modulacidn
de la citoquina tal como la inhibicifn de IL-2, inhibicién de
IFNY, e induccifén del IL-10, inhibici6én de la proliferacidén de
queratinocito, actividad queratolitica, inhibicién de
proliferacién de cé&lula endotelial, inhibicién de expresifn de
molécula de adhesifn celular tal como ICAM-1, inhibicién del
MEST, e inhibicién de las enzimas tales como la quinasa Tirosina
pé0src, que se conocen por eptar inveolucradas en actividad anti-

pscoridtica.

Ademas, la Publicacién de la Solicitud de Patente Estadounidense
No. 2003/0194456 Al ensefia que los extractos anteriormente
mencionados de las hojas y/o los tallos de la planta Argemone
mexicana pueden ser fraccionados utilizando solventes alcoh6licos
tales como n-butancl y metanol y laes fracciones obtenidas de
estas también exhiben actividades inmunolégicas y farmacoclégicas

in vitro e in vivo que incluyen actividad anti-psoridtica.

El procedimiento de fraccionamiento de los extractos acuoscs de
las hojas y/o tallos de la planta Argemone mexicana descrito en
la Publicacién de la Sclicitud de Patente No. 2003/0194456 Al se

logra a través de cromatografia de particién liquido - liquido



multietapa, precipitacién y secado de los extractos y suministra
fracciones que contienen sustancialmente diferentes clases de

compuestos como componentes mayores.

Por ejemplo, de acuerdo con el método descrito en la Publicacién
de la Solicitud de Patente Estadounidense No. 2003/0194456 Al una
fraccién soluble en n-butanol se prepara al agregar n-butanol al
extracto acuosc de las hojas y/o tallos de la planta Argemone
mexicana, separacién de la capa n-butanocl de la fase acuosa,
seguido por el 1lavado de la capa n-butancl con agua y 1la
evaporacién del solvente bajo presién reducida para dar la
fraccién soluble de n-butanol como una masa visecosa. La capa
acuosa, e mezcla con metanol, en donde se efectia 1la
precipitacién de la masa s6lida. La masa s&lida se separa, y la
masa disuelta en agua se liofiliza para dar la fracciédn insoluble
en metanol. El filtrado obtenido después de la separacién del
precipitado insoluble en metanol de la mezcla de metanol-agua
sobre la evaporacién da la fraccidn soluble de metanol comc una

masa sdlida.

Tipicamente, la planta Argemone mexicana produce aproximadamente
3-4.5% de fraccién soluble de n-butanol; 46-54% de £fraccién
soluble en metanol, que tiene un nGmero base total entre 2950-340;
Y 24-30% de fraccifn insoluble en metanol, que tiene un nGmero

base total entre 350-380. Como se utiliza aqui el niimero base es

P



la cantidad de &cido que se requiere para neutralizar todos los

constituyentes bisicos presentes en 1 g de la muestra.

Como se menciondé anteriormente, las tres fracciones difieren
sustancialmente en la constitucién de los compuestos contenidos
alli. La fraccién soluble en n-butanol se encuentra que contiene
alcaloides, flavonoides Yy otros compuestos de bajo peso
molecular; la fraccién soluble en metanol se encuentra que
contiene aminodcidos, &cido orgdnico y sales, mientras que la
fraccién insoluble en metanol se encuentra que contiene azicares,

dcidos orgénicos y sales.

Aunque, las investigaciones quimicas extensivas durante los afics
sobre diferentes partes de la planta Argemone mexicana han
resultado en el aislamiento de un nlimero de alcalcides,
flavonoides, aminodcidos, &cidos organicos, &cidos grasos etc.,
sin embargo, no se ha conducide ni reportade ningiGn estudio
sistemitico para el aislamiento e identificacién de otros

principios presentes en la planta.

Uno de tales principios, comiGnmente encontrados en el reino
vegetal son las proteinas de Arabinogalactén (AGP), dque 8son
esencialmente macromoléculas de polisaclridos en los cuales el
carbohidrato estd asociado con o ligado a proteinas. La AGP se

compone principalmente de residuos de arabinosa y galactosa.
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Estos ocurren en plantas como polisac&ridos en asocio c¢on
cantidades variantes de proteinas, y generalmente contienen una
alta proporcién de carbohidratos con comparativamente menos
proporcién de proteinas, usualmente mencs de 10 proteinas,
aungque, Be conocen los AGP que tienen contenidos superiores de
proteinas, también los AGP scn ampliamente distribuidos en la
mayoria de las plantas superiores tales como la Echinacea
purpurea, Nicotiana alata, Vitis vinifera, Diospyros kaki,
Gladiolus gandavensis, Lolium multiflorum, [Anderson, R. L.
Clarke, A. E., Jermin, M.A. KXnox, R.B. and Stone, B.A.,
Australian J. Plant. Physiol., 1977, 4, 143-158], Phaseolus
vulgaris [Hawes, g.b., Adams, G.A., Phytochemistry, 1972, 11,
1461-1465] y Acacia arabica |[Classen, B., Witthohn, K, and
Blaschek, W., Carbohidrate Research, 2000, 327, 497-504].

Las AGP poeeen propiedades de Boporte adhesivo y de agua y
responden a heridas e infecciones en las plantas, Estas
determinan la identidad celular y las interacciones especificas.
Estas también juegan un papel en la diferenciacién celular y de
tejido asi como también en controlar la embriogénesis somidtica.
Ellas también se valoran por las varias actividades biolb&gicas
[Wo 01/00682 Al, 2001] Existen dos tipos de AGP, el AGP I y el
AGP II. El1 fltimo es decir el AGP II contiene un nficleo de
galactosa y estd altamente ramificado, contiene usualmente menos

de 10% de proteina y posee cadenas laterales altamente
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sustituidas por residuos de arabinofuranosilo y algunas veces
otros azficares como la ramnosa, glucosa, manosa, etc. También se

reporta la presencia de &cidos urdnicos y derivados sustituidos.

Como se menciond anteriormente, aunque, 1las investigaciones
quimicas sobre todas las partes de la Argemone mexicana han sido
conducidas, sin embargo, ningln estudio ha estado dirigido hacia
el aislamiento, caracterizacién y entendimiento de las
propiedades biolégicas de los AGP presentes en ciertas partes de

la planta.

RESUMBEN DE LA INVENCION

La presente invencién suministra un método selectivo para el
aislamiento de los AGP provenientes del extracto obtenido de las
hojas y/o tallos de 1la planta, Argemone mexicana en forma
purificada, que exhibe actividad anti-psoridtica bastamente
superior y otras actividades inmunolégicas y farmacolégicas
Gtiles comparadas con el extracto y las fracciones de las hojas
y/o tallos de la planta, Argemone mexicana, como se describid en
la Publicacién de la Solicitud de Patente Estadounidense No.
2003/0194456 Al. En particular, la actividad anti-psoriética
bastamente superior exhibida por los AGP purificados obtenidos
mediante el método selectivo se encuentran gque son altamente

Gtiles en la preparacién de una composici6n farmacéutica que



comprende los miemos y suministra de esta manera un tratamiento
seguro efectivo y bien toleradec y forma la base de la presente

invencién.

Por lo tanto, un aspecto de la presente invencifn es suministrar
un método selectivo para el aislamiento de la Composicién, de
proteina de Arabinogalactin (AGP) en forma altamente pura de las

hojas y/o tallos de la planta Argemone mexicana.

En otro aspecto, la presente invencifn suministra una composicién
de proteina de Arabinogalactam purificada (AGP}, que tiene un
rango de peso molecular promedio entre 10 KD a 150 KD, aislado de

las hojas y/o tallos de la planta Argemone mexicana.

Otrc aspectc de 1la presente invencifn es suministrar una
composicién anti-psori&tica y el tratamiento para la psoriasis,
obtenido de las hojas y/o tallos de la planta Argemone mexicana,
gque no solamente es altamente segura, efectiva y bien tolerada
sino més afin, soluciona los inconvenientes y limitaciones del

régimen terapéutico habitual.

Otro aspecto de 1la presente invencién es suministrar una
compesicién de proteina Arabinogalactdn (AGP) purificada aislada
a través de un método selectivo de las hojas y/o tallo de la

planta Argemone mexicana, que exhibe propiedades inmunolégicas y



farmacolégicas fitiles tales como una o mids de inmunosupresién,
inhibicién de 1linfoproliferacién, modulacién de citeoquina tal
como inhibicién de IL-2, inhibicién de IFN-Y, o induccién del IL-

10, inhibicién de la proliferacitn de queratinocito, actividad

queratolitica, e inhibicifn del MEST.

AlGn otro aspecto adicional de 1la presente invencién es
suministrar una composicién de proteina Arabinogalactdn (AGP)
purificada. Aislada a través de un método selectivo de las hojas
y/o tallos de la planta Argemone mexicana para el tratamiento o
profilaxis de uno o méds de los trastornos tales como dermatitis,
escleroderma, eccema; trastornos inflamatorics b4 otras
enfermedades autoinmunes como la artritis psoridtica, artritis
reumatoide, enfermedad de Cronh, esclerosis mGltiple, enfermedad
del intestino irritable, espondilitis anquilosante, lupus
gistémico eritematoso y sindrome de Sjogren; y/o alergias como el

asma y la enfermedad pulmonar obstructiva crénica.

AGn otro asepecto de la presente invencién es suministrar una
composicién farmacéutica que s8e puede utilizar para el
tratamiento y/o la profilaxis de las enfermedades y condiciones
anteriormente mencionadas que comprenden 1la composicidén de 1la

proteina Arabinogalactén purificada (AGP) aislada a través de un
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mé&todo selectivo de las hojas y/o tallos de la planta Argemine

mexicana.
DESCRIPCION DETALLADA DE LA INVENCION

A menos que se defina otra cosa, todos los términos técnicos y
cientificos tienen el significado como se entiende comiinmente por

un experto en la técnica al cual pertenece la invencién.

Como se utiliza aqui 1la frase “compoeicifn de proteina de
Arabinogalactan (AGP) purificada® significa una composicién que
consiste esencialmente de solamente proteinas Arabinogalactan que
pueden incluir cantidades en trazas de otros componentes
obtenidos de la extraccién del tallo y/o las hojas de la planta
Argemone mexicana de acuerdo a esta invencidén. La composicién de
AGP purificado se distingue de 1la composicién farmacéutica dque
comprende la compoBicién AGP por que la composicién AGP
purificada no incluye ningGn excipiente farmacéuticamente

aceptable.

En nuestra publicacifén de Solicitud de Patente Estadounidense No.
2003/0194456 Al se describe un proceso para obtener un extracto
de las hojas y/o los tallos de de la planta Argemone mexicana y

el fraccionamiento del extracto con n-butanol y metanol para dar



las respectivas fracciones solubles en n-butanol, soluble en

metanol e insoluble en metanol.

El método para la preparacién de las varias fracciones del tallo
y/o las hojas de la planta Argemone mexicana se describe en la
publicacién de 1la Solicitud de Patente Estadounidense No.

2003/0194456 Al comprende las etapas de:

i) preparacién de un extracto del talle y/c¢ las hojas de
la planta Argemone mexicana a través de un nGmero de
procedimientos de extraccién, sin embargo, preferiblemente a
través de la maceracién multietapa, sucesiva y la perforacién
utilizando solventes tales como agua, etancl o mezclas de Estos a
temperatura ambiente para obtener los extractos correspondientes
que esté&n constituldos de alcaloides, flavonoides, aminoicidos,
&cidos orgénicos, azlcares y sales. Estos extractoe se pueden
utilizar como tal o son sometidoe a liofilizaciébn para dar una
masa liofilizada, las <cuales ambas fueron utilizadas para
fraccionamiento;

il) particionar el extracto como se obtuvoc o una solucifn
de la masa liofilizada en agua como se obtuvo en la etapa i) con
n-butancl, y la separacién de a capa de n-butancl de la fase
acuosa Beguido por lavado de la capa de n-butanol con agua y la
evaporacién del sclvente bajo presién reducida para dar una masa

viscosa de la fraccidén soluble de n-butanol, que estd constituida

o\



principalmente por alcaloides, flavonoides, y otros compuestos de
bajo peso molecular;

iil) La mezcla de agitacién de la capa acuosa de la tapa ii)
con aproximadamente 6 a 7 veces su volumen de metanol vy
filtracién/centrifugacién de los s&lidos precipitados y el secado
para dar la fraccién insoluble en metanol, que est& constituida
primariamente de polisacdridos, &cidos orginicos y sales. Este
material se disolvid en agua y se liofiliz6 para dar un polvo
liofilizado;

iv) concentracién del filtrado es decir 1la solucibn
metabélica acucosa proveniente de la etapa iii) bajo presién
reducida para dar una masa 86lida de la fraccién socluble en
metanol, que estd constituida primariamente de aminodcidos,

&cidos organicos y sales inorgénicas.

La fraccién insoluble en metanol preparada de acuerdo con el
método descrito en la publicacién de la Solicitud de Patente
Estadounidense No. 2003/0194456 Al se aisl6 en un rendimiento de
aproximadamente el 33%. Aungue existe mencién en la
especificacién de que la fraccién estd constituida de azlicares,
4cidos orginicos y sales, 8in embargo, estos constituyentes no

fueron caracterizados en ese momento.

Las presentes investigaciones revelan que la reaccidén insoluble

en metanol obtenida como por el mé&todo descrito en la publicacién



de Solicitud de Patente Estadounidense No. 2003/0194456 Al esté&
conatituida de aproximadamente el 3% en peso de los AGP, (con
respecto al extracto acuocso), el resto de los constituyentes son
dcidos orgénicos, aminoAcidos y sales inorgdnicas, es decir, la
fraccién insoluble en metanol obtenida de acuerdo con el método
descrito en 1la publicacién de la Solicitud de Patente
Estadounidense No. 2003/0194456 Al.est& constituida de los AGP en
mezcla con otros componentes. La fraccién insoluble en metancl
contiene los AGP, aungque en baja concentracién y en una forma

altamente impura.

Los presentes inventores han encontrado que los AGP se pueden
aislar y purificar en una forma purificada en un rendimiento de
aproximadamente 0.06% de rendimiento con respecto a los tallos
y/o las hojas de Argemone mexicana o© aproximadamente 1% con
respecto al extracto acuoso liofilizado o preparado de esta a
través de un métodeo altamente selectivo y que leocas AGP aislados
exhibieron una actividad anti-psoridtica bastamente superior
Bobre aquellas obtenidas a través del método descritoc en 1la
publicacién de Solicitud de Patente Estadounidense No.

2002/0194456 Al.

El método selectivo para el aislamiento de los AGP en forma
purificada de las hojas y/o tallos de la planta Argemone mexicana

comprende las etapas de:



a) La extraccién de una parte en peso de las hojas y/o los tallos
de la planta Argemone mexicana con 1 a 10 partes en peso de agua,
un alcohol C;-C; o una mezcla de estos para obtener un extracto
acuoso que puede ser pero no tiene gque ser parcial o

completamente concentrado o liofilizado;

b) Las remocién de los componentes &cidos y bésicos del extracto
acuoso, extracto parcialmente concentrado, una solucifn acucsa
del extracto completamente concentrado o el extracto liofilizado
obtenido en la etapa a) al someter que el extracto parcialmente
concentrado o la solucibn acuosa del extracto ceoncentrado a la
cromatografia de intercaﬁbio de ién para obtener un extracto

acuogo neutro;

¢) fraccionamiento del extracto acuoso neutro obtenido en 1la

etapa b) con n-butanol para dar la fraccién soluble en n-butanol;

d) mezcla y agitacién de loes lavados acucsos de la etapa c¢) con
metanol o etanol y aislamiento de los s6lidos precipitados para

obtener la fraccién insecluble en metancl o etanol; y

e) someter el metanol o la fraccifdn insoluble en etancl obtenida

en la etapa d) a cromatografia de gel y cromatografia de



exclugién de tamafio en sucesidn para obtener una proteina de

Arabinogalactéin purificada (AGP).

El método selectivo de aislamiento del AGP purificado se resume

en La Figura 1.

Para la extraccifn, se pueden utilizar las hojas, tallos o ambos
de la planta Argemone mexicana. Preferiblemente las hojas
frescae, tallos o ambos son utilizados, y estos son molidos hasta

una textura de pasta fina o antes de la extraccién.

En una modalidad de la invencitn, una parte en peso de las hojas
y/o tallos molidos de Argemone mexicana son extraidos con 1 a 10
partes en pesc de agua. El alcohel C;.a, una mezcla de estcos 2 a 4
veces y los extractos combinados percclados durante 2 a 20 horas

a una temperatura de entre 20EC a 45EC.

En otra modalidad, una parte en peso de las hojas y/o tallos
molidos frescos de la Argemone mexicana son extraidos con 1 a 3
partes de agua, alcohol C;.;, © una mezcla de 2 a 4 veces los
extractos combinados percolados durante 2 a 16 horas a una

temperatura entre 20EC a 45EC.

En otra modalidad, una parte en peso de las hojas y/o tallos

molidos frescos de Argemone mexicana son extraidos con 1 a 1,5

N



partes en peso de agua, un alcohol C;.;, © una mezcla de agua y
el alcohol C,.;, de estos 2 a 4 veces con los extractos combinados

percolados durante 16 horas a temperatura ambiente.

El alcohol C;.;, Be sBelecciona de metanocl, etanol, l-propanol, y

2-propanol, preferiblemente etanol.

Después de la percolacién, el extracto es filtrado centrifugado y
el filtrado se puede concentrar parcialmente a un cierto volumen
del volumen original del extracto o se puede concentrar hasta

sequedad o se puede liofilizar.

Cuando el extracto es parcialmente concentrado este se concentra
a un volumen entre 1/5 a 1/10 del volumen original del extracto.
Cuando el extracto original se concentra hasta sequedad p se
liofiliza, el extracto seco o© el polvo liofilizado se pueden
redisolver en dosis 50 veces en peso de agua a una parte en peso
de la masa 8seca/liofilizada antes de 1la cromatografia de

intercambio de ién.

En una modalidad preferida el extracto acuocsc liofilizado se
disolvié en 12 +veces agua antes de la cromatografia de

intercambio de ién.



Bien sea la solucién del extracto parcialmente concentrado o la
solucién acuosa del concentrado liofilizado obtenido sobre la
concentracién completa del extracte original es entonces sometida
a cromatografia de intercambio de ifn secuencial scbre una resina
de intercambic de catién seguido por cromatografia sobre una
resina de intercambio de anién o en otra modalidad cromatografia
de intercambio de if6n sobre una resina de intercambio de anién
seguida por cromatografia sobre resina de intercambio de catién

para lograr un extracto acuoso neutro.

Las resinas de intercambio de catidn y anién se emplean en
proporciones de una parte a 50 partes en peso al volumen del

extracto utilizado.

Las resinas de intercambio de catifn adecuadas se pueden emplear
incluyendo intercambiadores de catién de &cido fuerte de
polietileno sulfonatado e intercambiadores de catidén de 4acido
débil tipo @&cido carboxilico. Las resinas intercambiadoras de
catién adecuadas incluyen pero no estén limitadas a
intercambiadores de catién de A&cido fuerte de poliestirenc
sulfonatado comercialmente disponibles y cominmente utilizadas
como AG 50W (Biol-Ral, USA), Amberlite IR-20(Rohm and Hassa, USA),
Dowex 50W (Dow Chemical Co., USA), Duolite 225 (Dia-Prosim Ltd)},
Permutit RS (Permutit AG, Germany), and Permutite C50D (Philips

and Pain-Vermorel, France); e intercambiadores de catidén de &cido
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débil tipo 4&cido carboxilico como 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, Alemania),

y Permutit H y H-70 (Permutit Co., USA).

Se pueden emplear resinas intercambiadoras de anifn adecuadas que
incluyen intercambiadores de anién de base débil tipo amina
alifatica e intercambiadores de anitn de base fuerte. Las resinas
intercambiadoras de anién incluyen pero no esté&n limitadas a los
intercambiadores de anién de base débil tipo amina alifdtica
comercialmente disponibles y comGnmente utilizadas. Como
Amberlite IR-45 e IRA-67 (Rohm and Hass, USA), Dowex 3 (Dow
Chemical Co., USA), Permutite E (Permutit AG, Germany), Permutit
A 240A (Philips and Pain-Vermorel, France); y en intercambiadores
de unién de base fuerte como 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 (Permutit AG,

Alemania), y Permutite 330D (Philips and pain-Vermorel, France).

El extracto acucso neutro asi obtenido se puede liofilizar y 1la
masa liofilizada se puede particionar entre n-butancl y agua para
la siguiente etapa de fraccionamiento. En la alternativa, el
extracto acuoso neutro se puede utilizar como tal para el
fraccionamiento con n-butanocl. Para la efectividad en costo es

preferible utilizar la scolucién de fraccién neutra obtenida



después de pasar a travée de resinas intercambiadoras de catién y

anién como tales para el fraccionamiento con n-butanol.

Tipicamente, la masa liofilizada anteriormente mencionada del
extracto neutro reparticiona en una mezcla de agua n-butanol por
1 parte de masa liofilizada. A la solucién se le permite
permanecer y la capa de n-butancl se separa de la fase acuosa. La
etapa pe repite 2 a 4 veces y las capas acucsas combinadas se

utilizan para fraccionamiento adicional con metanol o etanol.

En un ejemplo de la invencién 1 parte del volumen de la solucidn
de fraccibén acuosa neutra obtenida después de pasar a través de
las resinas de intercambio de catién (Amberlite IR 120} y anién
{Amberlite IRA 400) se agrega a aproximadamente 10 partes en
volumen de n-butanol. Las fases se mezclan, se les permite
permanecer y la capa de n-butanocl se separa de la fase acuosa. La
etapa ge repite 2 a 4 veces y las capas acucsas combinadas se

utilizan para fraccionamiento adicional con metanol o etanol.

La fase acuoBa combinada obtenida en la etapa anteriormente
mencionada se mezcla con metanol © etancl y se agita para
precipitar la fraccién insoluble de metal/etanocl. Tipicamente, el
metancl o etanol se emplea en proporciones de 1 a 20 veces el

volumen por volumen de extracto acuoso.
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El s6lido precipitado, que contiene el AGP se aisla por medios
convencionales, tal comc decantacién, filtracién, centrifugacién,

etc. y luego se seca para producir un pelvo amorfo café.

El s6lido AGP asi obtenido, que contiene AGP-HM y AGP-LM ge
somete adicionalmente a cromatografia de gel secuencial y a
cromatografia de exclusién de tamafio para obtener AGP-HM y AGP-LM

purificado.

La cromatografia de gel se lleva a cabo utilizando técnicas
convencionales y absorbentes poliméricos tales comoc absorbentes
de Amberlite XAD-2, XAD-4 o XAD-7, preferiblemente XAD-7. El AGP
gSlido e impuro se aplica en una banda estrecha a la parte
superior de la columna requisito y se lava por medio de fase
mévil que es agua, Las fracciones gque contienen el AGP son

recolectadas.

El eluido que contiene el AGP impuro se somete adicionalmente a
cromatografia de exclusién de tamafilo utilizando té&cnicas
convencionales. El Sefacril (1:25-1:50) se puede utilizar para
obtener AGP, AGO (HM) y AGP (LM) purificados de la presente
invencién. El1 sefacril S-100, S-200 HR Y S-300 HR comercialmente
disponible se puede utilizar siendo el preferido el $-200 HR. El

Sefacril se puede emplear en una proporcién de 1 a 2 partes en



peso a 25 A 250 partes en volumen de la sclucién de AGP obtenida

después de cromatografia de gel.

En una modalidad, el AGP crudo (100 mg) se disuelve en agua y se
carga sobre Sefacril $-200(25 ml). La columna se eluye a una
proporcién de 0.5 ml/minuto y se recolectan 50 fracciones. Todas
las fracciones son monitoreadas mediante HPLC-ELSD. Las
fracciones 10 a 20 se combinaron sobre la base del KEPLC para
producir AGP-HM y las fracciones 25 a 35 también se combinaron
para producir AGP-LM, los componentes de 1la composicidn AGP

tienen un rango de pesc molecular promedio entre 10 KD y 150 KD,

Luego de 1la cromatografia de exclusitn de tamafioc el AGP
purificado de la presente invencién s8Be puede aislar de la
solucién acuosa a través del emplec de técnicas convencionales
tales como evaporacidn, liofilizacién, secado por rociado, secado

por congelamiento etc.

El AGP purificado, asi obtenido se encuentra que muestra un rango
de peso molecular promedio entre 10 KD a 150 KD. Se encuentran
para exhibir uwno o© mis de los siguientes efectos:
inmunosupresién, inhibicién de linfoproliferacién, modulacifn de
citogquina tal como inhibicién IL-2, inhibicién IFN-A, Induccién

IL-10, inhibicidn de la proliferacidén de queratinociteo, actividad



queratolitica e inhibici6ébn MEST. Estos 8e conocen por estar
involucrados en trastornos inflamatorios, enfermedades
autoinmunes y alergias. Estos también 8se conocen por estar
involucrados en actividad anti-pecoridtica, dermatitis,
esclercderma, eczema Yy dermatitis atépica. Los trastornos
inflamatorios y las enfermedades autoinmunes incluyen artritis
psoridtica, artritis reumatoide, enfermedad de Crohn, esclerosis
miltiple, enfermedad irritable del intestino, espondilitis
anquilosante, lupus sistémico eritematoso sindrome de Sjogren.
los tipos de psoriasis incluyen psoriasis de placa, psoriasis
gotosa, psoriasis pustulosa y psoriasis de las ufias. Las alergias
incluyen asma y enfermedad pulmonar obstructiva crénica. La
induccién de IL-10 también es {Gtil en otras dolencias de piel
crénicas, recurrentes y otras en donde esté involucrado el

antigenc de linfocito cutfineo o el antigeno de leucocito cuténeo.

La composicién de la proteina Arabinogalactdn purificada (AGP)
exhibe excelente actividad anti-psoridtica in vitro e in vivo,

mediada por via de la inducciSn IL-10.

El AGP purificado de la presente invencifn (que es soluble en
agua) obtenida después de cromatografia de exclusién de tamafio
sobre, por ejemplo, Sefacril se constituye de varias fracciones
de diferentes pesos moleculares. Tales fracciones tienen pesos

moleculares promedio tan altos como entre 115 a 150 KD y tan



bajos como entre 10 a 15 KD. Los AGP gque poseen altos pesos
moleculares se denominan AGP-HM, mientras gque aquellos de bajos
pesos moleculares se denominan AGP-LM. Una composicién AGP tipica
se constituye asf de 1los AGP-HM y AGP-LM en proporciones
variantes. Se debe entender que el AGP anteriormente mencionado
se forma- a travée de una senda biogenética, en donde los
carbohidratos/monosaciridos est&n constantemente buscande una
proteina para formaci6n de enlace covalente, conduciendo
finalmente a los AGP de peso molecular bajo (AGP-LM) y peso
molecular alto los (AGP-HM). Tal formacién de enlace covalente es
constantemente propagada y si un métodeo particular termina con un
AGP-ILM de peso molecular promedio de menos de 10 KD o un AGP-HM
de peso molecular promedio mayor de 150 KD dependeria de varios
factores, que son para nombrar un poco la naturaleza de las
partes de la planta utilizada es decir si las hojas o los tallos
frescos de la planta Argemone mexicana se han utilizado para
extraccién, las condiciones de cosecha de las hojas es decir si
se cosechan en la estacidén de invierno etc¢. De esta manera, es
posible que una composicién AGP purificada que tiene un peso
molecular promedio por fuera del rango de 10 KD 150 KD se peodria
obtener empleando el método de la presente invencién dependiendo
de los factores anteriormente mencionados. En vieta de lo
anterior, la composicién, AGP con un peso molecular promedic por
fuera del rango de 10 KD a 150 KD estaria dentro del alcance de

la invencién. Ejemplos de tales composiciocnes AGP son aquellas



con un limite inferior de un peso molecular promedio de 9 KD o
composiciones AGP con un limite superior del peso molecular

promedio a 150 KD.

La masa del AGP obtenida por medio del presente método estéd
constituida de carbohidratos, con una proporcién mias pequeila de
proteinas. Los componentes de carbohidrato del AGP son Arabinosa,
Ramnosa, &cido Urénico Metilado, Manosa, Galactosa, Glucosa, Y
otros azlcares no identificados, que estin ligados a un
componente de proteina que consiste de varios aminodcidos, que
son identificados, como Asparagina, Glutamina, Hidroxiprolina,
Serina, Glicina, Histidina, Arginina, Treonina, Alanina, Prolina,
Tirosina, Valina, Metionina, Isoleucina, Leucina, Lisina,
Fenilalanina, etc., como seria evidente de las Tablas I y II de

la especificacitn.

Se nota que no sclamente es la composicifn glicosil de ambos AGP-
HM y AGP-LM pimilares es decir ellos muestran similitud en 1la
proporcién de monosaciridos y proteinas presentes en esta sino el

enlace de glicosilo en ambos casos son también similares.

Ademds, se nota que la actividad biol&gica de los dos componentes
de peso molecular son comparables y nc muestran mucha variacién.
Es decir, el AGP-ML purificado que tiene un peso molecular de 10

KD exhibe una o més de inmunosupresidén; inhibicidén de
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linfoproliferacién; modulacién de citoquina tal como inhibicién
de IL-2, inhibicién de IFN-A, e induccién de IL-10; inhibicién de
proliferacién de queratinocito, actividad queratolitica,
inhibicién MEST y mis importante actividad antisoriasis que es
comparable con aquellas exhibidas por un AGP-HM purificado que

tiene un peso molecular de 150 KD.

La compopicién AGP-de esta invencidén se compone de los AGP-
{tanto AGP-HM como AGP--LM) que es sustancialmente libre de otros
componentes presentes en el extracto de la planta, que son una
mezcla de alcaloides, flavonoides, &4cidos orgénicos, aminoécidos,
azGcares, polisaclridos, proteinas, proteoglicanos {excluyendo
AGP) y sales. Como se utiliza aquf el término “sustancialmente
libre” pretende cubrir composiciones AGP que contienen desde
aproximadamente 0.0001% en peso a aproximadamente 10% en peso de

los ctros componentes del extracto de la planta.

La fraccién de n-Butanol contiene una mezcla de alcaloides (tal
como protopina, nitrato deprotopina, berberina, nitrato de
berberina, criptopina, alocriptopina, coptisina, sanguinarina,
dihidrosanguinarina, norsanguinarina, 6-acetonil
dihidrosanguinarina, dihidroqueleritrina queleritrina,
norqueleritrina, norgqueleritrina, 6-acetonil dihidroqueleritrina,

(-) queilantifolina, (-) f-esculerina metohidréxido, (-) a-



estilopina metohidré6xido, 6-acetonil dihidrosanguinarina, ({-) -
ateytrahidropalmatina, metohidréxido, reticulita, talifcolina,
muramina, argemonina, norargeminina, heleritrina, Y
oxihidrastinina}, flavonoides (tales como isormanetina,
isoramanetin-3-glucésido e isorhamnetin-3,7-diglucésido) y otros

compuestos de peso molecular bajo;

La fraccién socluble en metanol contiene aminodcidos (tales como
histidina, 1lieina, &cido gluté&mico, glicina, alanita, leucina,
valina, fenilalanina, tirosina, treocnina, arginina, serina,
aspargina, cisteina, metionina, triptecfano, hidroxiprolina,

prolina y &cido aspirtico), azGcares y algunas sales;

La fraccién insoluble de metancl contiene algunos &cidos
orgénicos (tales como succinico, citrico, tartérico y malico),
monosacfiridos, polisacdridos, proteoglicanos (incluyendo AGP) y

sales.

En una modalidad de la invencidn, las composiciones AGP contienen
menos de 1% en peso de otros componentes del extracto de la

planta.

La composicisn AGP purificada aislada por el procesc de esta

invencién se encuentra que es un excelente inductor para IL-10 en
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loe PBMC humano activado con ConA. Este producto aproximadamente
371% de la induceién a una concentracién de 200 pg /ml, que es
bastamente superior a un valor de aproximadamente 171% exhibido
por la fraccién insoluble en metanol obtenida a través del método
descrito en 1la publicacién de 1la Solicitud de Patente
Estadounidense No. 2003/0194456 Al a la misma concentracién de

200 ug /ml.

M&s particularmente, la composicién AGP aislada es notorio por
que esta exhibe la induccién de IL-10 igual o mayor que aquella
exhibida por la fracci6n insoluble en metanol obtenida a través
del método descrito en la publicaciébn de la Solicitud de Patente
Estadounidense No. 2003/0194456 Al a una concentracién muy baja

de 0.2 a 2.0 pg/ml.

Una comparacién del efecto de la concentracién del AGP de 1la
presente invencién sobre la induccién del IL-10 mediante los PBMC
Humanos intuidos con ConA con aquel de la fraccién insoluble de
metanol preparada por el método descrito en la Solicitud de
Patente Estadounidense No. 2003/0194456 Al se resume en la Tabla

IA.

TABLA IA



Comparacifn del Efecto de la Composicién AGP de

Invencién Sobre la Induccién de IL-10 por medio

Humanos Inducidos con ConA con aquel de la Fraccidn

Metanol Preparada Mediante el Método Descrito en la

Patente Estadounidense No. 2003/0194456 Al.

la Presente

de los PBMC

Insoluble en

Solicitud de

Sr. Concentracién de| Induccifn | Concentracidn | Induccidén
No. la Composicién | Porcentual | de la Fraccién| Porcentual
AGP de la| Promedic Insoluble en | Promedio
Presente Metanol {Dada en la
Invencién (ug/ml) obtenida tabla 8 de
mediante el|la Solicitud
M&todo de 1la|US de la No.
Solicitud U.S. | 2003/0194456
No. Al)
2003/0194456
Al
0l 200.00 371.40 200.00 171.10
02 20.00 303.80 20.00 162.10
03 2.00 237.30 2.00 958.30
04 0.20 137.20 0.20 24 .60
05 0.02 114.30 0.02 -4 .00
06 0.002 106.00 0.002 -5.00
07 0.0002 102.60 0.0002 -

* Los valores son descritos en incremento porcentual del basal

con referencia al control.

** E]l porcentaje promedio de induccién exhibide por la fraccién

insoluble en metanol obtenida a través del método descrito en la

de la Solicitud de Patente Estadounidense No. 2003/0194456 Al fue

de 171% a una concentracién de 200 pg/ml.




Tal actividad bastamente potente exhibida por el AGP obtenido por
el método descrito anteriormente le posibilita ser administrada a
una concentracién sustancialmente reducida de 1/centésima a
1/milésima de la doeis requerida a ser administrada utilizando
los extractos/fracciones obtenidas por el método descrito en la
Solicitud de Patente Estadounidense No. 2003/0194456 Al
guministrando de esta menara un tratamiento efectivo en costos,

eficiente y bien tolerado para la psoriasis y otros trastornos.

La presente invencién suministra composiciones farmacéuticas que
comprenden una cantidad efectiva de la composicién de proteina
Arabinogalactén (AGP) purificada, que tiene un rango de peso
molecular promedio entre 10 KD a 150 KD, aislada de las hojas y/o
los tallos de la planta de Argemone mexicana mediante el método
selectivo enumerado anteriormente, en mezcla con excipientes
farmacéuticamente aceptable. Las composiciones de esta invencién

son sBeguras, efectivas y bien toleradas.

Las composiciones farmacéuticas adecuadas para uso en la presente
invenecifn incluyen composiciones en donde los ingredientes
activos estan contenidos en una cantidad efectiva para lograr su
propésito deseado. El término una cantidad efectiva significa que
la cantidad de la composicién AGP gque elicitard la respuesta
biolégicas o médica de un tejido, célula, o Bsistema, animal,

mamifero no humano o mamiferc humano que esti siendo buscada. Se



pretende referirse a situaciones donde abria desaceleracién,
interrupcién, tensién o parada de la progresién de las
enfermedades y/o condiciones descritas aquli, pero no
necesariamente indican una eliminacién total de toda 1la
enfermedad y si tomas de de la condicibén, sino que incluyen

tratamiento profilictico de enfermedades y/o condiciones.

La composicién AGP de la presente invencién se puede formular en
una forma de dosis adecuada en mezcla con uno © méis excipientes
farmacéuticamente aceptables tales como vehiculos, diluyentes
llenadores y similares. Las formas de dosis adecuadas son formas
adecuadas para la administracién oral o la aplicaciébn tépica.
Ejemplos no limitantes en tales formas de doeis son liquidas,
polvos secos o concentrados de polvo, cdpsula, tableta, globulos,
grénulos, geles, unglientos, cremas, emulsiones, suspensiones,

dispersiones, lociones, pildoras y similares.

Generalmente una composicién farmacéutica tipica para 1la
administracién oral comprende 1la composicién AGP como el
ingrediente activo en una cantidad en el rango de entre 50-5.000

mg, mids preferiblemente 200 mg.

Generalmente una composicidén farmacéutica tipica para la

administracién tépica comprende la composicién AGP como el
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ingrediente activo en una cantidad en el rango de entre 0.1-10%

en peso, mids preferiblemente 2% en peso.

La dosis profiléctica o terapéutica de la composici&én AGP o las
composiciones que contienen la composicién AGP es de 50 mg a 5000
mg por dia preferiblemente 200 mg de dosis por dia. La dosis se

puede administrar en una dosis simple o diwvidida.

Sin embargo, la formulacibén exacta comec la ruta de administracién
Yy la dosis se pueden escoger por el paciente o el profesional al
cuidad de la salud en vista de la condicién del paciente y si el
paciente esté actualmente afligido de la enfermedad o condicién o
Bi el tratamiento es profillctico. Una dosis profildctica ae
puede administrar a un paciente que este en riesgo de desarrocllar
una enfermedad o condicién. Los factores riego incluyen pero no
estén limitados a factores genéticos y de riesgo ambiental. Se
refiere administrar la composicién farmac€éutica a una dosis gque
producird el resultado deseado son originar efectos colaterales
indebidos, como se utilizan agqui, el término “paciente” significa

animal, mamifero no humano, o mamifero humano.

Se pueden preparar formas de dosis adecuadas para la
administracifn oral y la aplicacién tépica que comprendan la
composicién AGP de la presente invencién en mezcla con vehiculos

farmacéuticamente aceptables.
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Las formas adecuadas de administracién oral incluyen tabletas,
cdpsulas, concentrados en polvo, melazas, elixires o
suspensiones. Las formas adecuadas de aplicacién tipica incluyen
unglientos, cremas lociones, aceites y sistemas de suministro de

droga transdérmica.

Los excipientes farmacéuticamente aceptables adecuados incluyen
azficares tales como lactosa, sucrosa, manitol, sorbitol, vy
xilitol; Almidones tales como almidén de maiz, almidén de tapioca
y almidén de papa; Celulosa y sus derivados tales como
carboximetil celulosa de sodio, etilcelulosa y metilcelulosa;
Fosfatos de calcio tales como fosfato de dicalcio y fosfato de
tricalcio; sulfato de sodio; Sulfato de calcio; Polivinil
pirrolidona; alcohol polivinilico; Acido estefrico; aceites
vegetales tales como aceite de mani, aceite de semilla de
algodén, aceite de sé&samo, aceite de oliva y aceite de maiz;
Tensoactivos no idnicos, catidnicos y anibénicos; Polimeros de

etilenglicol; Pp-ciclodextrina, Alcoholes grasos; S&lidos de

cereal hidrolizados; Asi como también otros llenadores
compatibles no téxicos, Ligadores, Desintegrantes,
Amortiguadores, Preservativos, Antioxidantes, Lubricantes,

agentes Saborizantes etc.



Las composiciones de la invencién son preobradas de acuerdo a

técnicae convencionales conocidas en el arte.

Las composiciones son farmacéuticamente aceptables significando

que ellas son adecuadas para el usc con humanos y/o animales.

Las composiciones AGP y las composiciones farmacéuticas de esta
invencién son Gtiles en el tratamientc y/o la profilaxis de las

enfermedades y condiciones descritas aqui.

La composicién AGP de esta invencién o© wuna composicién
farmacéutica que comprenda la composicién AGP de esta invencién
se puede utilizar en el tratamiento y/o la profilaxis de
dolencias de psoriasis de la piel tales como psoriasis incluyendo
psoriasis de placa, psoriasis gotosa, psoriasis pustulcsa Yy
psoriasis de las uflas que comprende 1la adminiestracién a un
mamifero necesitado de tal tratamiento o© a un mamifero en riesgo
de dolencias de psoriasis en la piel de una cantidad efectiva de
la compeeicién AGP o una composicién farmacéutica que comprenda
una cantidad terapéuticamente efectiva de la compesicién de

proteina Arabincgalactén purificada (AGP}.

La compoeicién AGP o la composicién farmacéutica que comprende la
composicién AGP se puede utilizar en el tratamiento o profilaxis

de trastornos inflamatorios, enfermedades autcinmunes como
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artritie psoridtica, artritis reumatoide, enfermedad de Crohn,
esclerosis miltiple, enfermedad del intestino irritable,
espondilitis anquilosante, lupus sistémico eritematoso y sindrome
de Sjogren; alerglas comc el asma y la enfermedad pulmonar
obetructiva crénica. El tratamiento o la profilaxis comprenden la
administracién a un mamifero necesitado de tal tratamiento o a un
mamifero en riesgo de desarrollar o experimentar un ataque de uno
de eBtos trastornos o enfermedades una cantidad efectiva de la
composicién AGP o una composicién farmacéutica gque comprende una
cantidad terapéuticamente efectiva de la composicién de proteina

Arabinogalactédn purificada (AGP).

Las composiciones de esta invencién que originan la
inmunosupresién, también son (tiles para pacientes que esperan

sufrir o han recibideo un trasplante de 6rgano.

Elucidacién Egstructural y Caracterizacién de la Composicién AGP.

Determinacién del Contenido de Carbohidratos de la Composicién

AGP.

El contenido de carbohidrato total de las composiciones AGP, de
la presente invencién se determind® mediante el método de &cido
fenol-sulfirico wutilizande D-galactosa como un estdndar. La

composicién AGP, AGP-HM y AGP-LM se disclvieron separadamente en



una concentracién de 0.16 mg/ml con agua destilada. A 1 ml de
cada una de estas tres scluciones tomadas separadamente se agregd
1 ml de solucién de fenol a, 5% Y 10 ml de &cido sulfirico. Estos
fueron sometidos a vértice para mezclarlos permitiéndose el
enfriamiento a temperatura ambiente. La absorbancia se midié por
280 nm. El contenido de carbohidrato de las composiciones AGP se
encuentra que estd entre 45 -98% respectivamente comparado con el

esténdar de galactesa.

Determinacién del Contenido de Proteina de la Composicitn AGP.

El contenido de protefna total de las composiciones AGP, de 1la
presente invencién se determina mediante el método Bradford. El
contenido de la proteina de la compresién AGP, AGP-HEM y AGP-LM
estuvo entre 2-20%. Los constituyentes de aminodcidec de 1la
composicién AGP pse identifican c¢omo asparagina, glutamina,
hiodroxiprolina, serina, glicina, histidina, arginina, treonina,
alanita, prolina, tirosina, +valina, metionina, isoleucina,
leucina, lisina, y fenilalanina, por medio del analizador de

aminofcido utilizando est&ndares.

La identificacién de Glicosilo y el contenido de Aminodcido de la
composicién AGP por Hidré6lisis y TLC 20 mg de fracciédn neutra
obtenida despuée de cromatografia de exclusifn de tamafic se tomé

y se Hidrolizdé con 2M de &cido trifluoro acético (TFA, 200 ul) en
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un frasco cerrado. El frasco se calent®é a 100°C durante 1 h, se
concentrd y se liofilizé. Una Cromatografia de Capa Delgada (TLC)
de la mezcla se corrié con azlGcar y esténdar y las muestras de
aminoficido. Leos resultados cobservados mostraron la presencia de
monosaciridos tales como arabinosa, galactosa, glucosa, ramnosa,
y mancsa. Los aminodcidos tales como +valina, fenilalanina,

serina, GABA, isoleucina e histidina también se observaron.

Identificacidén del Contenido de Glicosilo y de la Composicién AGP

El andlisis d la composicién de glicosilo se desarrolld mediante
cromatografia de gas/espectrometria de masa combinadas (GC/MS) de
los derivados de per-O-trimetilsilil (TMS) de 1los metil
glic6sidos de monosacidridos producidos del AGP-HM y del AGP-IM

mediante metanolisis &cida.

Los metil glicésidos fueron primero preparados de la muestra seca
de los AGP mediante metanb6lisis en HCL en 1 M en metanol a 80°C
{18-22 horas) seguido por la re-N-acetilaciébn con piridina vy
anhidrido acético en metanocl (para la deteccidn de azlcares
amino). Las muestras fueron entonces per -O-trimetileiladas por
el tratamiento con Tri-Sil (Pierce) a 80°C (0.5 horas). Estos
procedimientoe se 1llevaron a cabo tal como se describid

previamente por Cork, W. S., Darvill, A. G., McNeil, M.,
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Stevenson, T. T., y Albersheim, P., Methods Enzymol., 1985, 230,

1-15 y Methods Enzymol., 1985, 118, 3-40.

Los an8lisis GC/MS de los metil glictsidos TMS Bse desarrcllan
sobre un HP 5890 GC en interfase con un 5970 MSD, utilizando una
columna capilar de silice fusionada a EC-1 All Tech (30mm x 0.25

mm ID)}.

La Tabla I resume loe componentes de glicosilo de la composicidn

AGP.

Tabla I

Componentes de glicosilo de la composicién AGP

Componentes Composicién AGP
(Mol %)

Arabinosa (Ara) 34.00

Ramnosa (Rha) 3.40

Acido urénico metilado (MUA) 5.00

Manosa (Man) 2.20

Galactosa (Gal) 48.90

Glucosa (Glc) No detectado
AzlGcares no identificados 6.50

Determinacién del Enlace de Glicosilo de la Composicién AGP
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Método NaQH: Para el andlisis de enlace de glicosilo, una muestra

de la composicidén AGP se permetils, despolimerizé, se redujo, y
acetils; Yy los alditol acetatos parcialmente metilados
resultantes (PMAA) analizados mediante la cromatografia-
espectrometria de masa (GC-MS) como se describié antes [Cork, W.
S., Darvill, A. G., McNeil, M. Stevenson, T. T. y Albersheim, P.,
Methods Enszymeol., 1985, 230, 1-15; Cork, W. S. Darvill, A. G.,
McNeil, M., Stevenson, t. T. and Albersheim, P., Methods

Enzymol., 1985, 118, 3-40].

Inicialmente, una alicota de la muestra se permetils [mediante el
método de Ciukanu y Kerek, Carbohydr. Res. 1984, 131, 209-217]
incluyendo el tratamiento con hidréxido de sodio y yoduro de
metilo en DMSO. La permetilacién se repitid 2 veces con el fin de
ayudar a completar la mutilacién del polimero. Luego del trabajo
de la muestra, el material permetiladoc se hidrolizé utilizando
Scido trifluorocacético 2 M (2 h en tubo sellado a 121¢C),
producido por NaBD,, Y Yy acetilado wutilizando anhidrido
acético/piridina. Los PMAA resultantes fueron analizados en un
Hewlett Packard 5890 GC e interfase con un 5970 MSD (detector
gelectivo de masa; modo de ionizacién de impacto electr6n); 1la
geparacién se desarrolld sobre una columna capilar de silica

fusionada de fase unida a 30 m Supelco 2330.



La Tabla II resume los enlaces glicosilo con los porcentajes.

Tabla II

Enlace Glicosilo de la Composicidn AGP

ligado (3-Gal p)

Residuo Glicosilo Porcentaje Pregente en la
Composicién AGP

Residuo de ramnopirascnil | 3.00
Terminal (t-Rha p)
Residuo de arabinofuranosilo| 22.00
Terminal (t-Ara f)

-|Residuo de arabinopirancsilo|1.00
Terminal (t-Ara p)
Mezcla 1.00
Residuo de 3-ramnopiranosilo
{3-Rha p)
Residuo de 4-ramnopiranosilo
(4-Rha p)
Residuo de glucopiranosilo | 3.00
Terminal (t-Glc p)
Residuo de galactopiranosilo|5.00
Terminal (t-Gal p)
Residuo de arabinofuranosilo 5-|5.00
ligado (5-Ara f)
Residuo de manopirancsilo 2- | Trace
ligado (2-Man p)
Residuo de glucopiranosilo 2- |Trace
ligado (2-Glc p)
Residuo galactopirancseilo 3-116.00
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Residuo galactopiranosilo 4-11.00
ligado (4-Gal p)1.00

Residuo glucopiranosilo 6 - |2.00
ligado (6-Glc p)

Residuo galactopiranosilo 6-|8.00
ligado (6-Gal p}

Residuo glucopiranosile 3,6-|2.00
ligado (3,6 -Glc p)

Residuo galactopiranosilo 3,6-(31.00

ligado (3,6-Gal p)

Determinacién del Peso Molecular de la Composicién AGP

La composicién AGP, AGP-HM y AGP-IM se analizaron utilizando el

instrumento GPC acuoso Waters,

equipado con un solvente integrado,

Modelo Alliance 2690 gque estéa

la unidad de manejo demuestra

y el detector de indice refractive que contiene celdas & Spticos

de flujo térmicamente protegido con un intercambiador de calor de

contracorriente para una mejor estabilidad de la linea base. La

estacién de trabajo de cromatografia incluye la adquisicién de

datos y el software de control y el software
procesamiento de datos. Las columnas GPC son de
(tipo TSK-GEL PW) que consiste del gel semi
polimero hidrofilico. E limite de exclusién de

(Dextranc) es de 1,000 a 7,000,000 de peso

columnas fueron designadas

para

Milenium para el
Tosoh Corporation
rigido basado en
los polisacAridos

molecular. Estas

separacién analitica vy
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preparativa de los polimeros sintetizados solubles en agua, los
oligémeros y las sustancias Dbiolbgicas talee como los
polisacéridos, los &cidos nucleicos, las proteinas, los péptidos,
etc. El kit pullulan consiste de muestras de polisacdrido de

diferente peso molecular para la calibracién de columna.

El método GPC se ha desarrcllade wutilizando condiciones
analiticas variantes tales como columnas de porosidad diferentes,
concentraciéfn & naturaleza de la fase mévil, taza de £flujo,
sensibilidad del detector etc. La separacifn activa con la
muestra de polisaclirido se obtiene al vutilizar solucidén de
nitrato de sodic 0.2 M y las siguientes fueron las condiciones
analiticas adecuadas para la caracterizacién de la molécula de

droga basada en polipacérido.

El peso molecular de la composicién AGP se determind por
comparacién del tiempo de elusién utilizando cromatografia de
exclusién de tamafio. Con base en la comparacién del rango de peso
molecular promedic de la composicién AGP se encuentra gque estéd

entre 10 KD a 150 KD.

Los pesoe moleculares del AGP-LM y AGP-HM también se determinaron
de una manera eimilar. Con base en la comparacién del peso
molecular promedio de los componentes se encuentra que es de 13

KD a 15 KD respectivamente.



Espectro Infrarrojo de Transformaciém Fourier (FT-IR) DE LA

composicién AGP.

El espectro IR de la AGP-HM de la presente invenciédn medido por
el Espectrémetro Infrarrojo de TransformaciSn Fourier (8201 PC
Shimadzu) utilizando muselina Nujol en glébulos KBr muestra banda
de absorcién amplia a 3400 cm™® que indica la presencia de gripos
hidroxile y a 2850-2960 cm® revelando el tensionamiento de los

enlaces CH.

H) Espectro Magnético Nuclear 'H de la Composicifén AGP

El espectro NMR 'H delAGP de la presente invencidn se registra en
D,0 a 500 MHz en un EspectrSmetro de Resonancia Magnética Nuclear

broker DRX 500.

Se hizo una asignacién de protén extensiva de todos los
principales tipos de enlace detectados mediante el andlisis de
mutilacién. En el espectro RMN 'H las sefiales H-1 corresponden a
los residuos de B-D-Gal-p (5 4.22-4.47) y residuos de a-L-Ara-f
(6 5.17-5.33) Be detectaron. Hubo numerosas sefiales de & 3.53-
4.22, que corresponden a H-2 a H-6 de los residuos P-D-Gal-p, H-
2 a H-5 de los residuos a-L-Ara-f y H-2 A H-5 de los residuos

pequefioe de glucosa, ramnosa y manosa. Para resolver y asignar

!
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eatas sefiales pe desarrollan experimentos 2D homo- Y
heteronucleares para residuos particulares. La asignacién de los
diferentes tipos de enlace para cada unc de loe sistemas spin
identificado en el espectro 2D se soporta por los datos de enlace
en la tabla II y por comparacidén con los datos RMN reportados en

Ja literatura pata otros AGP.

Protones anoméricos: Los protones anoméricos observados en & 5.33
y & 5.17 se asignan al terminal y los residuos o-L-Araf 5-
enlazados, respectivamente. La sefial en & 5.17 también se asigna
al terminal o-L-Rha p y & 5.10 al a-L-Rha p 4-ligado. De forma
gsimilar, la sefial en & 4.61 se asigna a a-L-Rha p 3-ligadc. lLa
gsefial en & 4.56 se asigna a f-D-Gal p. Signal 6-ligado. La sefial
en 5 4.61 se asigna f(-D-Gal p 3-ligado y las sefiales en § 4.56 y

4.57 se asignan al terminal p-D-Gal p y p-D- Gal p.3- 6-ligado.

Protones H-2: Las sefiales en & 4.3]1 y 4.22 se asignan a H-2 del
terminal y el residuo a-L-Ara f 5-ligado, respectivamente.
Adicionalmente, la sefial en & 3.45 se asigna al terminal B-D-Gal
p mientras que la sefilal en & 3.74 se asigna a los residucoe p- D-
Gal p 3-, 6- y 3,6- ligado. Las sefiales en & 4.03, 3.74 y 3.57 se
asignan a los protones H-2 de 4-ligado, 3-ligado y el terminal o-

L-Rha p, respectivamente.
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Protones H-3: Sefiales en & 4.03 se asignan al terminal y los
residuos a-L-Ara f 5-ligados. Adicionalmente la sefial en & 3.81
ge asigna al terminal y el B-D-Gal p ligado. De forma similar 1la
sefial en & 4.31 se asigna a las porciones p-D-Gal p 3- y 3,6-
ligado. Las Befiales en & 3.93, 3.63 y 3.57 se asignan a 4-ligado,

terminal y a-L-Rha p 3-ligado, respectivamente.

Protones H-4: lLa sefiales en & 4.22 se asigna al terminal y al o-

L-Ara f 5-ligado. La sefial en & 3.63 se asigna a los residuos f-
D-Gal p 3- y 6-ligados. Adicionalmente, las sefiales en & 3.86 y
4.03 pe asignan al terminal y al p-D-Gal p 3,6-ligado,
respectivamente. De forma similar, las sefiales en & 3.63, 3.09 y
2.82 se asignan a la porcién a-L-Rha p terminal, 4-ligada, 3-

ligada.

Protones H-5: La sefial en & 3.81 se asigna a B-D-Gal p 6- y 3, 6-
ligado. De forma similar la sefial en & 4.03 se asigna al terminal
y B-D-Gal p 3-ligado. Las sefiales en & 3.91 y 3.93 se asignan al
terminal y al «o-L-Ara f 5-ligado respectivamente. Las sefiales en
5 4.22, 4.03 y 3.09 pe asignan al H-5 del terminal, a-L- Rha p 4-
ligado y 3-ligado. Las sefiales en & 4.03, 3.45 y 4.03 se pueden
asignar a H-5 de p-D-Gal p 3-ligado y los residuos (-D-Gal p

terminal, respectivamente.



Protones H-6: La sefial en & 3.93 se asigna a pP-D-Gal p 6- y 3, 6-
ligado. Las sefiales en 3 3.91 y 3.81 se asignan al terminal y al
B-D-Gal p 3-ligado, respectivamente. Los protones de metilo
cbeservado en & 1.03, 1.34 y 1.40 son asignables a la porcidn a-L-

Rha p terminal y 3-ligado, 4-ligado.

Las anteriores asignaciones se confirman adicionalmente al llevar

a cabo experimentos HOMOCOSY.

Regiduos de aminoficidos: El grupo metilo para los amino&cidos
valina, leucina e isoleucina se observan en & 1.03 mientras gque
los metilos asignables a treonina y alanina se ubican en & 1.34 y

1.40, respectivamente.

Los protones Ca, CB (C-H, CHz), Cy (CH;) y €& (CH;) de arginina,
asparagina, glutamina, isoleucina, leucina, lisina, metionina,

preolina y valina se observan entre & 1.3-2.8.

Los protones C-f (CHa, CH), Cy, Cd de asparagina, histidina,

fenilalanina y tirosina se observan entre & 2.8-3.5.

Los protonese Co de alanina, arginina, glutamina, glicina,
ipoleucina, 1leucina, 1lisina, metionina, treonina y wvalina Bse

observan entre 8§ 3.5-3.9.



Los protones Ca de asparagina, histidina, fenilalanina, prolina,
serina, tirosina y protones CB de serina y treonina se observan

entre & 3.90-4.2.

Sefiales débiles en la regién de campo descendente de & 6.6-7.5 Be

asignan a protones N-H y aromiticos de fenilalanina y tirosina.

i} Espectro Magnético Nuclear !3C de la Composicién AGP

Carbonos Anoméricos: En ell espectro RMN 13C las sefiales en
5 109.10 y 107.37 se asignan a los carbonos anoméricos del
terminal y la porcién a-L-Ara f 5-ligada. Las sefiales entre & 103
-102 se asignan a carbonos anoméricos de terminal, 3- ligada, 6-
ligada, y 3, G-iigada de residuos B-D-Gal p. Las mismas sefiales
traslapantes entre & 103-102 se asignan a carbonos anoméricos de
B-D-Glu p 4-ligada, P-D-xyl p 4-ligada terminal p-D-Glc p y a-L-

Rha p 3-ligada.

C-2: Las sefiales en & 81.97 “pe asignan oa-L-Ara f 5-ligada. Las
seflales para C-2 observadas en & 72.94 y 72.72 se asignan al
terminal y a los residuos f-D-Gal p 6-ligado, respectivamente.
Las gefilales en & 72.56 Be asignan a residuc pP-D-Gal p 3,6-
ligado. De forma similar, las sefiales C-2 asignables al terminal

y al p-D-Glc p 6-ligado se observan en & 74.8l1, 74.60 y 73.33,

%
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respectivamente. Las sefiales C-2 en los residuos asignables o-L-
Rha p al terminal, 3-ligado vy 4-ligado se observan en 5 80.02,
76.55 y 70.68, respectivamente. La sefial en & 81.24 se asigna al

residuo B-D-Man p 2-ligado.

C-3: Sefial en &8 0O 76.55 se asigna al terminal y el a-L-Ara f 5-
ligado. [ La sefial en 574.81 se asigna al terminal y el D-Gal p
6-ligado. Adicionalmente, la sefilal en & 81.97 se asigna al
residuo p-D-Gal p 3- y 3,6-ligado. Las Befiales en & 76.55 y 74.81
se asignan al terminal, las porciones f-D-Glec p 4-ligado y 6-
ligado. De forma eimilar, las sefiales en & B0.02, 76.55 y 70.6 se
asigna al terminal, la porci6n a-L-Rha p 3-ligado y 4-ligado,

respectivamente.

C-4: La seflal en & 83.85 Be asigna al terminal y a porcién «-L-
Ara f 5-ligado. La seflal en & 70.15 se asigna al terminal residuo
p-D-Gal p. La sefial en & 70.68B se asigna al residuo B-D-Gal p 3-
Yy 6-ligado. Mientras que la sefial en & 73.33 se asigna al residuo
f-D-Gal p 3,6-ligado. Las sBefiales en & B80.02, 70.68 y 70.15 ge
agignan a C-4 de la porciébn f$-D-Glc p 6-ligada y terminal,
respectivamente. Las sefiales en & 81-83 se asignan a C-4 de la

porcién 3-ligada, 4-ligada y terminal.



C-5: Sefial debido a C-5 de oa-L-Ara f 5-ligada se observa en &

69.17 mientras que del a-L-Ara f terminal se cbserva en & 61.25.
Las sefialea C-5 de debidas al residuo pB-D-Gal p terminal, 3-
ligado, 6-ligado se cbservan entre & 74-77, mientras, las sefiales
C-5 debidas al terminal se observan en & 75-76 en el caso de la

porcién §-D-Glc p.

C-6: Las sefiales C-6 debidas a los residuos B-D-Gal p y 3, 6-
ligados se observan en & 69.17 mientras que las sefiales 3-ligadas
y terminal se observan en & 60.93 y 61.25, respectivamente. La
gefial debida al C-6 en los residuos P-D-Glc p para el terminal se
observan entre & 60-62 y la sefial en & 70.1 se observa para 6-

ligado.

Metilos: Las sefiales observadas en & 16.7, 19.9 y 22.2 ge asignan

a los grupos metilo de a-L-Rha p.

Las anteriores asignaciones se confirman adicionalmente al llevar

a cabo experimentos HETCOR.

Aminoficidos: La sefial en & 16.70 se asigna a metilos C y y Cd de
valina, metilo CP de alanina y metilo C5 [0 de metionina. La sefial

en & 19.97 se asigna a metilo Cy de treonina. La sefial en & 22.22

Y
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se asigna a Cy (CHz), Cy (C-H) de arginina, leucina, isoleucina,

lisina y a metilos C5 y Ce¢ de leucina.

La pefial en & 31.01 se asigna a Cf (CHia) de arginina, metionina,

lisina, prolina y Cy (CHa) de glutamina.

La sefial en 5 38.05 se asigna a Cp {(CH;) de asparagina, leucina,
fenilalanina, tirosina, Ca de glicina y C& (CH;) de arginina y

ligina. La Befial en & 48.45 Be asigna al protémn Ca de alanina,

asparagina, leucina y C& de prolina.

La seflal en & 59.81 se asigna a protones Co de arginina, cistina,
glutamina, histidina, isoleucina, lisgina, metionina,
fenilalanina, serina y tirosina. La sefial en 5 60.9 se asigna al
protén Ca de valina y treonina mientras que lae sefiales €1.25 se
asignan al protén Co de prolina y al protén CPp de serina. La

sefial en & 68.38 se asigna a Cf (CH) de treonina.

Las seflales entre 3 108-140 se asignan a los protones olefinicos

de histidina y protones aromdticos de fenilalanina.

La sefilal en & 155.64 se asigna a Cec de arginina y C-4 de tirosina
mientras gque la sefial de carbonilo en ® 166.19 se asigna a

glutamina.



En la regién de campo descendente las sefiales observadas entre &
171 - 175 se asignan a los grupos carbonilo de los aminodcidos
alanina, arginina, asparagina, glutamina, glicina, histidina,
isoleucina, leucina, lisina, metionina, fenilalanina, prolina,

serina, treonina y tirosina.

En conclusidn la estructura del AGP-~-HM consiste de
galactopiranosa 6-ligado y galactopirancsa 3, 6-ligado como la
estructura )4 arabinofuranosilo, arabinopiranosilo,
ramnopiranosilo, glucopirancsilo y residuos galactopiranosilo en
las posiciones terminales. El AGP adicional contiene
Oramnopirancsilo 3-ligado, 4-ligado, wmannopiranosilo 2-ligado,
glucopiranosilec 2-ligado, galactopirancsilo 3-ligado, 4-ligado,
glucopiranosilo 6-ligado, 3,6-ligado y residuos xilopiranosilo 4-
ligados sjunto con &cido metil urénico. Los conetituyentes de
aminodcido de la composicién AGP se identifican como asparagina,
glutamina, hidroxiprolina, serina, glicina, histidina, arginina,
treonina, alanina, prolina, tirosina, valina, metionina,
isoleucina, 1leucina, lieina y fenilalanina. Sin embargo, 1los
sitios de adhesidn de los aminodcidos no se han determinadeo. El
AGP-LM también posee similar estructura pero difiere en el peso
molecular. Basado en los datos mencionades anteriormente se ha
propuesto la siguiente estructura para la composicidén AGP (Fig.

2). El1 AGP-HM y el AGP-LM poseen similar actividad biolégica, por

%
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lo tanto, la composicién AGP sBe ha empleado para todos los

estudios biolégicos.

Las propiedades inmunolégicas y farmacolbgicas de la composicidn

AGP

El ensayc de citoquina, tal como IL-2, IFN-y, IL-I0 y otras
actividades in vivo tal como hipersensibilidad del tipo retrasado
(DTH) en -conejillos de indias wse describe adelante. Una
comparacién de actividades biclégicas de extracto acucso como se
obtienen mediante el método descrito en la Publicacién de
solicitud Estadounidense No. 2003/0194456 Al y la composicién AGP

de la presente invencifn se dan en la Tabla-III.

Tabla III

Eficaclia blolégica comparativa de extracto (1) acuoso obtemido
mediante el método descrito en la Publicaciém de solicitud
Estadounidense No. 2003/0194456 Al y en la composicién AGP de la

presente invencién (2)

Serie Extracto Composicién AGP
No. Parémetros Acuosgo (1) (2)
1 Induceciédn IL-10 2.54 1.075

(ECsu en pg/ml)
2 Inhibicién IL-2 (% 29.32+5.26 51.10%4.33




de inhibicién en
20ng/mi)
Inhibicién IFNY (%
3 de inhibicién en 33.2746.52 54.50+4.00
20ng/ml)

Inhibicién TNFa (%
4  de inbicién en 44 .3416.64 60.6819.03

21g/ml)
Inhibicién GMCSF (%
5 de inhibicién en 200 35.5719.45 43.2816.21

ng/ml}
Hiperplasia de piel
6 inducida por TPA 36.3 2.31
(EDso_mg/kg)
2 ModeloDTH (EDsp 4.34 0.58
mg/kg)
8 MEST (EDs; mg/kg) 14.0 6.43

Estudios ToxicoléSgicos en la composicién AGP

La toxicidad aguda (LDso) de la composicidén AGP se eval(ia en
ratones y ratas por ruta oral e i.v. Grupos de diez (10) animales
de cada especie por ruta por dosis se medica y los resultados se

calculan en el dia 15.

Los siguientes valores se observan para la composicién AGP.

LD, de ratén p.o. : >5000mg/kg b.wt.
LDy, de ratén i.v. : >1000mg/kg b.wt.
LD, de rata p.o. : >5000mg/kg b.wt.

LDss de rata i.v. : »>250mg/kg b.wt.



Ensayo biolégico de la composicién AGP

Descripciédn de los Métodos de Evaluacién para Produccién de

Human IL-10

Con el fin de evaluar la eficacia de la composicién AGP
para su potencial terapéutico en psoriasis, su papel en la
induccién 1IL-10 en Vitro se avalGa por el ensayo de produccitn
IL-10 con PBMC inducido por ConA [Raychudhuri S. P., Farber E.

M., Raychudhuri S. K., Int. J. Immunopharmacol., 1999, 21,609].

En resumen, el PBMC humanc (Células homonucleares sanguineas
periféricas) se separan y se estimulan con 10 ug/ml ConA junteo
con varias concentraciones de la composicifn AGP y se incuban
durante 48 horas a 37° C en un incubador de CO; con 5% CO;. Se
cosechan los supernadantes y 8e congelan a -70°* C hasta 1la
ecuacién ELISA. Se utilizan kits ELISA IL-10 humano de R and D
System para la deteccidén del IL-10 en supernadante de cultive. El
porcentaje de induccién se calcula con referencia al control. Los

resultados se resumen en la Tabla-IV.

La composicién AGP aislada del Argemone mexicana exhibe
incremento en la produccién del IL-10 en PBMC humano activado por

ConA en el rango de 0.0002 pg/ml a 200 ug/ml (Fig. 3). Se



encuentra que el IL-10 es regulador de citoquina en el
tratamiento de la psoriasis y también se conoce por inducir

terapia anti-psoriatica.

La induccién IL-10 es Gtil en el tratamiento y/o profilaxis
de psoriasis, dermatitis, escleroderma, trastornos inflamatorios
y otras enfermedades autoinmunes como artritis psorié&tica,
psoriasis de placa , psoriasis gotosa, artritis reumatoide,
enfermedad de Crohn, eBclerosis miGltiple, enfermedad del
intestino irritable, espondilitie anquilosante, lupus eritematoso
gistémico, sindrome de Sjogren, alergias similares a asma,
enfermedad pulmonar obetructiva crénica Y condiciones
relacionadas tal como eczema y dermatitis atépica. La induccién
del IL-10 también es i{itil en otras insuficiencias cr6nicas de la
piel, recurrentes, en donde se involucra el antigenc de linfocito

cutdneo o el antigeno de leucocito cutédneo.

Tabla IV

Efecto de la composicién AGP en induccién IL-10 por PBMC humano

inducido por ConA.

RN



Concentracién de Extracto Promedio % de
{(ug/ml) Induccidn
200 371.40
20 303.80
2 237.30
0.2 137.20
0.02 114.30
0.002 106.00
0.0002 102.60

*Los valores se describen en incremento de porcentaje de

basal con referencia a control.

Descripcifén de los Métodos de Evaluacién para Produccién IFN-y y

IL-2 humano.

Con el fin de la eficacia de la compeosicién AGP para su
potencial terapéutico en psoriasis, ee evalla su papel in vitro
de la modulaci6n IL-2 y IFN-y mediante el ensayo de inhibicifn de
produccién IFN-y e IL-2 con PBMC inducido (PHA) fitoemaglutina

[(Bxrynskov J, Tvede N., Gut, 1990, 31(7), 795].

El objetivo de éste estudio ee evaluar el efecto del AGP
sobre la produccién IL-2 e IFN-y inducida por PHA de linfocito
humano. En resumen, se obtiene celulas mononucleares sanguineas
periféricas (PBMC) de individuos saludables. Un wmillén de PBMC
por ml 8se esptimula con PHA (5 ug/ml) Jjunto con varias

concentraciones de composicién AGP aislada de Argemone mexicana



durante 48 horas a 37° C en incubador de CO; con 5% de CO;. Los
supernadantes se cosechan Yy se congelan a-70° C. Se utilizan
kits ELISA IFN-y Humanc e IL-2 Humano de R and D System para
deteccién de IL-2 e IFN-y en supernadante de cultive. Se calcula
el porcentaje de inhibicién con referencia al control. La
composicién AGP aislada de hojas y/o tallos de Argemone mexicana
se encuentra inhibidor para 1la produccién IL-2 inducida por
mitégeno entre 0.002pg/ml a 20pg/ml (Fig. 4). Esta actividad
inhibidora para la produccién IL-2 de mitSgeno se conoce por ser
inmunosupresora y bien establecida por ser Gtil en el tratamiento
y/o profilaxis de psoriasis. Los resultados se resumen en la

Tabla V.

Tabla V

Efecto de la composicién AGP en la produccién IL-2 mediante PBMC

humano inducido por PHA

Concentracidén de Composicién AGP Promedio &
(ng/ml) Inhibicién

20.00 54 .53

2.00 54.49

0.20 53.97

0.02 51.10

0.002 30.56

0.0002 10.87




0.00002 3.75

*LLos valores se describen en porcentaje de inhibicién con

referencia al control.

La composicién AGP aislada de Argemone mexicana se encuentra
inhibidora para la produccién IFNy inducida por mitdgeno en el
tango de 0.0002 pg/ml a 2pg/ml (Fig. 5). Esta actividad
inhibidora para la produccién IFN-y inducida por mitégeno se
conoce por ser inmunosupresora y es bien establecida por ser Gtil
en el tratamiento y/o profilaxis de psoriasis. Los resultados se

regumen en la Tabla VI.

Tabla VI
Efecto de las Composiciones AGP en la ProduccidSn IFN-y por PBMC

Humano inducido por PHA

Concentracién de Composicién AGP Promedio %
(pg/ml) Inhibicién

20.00 55.19

2.00 57.07

0.20 53.69

0.02 54.40

0.002 3g.62

0.0002 15.34

0.00002 4.04

*Loe valores se describen en porcentaje de inhibicién con

referencia al control



Descripcién de los Mé&todos de Evaluacifn para la produccién de

TNF-alfa y GMCSF Humano

Con el fin de evaluar la eficacia de las composiciones AGP
de ésta invencién para su potencial terap&utico en psoriasis, se
evalia su papel en la modulaciébn in wvitro de el factor de
estimulacién de colonia de macr6fagoc de granulocito (GMCSF) y
TNF-a mediante el ensayo de inhibicidén de producciédn de GMCSF y

TNFy con PBMC estimulado por ConA y LPS.

En resumen, el PBMC Humano se separa de voluntarios saludables,
estimulados con 10 pg/ml de ConA junto con varias concentraciones
de composicién AGP e incubado durante 48 horas a 37° C en
incubador de CO; con 5% CO;. 5 ug/ml de LIPS se agrega e incuba
durante 24 horas bajo las mismas condicicnes. Los supernadantes
se cosechan y <c¢ongelan hasta cuantificacién de citoquinas
utilizando ELISA. El1 porcentaje de inhibicién se calcula con

referencia al control.

La composicién AGP aislada del Argemone mexicana se encuentra
inhibidor para la produccién GMCSF inducida por mitdégeno en el
rango de 0.02 pg/ml a 2pg/ml (Fig. 6). Esta actividad inhibidora
para la produccién de GMCSF inducida por mitSgeno se conoce por

ser inmunosupresora Yy bien establecida por ser Gtil en el

75 P



tratamiento y/o profilaxise de psoriasis. Los resultados se

resumen en la Tabla- VII.

Tabla VII
Efecto de la Composicién AGP en la produccién de GMCSF mediante

PBMC Huymano inducido por ConA y LPS

Concentracién de Composicién AGP Promedio %
(ng/ml) Inhibicidn

2.00 32.31

0.20 43 .28

0.02 35.41

*Los valoree sBe describen en porcentaje de inhibicién con

referencia al control.

La composicién AGP aislada del Argemone mexicana 8e
encuentra inhibidora para 1la produccién TNF-a inducida por
mitégeno en el rango de 0.002ug/ml a 2ug/ml (Fig. 7). Esta
actividad inhibidora para la produccién TNF-a por mitSgeno es
conocida por eer inmunosupresora y bien establecida por ser Gtil
en el tratamiento y/o profilaxis de psoriasis. Los resultados se

resumen en la Tabla VIII.

Tabla VIH
Efecto de las Composiciones AGP en la produccién de TNF-a

mediante PBMC Humano inducido por ConA y LPS

%

D



Concentracién de Composicién AGP Promedio %
(ng/ml) Inhibicidn

2.00 60.68

0.20 46.18

0.02 22.02

0.002 10.30

* Los valores se describen en porcentaje de inhibicién con

referencia al control.

Efecto de la Composicién AGP sobre la proliferacién de

queratinocitos Humanos inducidos por NGF

Se compran queratinocitos de GIBCO (USA) y se mantienen en
medio 1libre de suero-queratinocite (GIBCO, # 10744-019)
complementado con factores de crecimiento. Aproximadamente, 150
pl de KGM (medio de crecimiento de queratinocito) que contiene
2000 células se agregan en cada pozo de placa de fondo planoc de
96 pozos. Al siguiente dia el medio se cambia con 1:2 de volumen
de KGM: KBM (medio basal de queratinocito). Se agrega treinta
microlitrose de composicién AGP diluida en cada pozo por
triplicado excepto los pozos de control celular. El NGF (Factor
de crecimiento de tejido nervioso) 100 ng/ml se agrega en cada
pozo. El medio se remueve después de 8 dias de incubacién. Las
células se enjuagan con PBS. Se agrega solucidn de 1lisis de

desarrollo de LDH (Lactato deshidrogenasa) e incuba durante 10



min a 37° C. E1 OD se mide en lector ELISA en longitud de 492 nm.

Se calcula el porcentaje de proliferacién/ inhibicién. Los

resultados se resumen en la Tabla IX.

Tabla IX
Efecto de la Composicién AGP en proliferacién de queratinocitos

Humanos inducidos por NGF

Composicién AGP (ng/ml) Promedio %
Inhibicién

40.00 79.15

8.00 74 .53

1.60 71.49

0.32 66.78

0.064 55.75

0.0128 26.78

0.0025 15.36

0.0005 6.18

0.0001 3.03

*Los valores se describen en porcentaje de inhibicién con

referencia al contrel.

La composicién AGP aislada del Argemone mexicana se encuentra
inhibidor para la proliferacién queratinocitos humanos inducida
por NGF en el rango de 0.0001pg/ml a 40ug/ml (Figs. 8 & 5). Esta
actividad inhibidora para la proliferacién de queratinocitos

humanos inducida por NGF se conoce por ser inmunosupresora y bien



establecida por ser Gtil en el tratamiento y /o profilaxis de

peoriaseis.

Descripcién de los Métodos de Evaluacifn de Inmunosupresién in
vivo utilizando Hipersensibilidad de Tipo Retardado en Conejillos

de Indias

Este procedimiento espt&ndar se utiliza para la evaluacién de
la eficacia in wvivo de la composicién AGP para su capacitas de
inhibir derivados de proteina purificados (PPD) inducidas por
hipersensibilidad de de tipo retardado en conejillos de indias.
En resumen se genpibilizan conejillos de indias con 100 ug de PPD
intradérmicamente con adyuvante completo de Freund. Dos
reforzadores posteriores de 100 pg de PPD con adyuvante
incompatible de Freund se dan en una semana de intervale. La
composicién AGP se administra oralmente una vez al dia durante 28
diae. Los animales se inoculan con 100 Hg de PPD
intradérmicamente en el dia 28 y la diferencia en el control y el
espesor de la piel inyectada PPD se mide después de 24 horas post
inoculacién con un calibre de ncnio. Las diferencias de espesor
de piel se calculan al sustraer el espesor de piel inyectada con
palina en los mismos conejillos de indias. El1 porcentaje de
inhibici6én se calcula con referencia a los animales

sensibilizados con salina.



La composicién AGP aislada del Argemone mexicana se
encuentra que es inmunosupresor para conejillos de indias
inoculados con PPD y sensibilizados con PPD en el rango de 20-
65.89% de inhibicién en la dosis de 0.10 - 100mg/kg p.o. La dosis
efectiva que origina el 50% de inhibicién (EDs,) de el grosor de
piel en conejillos de indias inoculados con PPD se encuentra que
es de 0.508 mg/kg p.o (Fig. 10). La propiedad inmunosupresora
potente es bien establecida y es bené&fica para tratamiento anti-

psoriasis.

La Inmunosupresifn en el modelo DTH es un modele Gtil para
varias enfermedades en donde se requiere Inmunosupresién, tal
como pecoriasis, dermatitis, escleroderma, trastornos
inflamatoriose y otras enfermedades autoinmunes similares a
artritis psori&tica, pseoriasis de placa y psoriasis gotosa. LoB

resultadop ee resumen en la Tabla X.

Tabla X
Efecto de la Camposicién AGP en espesor de la piel en conejillos

de indias inoculados con PPD

Concentracién de Composicién AGP Porcentaje de
ng/kg Respuesta
0.01 0.000
0.10 20.000




1.00 62.680
10.00 67.930
30.00 61.510
100.00 65.880

Descripcidn de los Métodos de Evaluacién del TPA

Se aleatorizan ratones Balb/C y aclimatan en jaulas 5 dias
antes del experimento. Se remueve el pelo mediante el uso de una
aplicacién tépica de Anne French y se limpia apropiadamente. Se
hacen grupos que congisten de seis ratones cada uno. Grupos de
control de acetona Y grupos de control TPA (12-0-
tetradecanoilforbol-13-acetato) se toman juntos con el grupo de
droga de ensayo. La composicién AGP se disuelve en el vehiculo
recomendado (acetona) y los animales sBe dosifican oralmente
durante 4 dfas una vez al dia. Veinte microlitros de 100 nM de
TPA se aplican en el segundo dia en la superficie de la piel
limpia y se le permite absorber. Se spBacrifican los animales 72
horas después de aplicacién TPA. Las piezas de piel se fijan en
10¥ de formalina durante 3 dias. Se hacen portacbjetos
histopatolSgicos mediante los siguientes mé&todos, esténdar. Se
mide el espesor epidérmico en al menos 10 &reas diferentes al
utilizar un oculémetro y los resultados se expresan en porcentaje
de inhibicién (Fig. 1ll1l). Los resultados se resumen en la Tabla-

XT.



Tabla XI

Efecto de la Composicién AGP en modelo TPA

Grupos Dosis Incremento % de
(mg/kg,p.o0.) | en espesor inhibicién
epidérmico
(um)
Grupo de control de - 23.08 -
acetona
Grupos de control - 52.88 0.00
TPA
Composicién AGP 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

*Los valores se describen en porcentaje de inhibicién con

referencia al grupo de control TPA.

Descripcién de los Métocdos de Evaluacidn de Inmunosupresidén in

vivo utilizando Ensayo de Hinchamiento de Oreja de Ratdn (MEST)



Se utiliza é&ste procedimiento est&ndar para la evaluacidn de
la eficacia in vivo de las composiciones AGP para su capacidad de
inhibir la hipersensibilidad de tipo retardado inducida por DNFB
en ratones [Cornacoff J. B, House R. V, Dean J. H., Fundam. Appl.
Toxicol., 1988, 10(l1), 40; Fundam. Appl. Toxicol., 1892, 19(1),

157].

En resumen, se utilizan ratones CS57BL6 para el ensayo. Se
sensibilizan los ratones con 0.2% de NFB (en 1:4 de aceite de
Oliva y Acetona) en el lomo de los ratones. Se hace una
aplicacién de tres refuerzos DNFB cada tercer dia. Los ratones de
inoculan con 0.2% de DNFB (en 1:4 de aceite de Oliva y Acetona)
en el pabellén de la oreja. El esppesor de la oreja en el centro
de la oreja se mide después de 24 horas con la ayuda de calibre
de nonio. El anflisip se desarrolla al calcular el porcentaje de
inhibicién con respecto a un control negativo que se dio
oralmente en diferentes dosis. Los resultados se resumen en la

Tabla XII.

Tabla XII
Efecto de la Composicién AGP en Ensayo de hinchamiento de Oreja

de Ratén inducido por DNFB en Ratones Hembra C57/BL6

A



Serie Tratamiento Porcentaje de
No. Inhibicién
1 Agua Milli Q 10 ml/kg, 0.00
p.o. Control negativo
para composicién AGP
2 2%-80, 10 ml/kg, p.o. 0.00
Control negativo para
Ciclosporina
3 Composicién AGP - 0.1 0.00
mg/kg, p.o.
4 Composicién AGP - 1 18.00
mg/kg, p.o.
5 Composicidén AGP - 3 33.05
mg/kg, pP.o.
6 Composicién AGP -~ 10 43.62
mg/kg, p.o.
7 Composicién AGP - 30 58.52
mg/kg, p.o.
8 Composicidn AGP - 100 69.51
mg/kg, p.o.
9 Ciclosporina 25 mg/kg, 65.16
p.o.

Datos representados como porcentaje de inhibicidén con cada
uno de los 7-12 animales. La composicién AGP se compara
grupo tratado con agua XNilli Q y la ciclosporina se compara

con animales tratados con 2% Tween 80

La composicién AGP de las hojas y/p tallos de Argemone
mexicana se encuentra gque 8son inmunosupresores para ratones
C57BL6 sensibilizados con DNFB. El EDsy, para la composiciédn AGP
se determina que es 6.43 mg/kg (Fig. 12). La propiedad
inmunosupresora potente es bien establecida y benéfica para el
tratamiento o profilaxis de psoriasis. La Inmunosupresién en el
modelo MEST es Gtil en la evaluacién del efecto para wvarias
enfermedades en donde se requiere Inmunosupresién, tal como

psoriasis, dermatitis, esclerocderma, trastornos inflamatorios vy



otras enfermedades autoinmunes como artritis psoriatica,
psoriaeis de placa, psoriasis gotosa, artritis reumatoide,
enfermedad de Crohn, esclerosis miltiple, espondilitis
anquilosante, lupus eritematoso sistémico, sindrome de Sjogren,
alergias similares a asma, enfermedad pulmonar obstructiva
crénica y condiciones relacionadas como eczema, dermatitis

atSpica.

La invencién se ilustra adicionalmente por los siguientes

ejemplos no limitantes.

Ejemplo 1

Aislamiento de la composicién AGP, AGP-HM y AGP-LM

Se muelen 10 Kg de hojas frescas de Argemone mexicana y se
extraen con agua desmineralizada (15 litros). La suspensién Bse
centrifuga y el extracto acuoso se concentra por debajo de 40° C
bajo vacio. El material concentrado se licfiliza para dar 0.54 Kg

de sé6lido Beco.

500 g del extracto acuoso seco se disuelve en 6 litros de
agua, se centrifuga y se decanta. El supernadante se carga en una
columna de intercambio de catiém (5 litros) en la taza de 10

ml/min. Se recolecta el eluado (7.5 litros), se concentra (2.5
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litros) y se carga en una columna de intercambio de anién (5
litres). El eluado (3 litros) se concentra aproximadamente 1.5
litros. El experimento se reparte con otro 0.5 kg del material
(extracto acuoso). Los eluados combinados (1.5 litros) cada uno
se mezclan y concentran a 2.5 litros y se carga en una columna de
intercambio de cationes. El eluado (3 litros) se concentra hasta
1.2 litros y se carga en una columna de intercambio de anién. El

eluado (1.5 litros) se liofiliza para dar 42.39 g de un polvo.

42 g del polvo anterior, se disuelve en 600 ml de agua y se
particiona entre n-butanol (3 X 400 ml) y agua. Se desecha la
capa de n- butanol. Se vierten 3 litros de metanol en la capa
acuosa (600ml) cuando se precipita un sdlido. La scolucién se
centrifuga y el supernadante se decanta. El supernadante se
concentra a un volumen de 300ml. Ca. El metanol (1 litro) se
vierte de nuevo para precipitar los ineolubles de metancl. La
solucién Be centrifuga y el supernadante se decanta. El1 s6lido
precipitado de ambos experimentos se liofiliza (8.75 g). Los
materiales secoe Be disuelven en agua, y se someten a columna
XAD-2, dos veces. El eluado de agua se liofiliza para dar 6.10 g
de una composicién AGP. Este se somete adicionalmente a
cromatografia de sefacril para dar 5 mg de AGP-HM y 10.3 mg de

AGP-LM.

Ejemplo 2



Aislamiento de la composiciébn AGP, AGP-HM y AGP-LM

22 Kg de hojas frescas de Argemone mexicana se muelen n y se
extraen con agua desmineralizada (36 litros). La suspensién se
centrifuga y el extracto acucso se concentra por debajo de 40° C
bajo vacio. El material concentrado se liofiliza para dar 1.25 Kg

de s8lido seco.

1.2 kg de extracto acucso seco se disuelve en 12 litros de
agua, se centrifuga y se decanta. El supernadante se carga en una
columna de intercambio de cationes (5 litros) en la proporcién de
10 ml/min. El eluado (15.5 litros) se recolecta, se concentra,
(5.5 litros) y se carga en una columna de intercambio de anién (5
litros) .E1l eluado (6.25 litros) se concentra a aproximadamente

3.2 litros.

El eluado (3.2 litros) se concentra a 2.6 litros y se carga
en una columna de intercambio de catiém. El eluado a (4 litros)
se concentra hasta 1.5 litros y Be carga en una columna de
intercambio de anién. El eluado (1.6 litros) Be liofiliza para

dar S4 g de un polvo.

40 g del anterior polvo se disuelve en 700 ml de agua y se

particiona entre n-butanecl (3 X 500 ml) y agua. Se desecha la
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capa de n-butanol. Se vierten 4 litros de metancl en la capa
acuosa (675 ml) cuando un precipitado s6lido sale. La solucién se
centrifuga y el supernadante se decanta. El supernadante se
concentra a 400 ml. El metanol (3 litros) se vierte de nuevo para
precipitar los insolubles de metancl. La solucibén se centrifuga y
el supernadante se decanta. Se liofilizan 1los s6lidos
precipitados (7.3 g). El material seco asi cobtenido se disuelve
en agua, y sBe somete a columna XAD-2, dos veces. El eluado de
agua se liofiliza para dar 5.5 g de composicién AGP. Esto se
somete adicionalmente a cromatografia sefacril para dar 4.5 mg de

AGP-HM 12.4 mg de AGP-LM.

Ejemplo 3

Tabla XIII
Férmula Unitaria para una Pormulacién de Cépsula gque Comprende el

AGP de 1la Presente Invencién y Portadores Farmacéuticamente

Aceptables
Serie Ingrediente Resistencia mg/cépsula
No.
01 AGP 50 200
02 Celulosa Microcristalina 39 39
USNF (Avicel PH 102)
03 Croscarmelosa de Sodio 10 10
{Ac-Di-SOL)
04 Di6xido de Silicio 0.5 0.5
Coloidal USNF (Aerosil
200)




05 Estearato de Magnesio USNF 0.5 0.5
Total 100 250
06 CépsBula de gelatina dura 1 1
(tamafio "2* (tamafio
COn cuerpo *00” con
naranja y cuerpo
tapa naranja y
naranja) tapa roja)

Los ingredientes mencionado anteriormente dades en la Tabla
XIII se pueden mezclar hasta uniformidad Y luego llenar en

cdpsula de gelatina dura del ctamafio *00”. El1 &rea de

procesamiento se mantiene idealmente en 4015% RH a 18-22E C.

Un proceso tipico para la preparaciSn de la composicién de

la invencidén se ilustra adelante:

El ingrediente activo, Celulosa Microcristalina,
Croscarmelosa de Sodio, Estearato de Magnesio y diéxido de
gilicio coloidal se mezclan hasta uniformidad. Se 1llena en

cépsulas de gelatina dura del tamafio de “00”. El1 &rea de

procepamiento de mantiene idealmente en 4015% RH a 18EC a 22EC.

Cuando se administra una aplicacién tépica, la cantidad de
Planta Argemone mexicana varia de 0.1% a 10%¥ en peso del

extracto.

A
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Una f6rmula unitaria para un unglento para aplicacién tépica

que comprende el AGP y el portador se resumen en la Tabla XIV.

Tabla-XIV

Férmula Unitaria para un Ungfiento para Aplicacién Tépica que

Comprende el AGP de la Presente

Invencién y Portadores

Farmacéuticamente
Serie Ingrediente Cantidad
No.
01 AGP 1.0 gm
02 Agua 100 ml
03 Hidroxipropil 4.0 gm
MetilCelulosa

Un procesco tipico para la preparaciétn de un ungiento para

aplicacién tépica

comprende mezclar

lentamente todos 1los
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ingredientes hasta que s8e obtiene un gel liso por métodos

convencionales y llenar tubos con &ste



i)

REIVINDICACIONES
Una composicién de proteina-arabinogalactan (AGP)

purificada, que tiene un peso molecular promedio que
varfa entre 10 KD a 150 KD, aislado de las hojas y/o
tallos de la planta Argemone mexicana obtenible mediante

un proceso gque comprende las etapas de:

extraer una parte en peso de las hojas y/o tallos de la
planta Argemone mexicana con 1 a 10 partes en peso de
agua, alcohol C,-3 © mezclas de é&stos para obtener un
extracto acuoso; y concentrar parcial o completamente o

liofilizar el extracto;

ii) someter el extracto acuoso, extracte acuoso parcialmente

concentrado © una sclucién acuosa del extracto
liofilizado o completamente concentrado come se obtiene
en la etapa 1) sucesivamente para cromatografia de
intercambio de i6n para obtener un extracto acuoso

neutro;

iii) fraccionar el extracto acuoso neutro obtenidoc en 1la

etapa ii) con n-butancl y separar las fases acucsa y la

fase n-butanol;

iv) mezclar y agitar las fases acuosas obtenidas en la etapa

iii) con metanol o etanol, y aislar 1los 86lidos

precipitadeos para obtener una fraccidn insoluble; y

A%

AP



v)

someter la fraccién insoluble obtenida en la etapa iv)
para cromatografia de gel sucesiva y cromatografia de
exclusién de tamafio para obtener 1la composicién de

proteina-arabinogalactén (AGP} purificada.

La composicién de acuerdo con la reivindicacién 1, en
donde el alcohol C,.; Be Belecciona de metanol, etanol, 1-

propanol o 2-propanol.

La composicién de acuerdo con la reivindicacién 1, en
donde la cromatografia de intercambio de ién es
cromatografia de intercambio de catién seguida por

cromatografia de intercambio de anién.

La composicién de acuerde con la reivindicacién 1, en
donde 1la cromatografia de intercambio de i6n es
cromatografia de intercambio de anién seguido por

cromatografia de intercambio de catién.

La composicién de acuerdo con la reivindicacién 3 o 4, en
donde la cromatografia de intercambio de catién se lleva
a cabo B8obre intercambiadores de &cido fuert; de
poliestireno sulfonatado o intercambiadores de catién de

&cido débil del tipo &cido carboxilico.

X
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La composicisén de acuerdo con la reivindicacién 3 o 4, en
donde la cromatografia de intercambio de anién se lleva a
cabo sobre intercambiadores de ani6n de base débil del
tipo amina alifitica o intercambiadores de anién de base

fuerte.

La composicién de acuerdo con 1la reivindicacién 1,
sustancialmente libre de otros alcaloides, flavonoides,
aminodcidos, &cidos orginicos, &dcidos grasos, y otros
compuestos presentes en las hojas y/o tallos de la planta

Argemone mexicana.

La compoeicién de acuerdo con la reivindicacién 1, que
comprende galactopiranosa 6-ligada y galactopiranosa 3,6-
ligada como la estructura Yy los residuos
arabinofuranosilo, arabinopiranosilo, ramnopiranosilo,
glucopiranosilo y galactopiranosilo en las posiciones
terminales, y los residuos ramncpirancsilo 3-ligadolil-4-
ligadoll, mannopirancsilo 2-ligado, glucopiranosilo 2-
ligado, galactopiranosilo 3-ligado, 4-ligado,
glucopiranosilo 6~-ligado, 3,6-ligado, xilopiranosilo 4-

ligado, junto con &cido metil urénico.

La composicién de acuerdo con la reivindicacién 1, que se

constituye de 45-98% en peso de carbohidratos.
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10. La composicidén de proteina-arabinogalactén (AGP)

purificada de acuerdo con la reivindicacién 1, que se

constituye de 2-20% en peso de proteinas.

11.Un método para aislar la composicién de proteina-

arabinogalact&n (AGP), que comprende las etapas de:

i) extraer una parte en peso de las hojas y/o tallos de la
planta Argemone mexicana con 1 a 10 partes en peso de
agua, un alcohol C;.; o mezclas de é&stos para obtener un
extracto acuoso y concentrar completa o parcialmente o
liofilizar el extracto;

ii) someter el extracto acuoso, extracto acuoso concentrado
parcialmente o© una solucién acucsa del extracto
concentrado/liofilizade completamente come se obtiene en
la etapa i) sucesivamente para cromatografia de
intercambic de i6n para obtener un extracto acuosc
neutro;

iii) fraccionar el extracto acuoso neutro obtenide en 1la
etapa ii) con n-butancl y separar la fase acuosa y la
fase n-butanol;

iv) mezclar y agitar las fases acuosas obtenidas en la etapa
iii) <con metanol o etancl, y aislar 1los sélidos

precipitados para obtener una fraccién insoluble; y



v)

12.

13.

14.

15.

gometer la fraccién insoluble obtenida en la etapa iv) a
cromatografia de gel sucesiva Yy cromatografia de
exclusién de tamafio para obtener composicién de proteina-

arabinogalactin (AGP) purificada.

El método de acuerdo con la reivindicacién 11, en donde
el alcohol C,.» sBe selecciona de metanol, etanol, 1-

propancl o 2-propanol.

El método de acuerdo con la reivindicacién 11, en donde
la cromatografia de intercambio de i6n es cromatografia
de intercambio de catiém seguida por cromatografia de

intercambio de anién.

El método de acuerdo con la reivindicacidén 11, en donde
la cromatografia de intercambic de i6n es cromatografia
de intercambico de anién seguida por cromatografia de

intercambio de catién.

El método de acuerdo con la reivindicacién 13 o 14, en
donde la cromatografia de intercambio de catién se lleva
a cabo sobre intercambiadores de catién de #&cido fuerte
de poliestireno sulfonatadc o intercambiadores de catién

de 4cido débil del tipo &dcido carboxilico.

b



16.

17.

18.

19.

20.

El método de acuerdo con la reivindicacién 13 o 14, en
donde la cromatografia de intercambio de anidn se lleva a
cabo sobre intercambiadores de anién de base débil del
tipo amina alif&tica o intercambiadores de ani6n de base

fuerte.

El método de acuerdo con la reivindicacién 11, en donde
la cromatografia de gel se lleva a cabo scbre un

adsorbente polimérico de Amberlita.

El método de acuerdo con la reivindicaciSn 11, en donde
la cromatografia de exclusién de tamahio se lleva a cabo

gobre gefacril.

El método de acuerdo con la reivindicacién 11, en donde
la cromatografia de gel se 1lleva a cabo sobre unos
adsorbentes poliméricose de Amberlita Bseleccionados de

XAD-2, XAD-4 y XAD-7.

El método de acuerde con la reivindicaciédn 11, en donde
la cromatografia de exclusifn de tamafio se lleva a cabo
sobre sefacril seleccionado de sefacril S-100, sefacril

§-200 HR, y sefacril S-300 HR.
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21.Una composicién farmacéutica que comprende una cantidad
terapéuticamente efectiva de la proteina-arabinogalactén
(AGP) purificada como se reivindica en una cualgquiera de
las reivindicaciones 1 a 10 Y un excipiente

farmacéuticamente aceptable.

22. La composicién de acuerdo con la reivindicacifn 21, que
comprende adicionalmente al menos unos llenadores
compatibles no téxicos, ligadores, desintegrantes,
amortiguadores, preservativos, antioxidantes,

lubricantes, © agentes saborizantes.

23.La composicién farmacéutica de acuerdo con la
reivindicacién 21, en donde el excipiente
farmacéuticamente aceptable Be pelecciona de azficares,
almidones, celulosa, y sus derivados fosfatos de calcio;
gulfato de godio; sulfato de calcio;
polivinilpirrolidona; alcohol pelivinilico; &cido
estedrico; aceites vegetales; tensoactivos no idnicos,
catiénicos y anidnicos; polimero de etilenglicol; PpB-
ciclodextrina; alcoholes grasos; o 86lido de cereal

hidrolizado.

24.Una proteina-arabinogalact&n (AGP) purificada que tiene

un pesc molecular promedio que varia entre 10 KD a 150



KD, aislado de las hojas y/o tallos de la planta Argemone

mexicana.

25. Una composicién farmacéutica que comprende una cantidad

26.

27.

28

terapéuticamente efectiva de la proteina-arabinogalactén
(AGP) purificada de la reivindicacién 59 y un excipiente

farmacéuticamente aceptable

Una proteina-arabinogalactdn (AGP) purificada gque tiene
un peso molecular promedio que varia entre 10 KD a 150
KD, aislado de las hojas y/o tallos de la planta Argemone

mexicana.

Uso de una proteina-arabinogalactén (AGP) purificada como
ee reivindica en una cualquiera de las reivindicaciones 1
a 10, 24 o 26 en la preparacién de un medicamento para el
tratamiento de 1la psoriasis, trastorno inflamatorio,
enfermedad autoinmune, alergia, eczema o dermatitis

at6pica, o deterioro de piel en mamiferos.

Usc de una composicién como se reivindica en una
cualquiera de las reivindicaciones 21 a 23 © 25 en la
preparacién de un medicamento para el tratamiento de

peoriasis, trastorno inflamatorio, enfermedad autoinmune,

Ay



29.

30.

31.

alergia, eczema o dermatitis at6pica, o deterioro de piel

en mamiferos.

Uso de acuerdo con las reivindicaciones 24 o 25, en donde
el trastorno se selecciona del grupo que consiste de
dermatitis; escleroderma; eczema; artritis psoridtica,
artritis reumatoide, enfermedad de Crohn, esclercsis
miltiple, enfermedad del intestino irritable,
espondilitis anquilosante, lupus eritematoso Bistémico,

sindrome de Sjogren, y dermatitis atépica.

Uso de acuerde con las reivindicaciones 24 o 25 en donde
dicha alergia es asma o enfermedad pulmonar obstructiva

crénica.

Uso de acuerdo con las reivindicaciones 24 o 25 en donde
dicha psoriasis se sBelecciona del grupo que coneiste de
psoriasis de placa, psoriasis gotosa, psoriasis pustulosa

y psoriasis de las ufas.



Se describe una composicién de proteina-arabinogalactan (AGP)
purificada aislada a través de un método selectivo de las hojas
y/o tallos de la planta Argemone mexicana. También se describe
una composicién de proteina-arabinogalactén (AGP) purificada
aislada de las hojas y/o tallos de la planta Argemone mexicana,
que tiene uno o mis de los siguientes efectos: inmunosupresién,
inhibicién de 1linfoproliferacién, modulacién de citoquina tal
como inhibicién 1IL-2, inhibici6n IFN-Y e induccién IL-10;
inhibicién de proliferacién de queratinocitos, actividad
queratolitica, y actividad inhibidora en ensayo de hinchamiento

de oreja de ratén (MEST).

AR
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Purificada como por la Presente Invenclén
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Fig. 3: Efecto de la Composicién AGP en Induccién IL-10
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Fig. 4: Efecto de la Composicién AGP en la Inhibicién IL-2
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Efecto de la Composicién AGP en la Inhibicién IFN-y Humana
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Fig. 7: Efecto de la Composicién AGP en la Inhibicién TNF-a Humana
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Efecto de la Composicién AGP en ensayo de
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Box No. lll Non-estsblishment of oplnion with regard to novelty, Inventive step and industrial
applicablility

1. The questions whetherihe claimed invention appears tobe novel, to involve aninventive step (fo be non-
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@ clims Nos. 511
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the computerreadable form [ hasnot besn fumished

0 does not comply with the standand

O thetables relsied to the nuclectide and/r amino acid sequence listing, if incormnputer radable form nly, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

0 See separateshestior iuther detais

Form PCTAPEN409 (anuay 2004)



INTERNATIONAL PRELIMINARY REPORT

ON PATENTABILTY

Intemational application No.
PCTAN2005000132

A\

Box No.V Reasone.d statement under Article 35(2) with regard to novelty, inventive step or industrial
applicabllity; citations and explanations supporting such siatement

1. Staternent
Novelty (N) Yes:
No:
Inventive step (I1S) Yes:
No:
Industrial applicability (1A) Yes:
No:

2. Chations and explanations (Rule 70.7):
see separgte shoet

Claims
Claims

Claims
Claims

Claims
Claims

1-4, 12-31

1-4,12-31

1-4, 12-31

Box No. Vil Certain cbeervations on the International application

The folowing observations on the clarity of the clains, description, and drawings oron the question whether the

clalims are iuily supportad by the description, are made:

soe sspante sheet

Fom PCTIPEA0E (January 2004)
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INTERNATIONAL PRELIMINARY Intemational solicat
REPORT ON PATENTABILITY ational application No. 4}
(SEPARATE SHEET) p CT/IN2005/00013

1. Reference is made to tlie folldwing document:
D1: US 2003/194456

SECTIONYV

2. Novalty (Articie 33(2) PCT)

The subject-matter of the present application does not appear to be disclosed in the
prior art as defined in the regulations (Rule 64 (1)-3) PCT).

Therefore, in view of such prior art the subject-matter of claims 14 and 12-31 of the
present application has o be regarded as being new (Article 33 (2) PCT).

3. Inventive Step (Article 33 (3) PCT)

The closest prior art to evaluate the inventiveness of the present application is
document D1, which discloses a process for obtaining an extract from the leaves
and/or stems of the Argemone mexicana plant and fractionation of the extract with

n-butanol and methanol to give the respective n-butanol-soluble, methanolsoluble
and methanol-insoluble fractions.

The present inventors have found that the methanol-insoluble fraction is constituted
of arabinogalactan proteins (AGPs) in mixture with cther components and provide a
sglactive method for the isolation of AGPs in purified form from the leaves and/or
sterms of the Argermone maxicana plant.

ont e g d of D1 in that
it furlher comprises: a) subjectlng the |n|t|a| aqueous extract to cation and anion

exchange chromatography for removal of the basic and acid components and b)
subjecting the methanol or ethanokinsoluble fraction to gel chromatography and size
exclusion chromatography to obtain purified AGP.

This has not been suggested in the prior ar.

=om PCTSepanis Shee/408 (Shaet 1) (EPO-Januy 2004
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INTERNATIONAL PRELIMINARY Internationaf application No. ’b
REPORT ON PATENTABILITY /\fb
(SEPARATE SHEET) PCTAN2005/000132

The purified AGP composition obtainable by the method of the present application
exhibits vastly superior antipsoriatic activity and other useful immunological and
phamacological activites compared to the extract and fractions of the leaves and/or
stems of the plant Argemons mexicana obtainable by the method of D1.

A pharmaceutical composition comprising said purified AGP composition provides a
safe, cost-effective and welltolerated treatment for psoriasis and other diseases.

Therefore, an inventive step can be acknowledged for the subject-matter of the
present application.

4. Industrial Applicabiity (Article 33(4) PCT)

The subject-matter of present claims 1-4 and 12-31 is susceptible of industrial
applicability as defined in Article 33 (4) PCT. '

SECTION VIl

5. The present application does not satisly the criterion set forth in Article 6 PCT
because the following claims are not clear. ]

5.1. Claim 24 refers to a purified Arabinogalactan protein (AGP).
However, the method of the present application provides a purified Arabinogalactan
protein (AGP)composilion and not a purified protein.
The description refers that the purified Arabinogalactan protein (AGP) composition of
the present invention is constituted of several fractions of differing molecular weights,
wherin such fractions have average molecular weights as high as 115 to 150 KD
and as low as 10 t0 15 KD (page 17, lines 27-30). The description also indicates that

the components of the AGP composition have an average molecular weight range
between 10 KD to 150 KD (page 17, lines 5-6).

Therefors, claim 24 should be reworded. it should be directed to a purified

Arabinogalactan protein (AGP) composition obtainable by the method of the present
invention and should reflect the above passages of the description.

“om PCTSepanis Sheet/408 (Sheal 2) (EPO-January 2004)



INTERNATIONAL PRELIMINARY international applicetion No,
REPORT ON PATENTABILITY %\\
(SEPARATE SHEET) PCT/IN2005/000132

Moreover, claim 24 lacks clarity because the method used in the determination of th
molecular weight is notindicated.

5.2. The subject-matter of claims 24 and 26 appears to be the same.
Therefore, one of said daims is superfluous and should be deleted.

53. The dependency of claim 25 on claim 59 appears to be incorrect.
it appears that said claim. should depend on claim 24,

5.4. The dependencies of claims 29-31 on claims 24 or 25 appear to be incorrect.
' it appears that said claims should depend on claims 27 or 28.

wdrdrad i irddd W ik dewr

6. Incase offillingamended claims, the applicant is requested to take account of the above
comments.

The attention of the Applicant is drawn to the fact that the application may not be
amendedin such away that it contains subject-matter which extends beyond the content
of the application as filed (Article 34 (2)(b) PCT and Rule 70.2 (c) PCT).

In order to faciitate the examination of the conformity of the amended application with
the requirements of Article 34 (2)(b) PCT, the Applicant is requested to clearly identify
the amendments carried oul, imespective of whether they concern amendments by
addition, replacement ordeletion, and to indicate the passages of the application as filed
on which these amendments are based.

Foon PCTSepans Shat400 {Shoat ) (EPO-Janmry 2004)



From the
IN%‘IERNATIONAL PRELIMINARY EXAMINING .AUTHORITY

PATENT COOPERATI N TREATY

§

To:

SUBRAMANIAM, Hariharan
Subrameniam, N -'a"rgr'& Associates
E-556 Greater Railash IT '
New Delhi 110 p48

PCT

5}
NOTIFICATION OF RECEIPT

OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

- uenby o PCT Rules 59.3(c) and 61.1(b), first sentence
INDE i -snl Adminlllnl.l\!(: mmoltll).s:ru.}on 601(a))
A ’ Date of l'lll.liﬂ‘
t — bNt £ E { day/month/ysar) 18-04-2006
e
Applicant's or agent’s file referenca IMPORTANT NOTIFICATION
LUP-PSOR-11
International application No. Intexnationsd filing date (day/manth]year) Priocity date (day/month/year)
PCT/IN2005/000132 26/04/2005 01/09/2004 "
Applicant

LUPIN LIMITED et al.

=Scant is herchy netifled that this knternationa) Prelimi ining Authority considers the following date
e reipt of e Semmand for tmteroncional prefiminary exarmivation of (6 teraunand sppliationt S o

28/03/2006 "

This date of receipt ir

the actusl date of receipt of the demand by this Authority (Rule 61.1(b)).
[] the nctwst date of receipt of the demand on behalf of this Authority (Rule 59.3(c))

D the dats on which this Authorily has, in response to the invitstion 1o correct defects in the demand
{Form PCT/IPEA/404), received tha required corrections.

O

ATTENTION: That dats of receipt Is after the expiration of 19 months from the priority date. Conzequently, in

d'momu.thehnmddounolhlnihedhuufpﬂlpuﬁngl}ntryhtomenllinmlphnundl:!ommnm
the priority date (or Iater in some Offices (ArtH;.‘W(l)l

and the acts for entry into the national phage must therefore be
ormed within 20 months from the ity date (or later in soms Offices). However, in respect of some other Offices,
the time limit of 30 months (or later) may nevertheless apply. See the Annex w Form PCT/IB/301 and, for detsils about the
applicable time limits, Office by Office, see the PCT Ap, r's Guide, Volume I1, Nalional Chapters and the WIPO
Internet site.

[] (1 appécatis) This notification confirms the information given by telephane, facsimile transmission er iz person
an

o

4. Onlywherepqunph:ilppli:.leopyufdlilmdﬁﬂdnnhuben-umﬂnlmﬂmﬁumlBu!.uu

et Pltom'q’ )
Name and malling address of the IPEA/ Authorized officer :5-
Eu Patent Office . 2
%ﬂz o n9, 2309.0, Tx: 523656 epau 4 MORENO R A g
S Fax: (+40.30) 13994465 Tel (+49-89) 2299-2658 °,
Form PCT/IPEA/402 (April 2002; reprint Japuary 2004) T1/70472006)
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- PATENT COOPERATION TREATY a}

From te b
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT l\‘b
To:
SUBRAMANIAM, Hariharam
NOTIFICATION CONCERNING PAYMENT
Subramaniam, Natara}) & Associates THE PRELIMINARY EJESMIQATION OF
E-556 Greater Kailash II AND HANDLING FEES
New Delhi 110 048 (PCT Rudes 57 and 5 and
INDE Adminisrative Instructions. Section 615)
In advance by facsimile
Datn of mailing
(daylmonih|year) 18-04-2008
Applicant’s or agent’s file reference PAYMENT DUE o
mP_Psm_II . st item 1 for Ume limit
Internations] appliation No. Inwmnationsl filing date (day/month/yer)
PCT/IN2005 /000132 26 /0472005
Appicant

LUPIN LIMITED et al.

1. The appiicant is hereby notifled that this Intrnational Prelimingy Bxamining Authority has recelvet
Dﬁnﬂldllthepuuihlfea.ud Dnmmuﬂ:hvlberiunhlhhuur..

W] ne or insulficient payment of the prescribed fees and the applicant is hereby invitel to pay the bainnce doe. & summarized
Al under item 2, within the time mit indicated under kem 3. i

2. Feen und payment cakcuintios

Camimaion fe EUR 155,00  [F]

Hndigfee® + EUR 120,00  [F

Total fees puysble EUR 1724,00 _ none = EUR1724,00
Amount pud Balance

* Appicants from certin Stxtex are titinl (o a reduction of 75% qf tu handing fes. When the appilcant i {or all
applicants ars) 10 entitlad, the amamt tobe entzed at H ix 25% of ts handing fue Sae Notex b the Fes Calcalation
Sheet annexed to ths Demand Form. PCTIPEARD L. for details.

3. Tirse Umit For payrent snd snount payable (Rules 57.3 md 581 (b))

D within ONE MONTH from the date on which the demand was submitted (see below), in which case the amount payable s
the amount appiiable on that date of submitiak

D wibin ONE MONTH from the date of receipt (see below) of the demand by this Authority (where the demand was traommitoed
to thiz Authority under rule 59(3), in which case the smount payahle is the armomnt applicable on thal dute of receipt:

—

X within ONE MONTH from the above date of mailing: 18-04-2006

Name and miling sddrem of the IPEA/ Autherized offleer
~aN Buropemn Patent Offke
D-80298 Munkch MORENOR A
Tel. (+49-89)2399-0, Tx: 51656 epnu 4

5P pax: (+49-80) 23994465

Tel (+49480) 239%9-2658
Form PCT/IPEA /03 (July 1998) P20455 1 Y
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The demmec sust be fied ety vwith she cospasent Maernatiow! Preininary Excamising Aularily o, §f two ar mave Authorkiss are cornpete,
with theone chasen by de applicant. The fidl wevie or two-leter code of thet /atharily may be bediossd by de appliowst on e lne below: ﬂﬁ

rEA EP
PCT CHAPTER I |

DEMAND
under Article 31 of the Patent Cooperstion Trea

The mdersigned requcaty that the intemational application mciﬁd?e-lw be the subject of
) interostionai preliminary examinstion ing to the Patem Cooperation Treaty.

For siernationa]l Preliminwy Examining Asthority use anly
| 1dentificationof IPEA | Date of receipt of DEMLAND

w 1}
Box Ne.I IDENTIFICATIONOF THE INTERNATIONALAPPLICATION tpag:nptéglﬂ\ file refbrence
Internstional application No. hternational fing date (dapmosthimr) | (Eartiest) Priority duts (dayimonthyear)
PCTINO500132 28 Aprd 2005 (26.04.2008) 01 September 2004 (01.08.2004)

Title of mvention: *

A PURIFIED ARABINOGALACTAN-PROTEIN (AGP) COMPOSITION

Box Ne.I1  APPLICANT(S)

nddess: Telephone No.
Namasd e el i o s nay] | e A 4791 20 5126161
LUPIN LIMITED Fecumile No.
158, CSTRoad, Kalina, Santacruz (Easl) + 9120 5126178
Mumbal - 400 098 Telegrinter No.
Maharashira, India L
{(applicant for all designated states except U.SA.) Applicant’s registration No. vith the Office
Stte fhat ix, mlr#r:‘ nasionality: State (thert I councy) aftuﬂeln'::

Name md addess: Fanily nony ol by g nawe fir o igel encity, jol ficid designaten. Y aidress sout invinks postal ovie cvel mae of auestry)
ARORA, Sudershan Kumar

Lupin Limited

159, CST Road, Kalina, Santacruz (East)

Mumbai - 400 098

Maharashtra, India

(inventor and applicant for U.S.A. only)

Swte (thet Lz, counsry) of natienality: State fthat It counsy) ofmid;'nqlz
IN l

Nameand acddress: @iy nons Rliowd by gine nowe: for a kol srtity. fil officid devigraton.  The akirens mett incials postol code aniwme of cuntry)
SRIVASTAVA, Vandita

Lupin Limited

159, CSTRozd, Kalina, Santacruz (East)

Mumbai -400 098

Maharashtra, India

{inventor and aoplicant for U.S.A. onlv)

State (at is, anmery) of nationality: State fiba ir couniry) of Tesilence:

IN IN

E Furtherspplicmis areindicaied on scontinmtion sheet. !
Form PCT/IPEAMD | (first shet) (Jamary 2004) See Notes tothe demend form




International application No.
Sheetho. 2 PCT/INOS5/00132

Conthsuntion of Box No. 11 APPLICANT(S)
I movs of the fillowing nib-bezes Is uwsd, thiz sheey shold not be includd in dedernand.

Nume snd adireas: Favedly xan Sllowrd by giws name; for a kel enity, ol officid desiguation. The ackolrexs ot Incade postal cocle and sarne of camery)
WALUNJ, Sameer Shankar

Lupin Limited

158, CST Road, Kalina, Santacruz (East)
Mumbai - 400 098

Maharashtra, India

(inventor and applicant for U.S.A. only)

State (lat &s, country) of natiouality: State fthat is, country) of residence:
IN IN

Naneaad address: Fanly no llousd by giet name for a kgl antity, fill offici desigrtion.  The advivess mat inchals possd codle and newne of cnenry)

Stute fhat is, omortry) of nationality: State ghat iy, courtry) of residence:

Namemd address: (Fanlly o jolicwsd by gl same; fir a logl adity, fi officid designoin  The skdresy st incluks postel codt cand mame of cantry)

State fuf is, exmiry) of natiomlity: State fhar s, owntry) of residence:

Narmne snd sddress: (Fadly none Sliowal by givesseme; fir o legol owity. fill oficial dnignaton. The ediress st reclde postod el and ame of cmwry)

Sinto (et iy, comtry;) of naticnslity: State for is, cuniry] of refiidence:

D Puther spplicans are indicated on ansther cosinuation aheet. '

Fam PCTAPEAMO] (continuation shext) (Jammry 2004) See Notes 1o de demand form



ShestNo. 3. PCT/IN05/00132

Inmternational spplicatioa No.

BaxNe. IN AGENT RCOMMONREPRESENTATIVE; R ADDRISS FOR CORRESPONDENCE

"The fllowing persaa is

i for
D e e

agent [:I common sepreseniative
and[})f] besbeen mpoinied carlierand rprescen the sylican(s) also b intzmationl preliminary caminstion.
D isberaby sppointed and mny emdier appointment of (u) sgent(s)/common representative is hareby revoked.
the procedure befise the Isternational Prfiminary Examiting Authority, In addition to

Name and adiress: newe folowad by plvan sme; fior s legal eulity, full afficiol designation | Telephone No.
SUBRAMANIAM, Hartharan; NATARAJ, Guruswamy; [ FacsimiloNo.

AHUJA, Shalina; PRITHVIRAJ, Sushesla +91 112822 6005
Subramaniam, Nataraj & Assoclates Teeprine= No.

E-556, Greater Kailashl
New Deti-110 048, INDIA

Agent's registratian No, with theOffice |
INPA-S3

Address br

correpondmmee; Mark th check-box, whers no ueonmrrmnm' in/has been appointed and the
wlhm:ludmﬁh'-lmhlqwdllldd:-w_ ndence shoold besent "o

Baox No. IV BASE FORINTEENATIONALYRELIMINARY EXAMINATION

the desmiption | X
[ ]

the clainy
L]
(.

edresiogs [ ]

mder Aticle Jare received by
o the inernations] prefiminsy examintion wport, 18 50 smended

Steimentoncenisg ameadments:*
1. The spplicant vishes e intesntioml preliminery exsminstion to siart on the basl of:
e interastional spplicion esorigindly filed

as enginally filed
as smncded onder Atiale M

as orginally filed

as mended under Article 19 (together with any scompeanying siaternent)

as mended under Article M

as aiginally filed
as ssended under Article 3

2. D Tie applicant wishcs sy ameadment o the chims uader Ariicle 19 be considered as revaned.
3. T t wahes the piad of the ntornstional prelimimry exmminatioo to be postpmed il the apirntion of te
d miu'ﬂﬁmhitm Reke 69.1(8).

P ishes the igernational i cxamination ts start earlier than o the axpiratin of the
D e et e Ruk 45018, prfiminey i piratis o

* Where w chak-box & marked, iokmatiosl prefiminary
o origially fild or, vhere & ofsnenduets tothe clums under Artick 19 andor ammdnentsof theisternatinal spplication
Isternatiosal Preliminary Examining Authority beforeithas began to daw up 2 written opinion

examimtion will stat on the basis of the aternatimal: application

Lasgaage fir the purposs of isternaticaal prdiminery examinmtion: E“ﬂ"Sh Ceeree i man.
%] which isthe languagein whish the imernaticnal application was iled.
[ ] which isthe-lanpuage of  tnmiation furnithed for b puposes of intemtional sourch
|:| which isthe language of publication of the inernational spplication.
EI wiich isthe Lmnguage of the mnslation (tobe) fumished for the prpose of inkmatiom! prefiminary examinstion.

Box No. V ELECTIONOF STATES

PCT.

Thefiling ofthis demand conatitmics the dectim of all Contracting Sbiss which are desigmied andare bosad by Chapter 1l of the

Form FCT/IPEA/401 (second sheef) (lanuay 2004)

SesNtes pike desond form

A\



Imernationa) application No.
Sheet No. . 4 PCT/NO5/00132
Box No. VI CHECK LIST
The demand is accompanicd by the following elements, in the lsngusge referred to in For Intematioral Preliminary
Box Na. IV, for the purpases of istemational pretiminary examination: Examining Autherity use anly
received ot received
I. tmmletion of internstionul application shects (I (|
2. smendments under Articlo 34 sheets I:I (|
3. copy (or, where required, tranalation) of
arnendments under Atticle 19 sheets D O
4. copy (or, whers required, tranalation) of
statemnent under Artiche 19 sheets O a
5. letter : {1 sheets d |l
6. other gpecifs) sheets O O
The demend s also accormpaniod by the itan(s) marked bolow: ,
1. [K] foe calculstion sheet 5.[] statement explaining Inck of signature
2.[] original separate power of sttomey 6.[] sequence listing in computer readable form
3.0 original general power of sttorney 7. tables m computer readabls form related to &
4.[] copy of gencral power of ettomey; ¥ histing
refierence sumber, ifany: 8.0 other frperity:

Box No. VII SIGNATURE OF AFPLICANT, AGENT OR COMMON REFRESENTATIVE
Naxt 1o aach sigasturs, indicaty the namne of the person siguing sed the capucity In which she persan slgxs (f such copacity Is mot cbvious from reading the demand).

G. Nataraj
Patent Agent
For International Preliminary Examining Authority use only
1. Dute of actual receipt of DEMAND:

2. Adjosed date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3,D The date of receipt of the demand is AFTER the G.D'Ib_dl_hormuiptqfl_hdmndilhﬁal.ﬂn
axpirstion of 19 months from the priority date and expiration of the time limit under Rule $45ir.1 (a) snd
item 4 or 5§, below, does not apply. itemn 7 or 8, below, does not apply.

[[] Thwespplicant has bean informed accordingly. | o [[] Thedsisofreceiptof the domandis WITHIN thetime
limit under Rule 54bis.1(a) as extended by virtue of
4.[] Thedstnofreceipofthedeand s WITHIN thotim. Rule 80.5.

by virtne of Rule 80.5. . [] Awmmorwofmm?hz
i i expimtion of the time limit under .
i I e gty o shdyshpe g delay in srival i EXCUSED pursenst 1o Ralo 8,

of 19 months from the priority date, the
Inuﬁvdhﬂstmmh%nlen.

L

For Intornational Buresu use anly

Denand received from [PEA on: .

Form PCT/IPEA/401 (last sheet) (Janusry 2004) 'Soc Notas fo the demand form
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CHAPTER I

FEE CALCULATION SHEET

Annex fo the Demand

o, PCT/INO5/00132

For [nternxtizzal Pcliminary Examining Avtherity use caly

Duie wamp of the IPEA

et " LUP-PSORHI

Agplicant
LUPIN LIMITED

CALCULATION OF PRESCRIBED FEES

EUR 1530.00] » |

oo e Sownt o be entered at H 2% ofthe | EUR 128.00[# ]
3. Total of prescribed fees
ﬂ&mmmmﬂgu - - EUR 1659.00
TOTAL

MODE OF PAYMENT

L) metimdo o, O =

D cheque D revenus stamps
D postal monsy order D coupony
D bunk draft EI olber (ipecify):

(Thiz mode of payment may not be available ai all IPEAs)

[J Anthorization to charge the total fesy indicated shove.

] (mhis chack-box may be marked only {f the conditions for
deposii sccounts gf the [PEA so parmiy) Authorizstion o
charge any deficiency or credit any overpeymentin the
total fees indicated above.

AUTEORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

IREAS

Deposit Account No.:
Date:

Namne: il
Signature:

Forms PCT/IPEA/4D] (Annex) (January 2004)

See Notes o the fes calculation sheet

)

AR\
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PATENT CO PERATI N TREATY %'

A

From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:

NOTIFICATION OF TRANSMITTAL OF
SUBRAMANIAM, NATARAJ & ASSOCIATES THE INTERNATIONAL SEARCH REPORT AND
Attn. Subramaniam, Hariharan THE WRITTEN OPINION OF THE INTERNATIONAL
E 556 Greataer Kailash IT SEARCHING AUTHORITY, OR THE DECLARATION
New Delhi 110 048
INDIA

Thanks

(PCT Rule 44.1)

76 AFr 7005

(dayAmonthiyear) 5371272005

LUP-PBOR-II FOR FURTHER ACTION See paragraphe 1 and 4 below

Inwemational appication No. infarnational fiing date
PCT/IN2005/000132 oo - |(dawimantiyear) 26/04/2005

Appicant

LUPIN LIMITED

1. The s notified that the Intemational sasrch and the written opinion of the Intamational
) et s o e ot e o S

Fliing of amendments and stalament undar Article 15:
The appiicant Is entitied, if hs 8o wishes, to amend the ciaims of the Intamational Application (sse Rule 46):
Whan? Tha time (imit for filing such amendments |s nonmally two montha from the date of transritial of the
Intemational Search Repart.

Where? Directiy to the  Insmational Bureau of WIPQ, 34 chemin des Colombeties
1211 Geneva 20, Bwitrariand, Fescimile No_: {41-22) 338.82.70

For more detalied Iinstnuctions, ese the notes on the accompénying sheet.

2. [7] The appicant in hereby notified that no intemational seerch report will be established and that the declaration under
Articie 17(2)a) % thet effect and the writien opinion of the (ntemational Bearching Authority are ranamitied herewith.

3. D With regard to the prolset against payment of (an) addtional fee{s) under Rule 40.2, the appiicant ls notifled that

D tha proteet ipgether with the decision thereon has been tanemitiad o the Intemational Bureau togather with the
applicant’s request 1o forward the axis of both the protast and the decialon thereon © the desipnaled Offices.

[C] ro dacieion has baen made yet on the protest; the appiicant will be notified as soon as a decision is made.

4. Reminden
Shortly ater the expiration of 18 months from the priority dale, the Intermnational appiication will be published by the
International Bureaw. If the applicant wishes it avoid or postpons publication, a notice of withdrawal of the intemnational
application, or of the priority claim, must reach the intamational Buraat as provided in Rulae 80bis.1 and 80bis.3, raspactively,
before the complation of the technical preparations for international pubfication.

The applicant may submit commanta on an informal basls on the written opinion of the Intemational Searching Authority to the
ntemational Bureau. The Intemational Bureau will send a copy of such commants 10 afl designaied Offices uniess an
intamational preliminary examination report has been or Is 10 be establiehed. Thase comments would alao be made avallable to
the pubiic but not before the expiration of 30 montha from the priarty date.

Within 1@ monthe from the priority daie, but only In respect of some designated Offices, a demand for international prefiminary
examinafion must be fled i the applicant wishes to postpone the aniry into the national phasa unil 30 menths from the priorty
date (in some Offices aven iatar); otherwise, the applicant must, within 20 months from the priarity date, perform the prescribed
acts for antry Ink) the national phase before those designated Offices.

mwummmhummﬂmamm {or later) wil apply even If no demand Is fled within 19
mon

Sew the Anmex 0 Form PCT/B/301 and, for detalls sbout the applicable fima (imits, Offfice by Office, see the PCT Appiicant
Guids, Valume |I, National Chaptars and the WIPO (mamet ahe.

Name and maling address of the Inlamational Searching Authosity | Authorlznd offiocr

European Pajent Office, P.B. 6818 Petentiaan 2 . . .

NL-2280 HV Riewik Christian Pozzi

. Tel. (+31-70) 3402040, Tx. 31 851 epo ni,
. Fax: {(+31-70) 340-3016

Form PCTABA/220 (January 2004) (5ee noies on accompanying sheel)
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' . NOTES TO FORM PCTASA/220

Thess Notes are intanded i give the baslks instrudlions sanceming the fling of amendments under ariiols 19. The

Noles sre based on the requiremants of the Patent Cooperation Trealy, the Regulstions and the Adminkirstive Instructions
under thal Tresly. In case of discrepansy betwesn thess Nodes snd thoss requiremenia, the istier sre applieabls. For more

irormation, see aiso the PCT Applicant’s Guids, a publisation of WIPO.

in thase Noles, "Article”, "Fuls”, and "Ssation” refer to the provisiona of the PCT, the PCT Reguistions and the PCT
Adminisirsiive Instructions respeatively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

intnnatia -pplumh-' " Bt however be ¢ M‘u winoe el pavts of the intemational 4 - .m-,“'
ntem X i 3 f
wmm)mumuﬁhwmmmum(hm
no nead to fle amendments of the elaims under Artisls 19 sxsept whers, 4.g. the applicant wanis the lalter fo be published
for the purpcsas of provisional protection or has ancther reason lor amanding the claims belore inlemationsl piasioation.
Furthennore, R should be emphasized that provisional protedtion s svallsble in some States only.

What parts of the nlernational applicalion may be amanded ?
. Undar Artiole 19, only the claims may ba amendsd.
e Ouring the inlemnational phase, the dlaims may slso be srnended (or further amended) under Artiale 34 before

thw Inismational Preliminery Examining Authorlly. The desaription and drawings be smended
Articks 34 batore the intemational Examining Authorlty. iy ooly der

Upon eniry inlo the nalional phess, all parts of the inlemaiionsl sppiiestion may be amendied under Article 28
or, whare appliashis, Arficle 41.

When? Within 2 monthe from the date of tranemiltal of the inlemationsl ssarsh repoit or 18 morihe fram the priarity
dats, whichever time Imit axpires laber. k should be nolud, however, that the amendmaeris will be considered
aa having been recsived on tive i they are recelvecd by the inlsmational Bursau afler the expiration of the
mqialh“ 'rmumhmdhmumhmm

Whare not tv s the seendments ?

The amendmenis may only be fled with the ntermational Bureax and et with the recsiving Offioe or the
infernational Searching Authorlly (Fuls 48.2).

Where a demand for inlemaiionsl preliminery exsminalion hes beenfs flad, see below.

How? mmnummmw-ﬁQnﬂmmdﬁ-ubthhd

A replacement shest must be submitind for sach shest of the dlaims which, on asocount of an amendment or
amendmanis, difers fram the alwet originally Bled.

Alhﬂuqq-h'm:'h ln:mﬂhl::ﬂdhklhlqmm.ﬂnb
cancalied, N renumbering cthar alaims Is recquired. omess where claima are renumbared, st
be renumbemed instnstions, Bsclion 205(h)). - they

The amendments must be masie in the lenguage in which the international applicstion ls to be published.

What dosaments mustimey sscompany the amemimants?
Latier (Baction 205(b)):
The amendnmnis muat be submrdited with a letisr.

The letter will not be published with the intsmalione! sppliostion and the emencied alsima, it should not be
confused with the *Blatement urdler Astiole 18(1)" (see bulow, uncer *Statsment undar Artiale 19(1)).

The laiter must be In English or Frensh, st the cholss of the applicant. Hewever, X e language of the
internationsd [ tha lslter must be In ; Mo of tha imernational
n '_lwl-dlnn -Ell:llh. Englinh, isnguage

b
)

Notes to Form PCTABA/220 (frsl sheet) (January 1984)
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NOTES TO FORM PCT/ISA/220 {continued)

must indicais the diterences belwesn the claima as tied snvd the claime ss amended. i musd, in
mhmmmmmhmmmnmm
idantioal iIndications sconosming several dlaims may be grouped), whether

the claim is unchanged;

the claim is canselled;

the dlaim is new;

the olaim raplases ons or more alsime s filed,

the cixim s the result of the division of a clalm as Bed.

i

32339

The folowing sxamples Hustrate the manner in whish amendmaents must be sxplained In the
attompanying lstter;

1. [Where originally there wers 48 olaims snd after amendment of some claims there are 51):
‘Claims 1 o 28, 31, 32, 34, 35, 37 1o 4 replaced by amendsd clalms bearing the same numbers;
dlaims 30, 33 and 38 unchanged; new alaims 40 o 51 added.*

[Whars originally there were 15 claime snd after amendment of ol alsivs there are 11]:
Claims 1 o 15 repleced by anwndad dlaive 1 o t1.°

) 3 W-u?ﬂ,lm-“dﬁ-ﬂhmﬂ“ﬂho.ﬂgmﬁmﬂhm
“Claims 1 hluﬂ“utﬂunpd;dﬂnn?hﬂm now ¢laims 15, 16 and 17 sddad.® or

“Clama 70 1 -hd;l-dln-ﬁ.‘ll-lli?dhd;lld-d-mm

4. [Where various kinds of amendmenis are mads}:
*Claima 1-10 unsh algime 11 hﬂ.ll-\di.omuld.ddnu.ﬁ-diemu;m
claim 14; cinim 17 inko amanded cdslme 15, 16 ard 17; now claime 20 and 21

o

“Sistement under wriiole 10(1)" (Fuls 45.4)

The amandmanis may be accompayded by a statement sxplsining the smendmanis and indiesling any impact
ﬂmm-ruinﬂiMth and the drawsings (whith carmot be amencded under
The stalsment will be published with the inlsmational applicstion and the amendad clsima,

& muat be in the langusge in whish the internstional appplcation ls to be puhiaked.

R must ba brisl, not exceseding 500 words i in English ar ¥ irarslsiad inio English.

1t should not be confused with and doss not replace the leiter indioating the differunces behween the claime
an filed arxd a8 amanded. k must be fled on & separaie shest and must be ideniilied as such by & heading,
prafarably by uning the words "Stslement under Artinle 18(1)."

it may nol contain any disparaging comments on the inlemational ssarch report or the elsvenos of cltations
b Mh“mmuﬁthlMﬂmuﬁMhhmm
report may be made only in cormestion with an amendmaent of that olalm.

Consaquencs If s demand for internaliotd prafissinery sxamination has siremly been fled

::h&md-l.qm?:h-huﬁm 1&-%&&%,:&1:1%
siressdy been submitied, the applicant must preferably, same amandmenis
irtamadional Burnay, aiso fils & copy of such amendments with the intemalionsl Prefiminery Examining
mp-nu-m first senisncs).

Conssquancs with regard to bransiation of the intermationsd appiioation for sniry inle the netional plase

The applicents alisntion s drawn to the fact that, where upon ﬂyhhhnlnnlln- & frarmistion of the
alsima s amended under Article Ilmhmhbmh dasignaiadlecisd Otioss, iratead of, or
0 ackiiion o, the iranslation of the daims e fled.

Far hwther delalla on the requirements of sach designaiedsisciad Olffion, see Volums ]| of the PCT Appiloant's

Notes to Form PCTABA/220 {sscond sheet) (laruery 1884)
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INTERNATIONAL SEARCH REPORT Infacnationsl Appiication Mo

PcT1/IN2005/000132

¥

. C
A A iTK14/415  AGIK35/78  BO1D1S/26

Aczonding 1o Inlemational Patent Ciasstiicalion (IPC) or to both nationsl clexslicsdion and IPC

Minl cocumaniation searchad (clasallicaion sysiam jollowes by desslicallon
nmOSCon AGIK  BOID mmeoN

Docymerdation semrchad othar than minkmim docamentadion 10 the ssanl that such doounents am Inclrdod. In the folis sanchad

Ehcironk: dats base conmiied during the intemational sewrch {nems of daia base and, where practical, saarch ierms used)
EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE, MEDLINE, CHEM ABS Data

€. DOCUMENTE CONSIDERED TO BE RELEVANT

Category * Cuatlon of docoment, wilth indication, whare approprinie, of the relsven! passagas Fllh:nlhdﬂnua,
A US. 2003/194456 A1 (ARORA SUDERSHAN KUMAR 1-4,
ET AL) 16 October 2003 (2003-10-16) 12-31

cited in the application
sihole document, 1n particular: Abstract,
paragraphs 100-131, example Y and claimse

A PATIL M B ET AL: "“PRELIMINARY 1-4,
PHYTOCHEMICAL INVESTIGATION AND WOUND 12-31
HEALING ACTIVITY OF THE LEAVES OF ARGEMONE
MEXICANA LINN. (PAPAVERACEAE)"

INDIAN DRUGS,

vol. 38, no. 6, June 2001 (2001-06), pages
288293, XP009014849

sWhole document, 1n particular: Abstracts

~f—

m Firther documants ans lisiad In twe continuation of box C. E Puatent family mambarn are Seiod n annax.
e e T e e st 4 drrtond oy i
A mburmw-‘ ot ﬂ&mlhm-m undariying tha

= emiiar docuran but puhiished on or siter the  imemalional
fling dan

L & which arow cloubls dealm nvolve vaniive
mﬁuh mhm ﬂ‘m o ﬁﬂllu:n:m-’m“'::’um. m“

dﬂnuﬂﬂumuun-munq:mag caimad imenion
"Or document refering 1o wn ocal cisclosare, ue, auxhiblion or Gt i Combines W St o e S e e
othar masns mests, guch combination being cbvious 1o & peron sidied
clacumeni pubiishad prior Io the intlemadional filing daia b hioat
Ity Than the priorily dete ciaimed *5" documeni mamber of the same petent family
Daia of tha actusl coympisiioa of the intemational ssecch Duio of maling of the intamational sevevh mpor
7 December 2005 23/12/2005
Name snd maiing address of tha ESA Authorzed officor
Europasn Patani Office, P.8. 5810 Palanting) 2
T ¢ orTC) 2002040, Tx. 31 651 epo i
Fax (+31~70) 340-3016 " BULCAO DE MELO BARRE

Farm PCTASAZ210 (second sheal) {Jersary 2004)
page 1 of 2



INTERNATIONAL SEARCHREP AT

CMLS CELLULAR AND MOLECULAR LIFE SCIENCES,
vol. 58, no. 10, September 2001 (2001-09),
pages 1399-1417, XP002357941

ISSN: 1420-682X

sWhole document, 1n particular: Abstract;
page 1404: left hand column, last
paragraph-right hand column, first
paragraph; page 1413, left hand column,
segogd paragraph; figure 2 and tables 2
and 3+

imgznationsd Applicstion No
Pew/IN2005/000132
C.Continustion) DOCUMENTS CONSIDERED TO BE RELEVANT
Comgory* | Cixion ol document, with indication, whane sppropriste, of the rlsvant passagas Relovani 10 ciairn No.
A SHOWALTER A M: "Arablinogalactan-proteins: 1-4,
Structure, expression and function® 12-31

Foum PCTABAIEL0 (aarticamiion of secersel shel) {Jarnany S004)

page 2 of 2



mmational applicafion No.
INTERNATIONAL SEARCH REPORT PCT/IN2005/000132

Box H Observations whers cortain claims were found unsearchable (Continuation of ltem 2 of first sheet)

This Intamuational Baarch Repont haa not been ecabliched In regpect of certain claime under Articia 17(2)(a) for the following reasons:

1. Claims Nos.:
D mmL:lMymmhmm-rmtmuhdhhnWWHnm.mdﬁ

2. [X] ciatms nos: 5-11

bacauus rolaig 0 of he Intlemational Applicetion that do not comgply with the preacsibad requirements to euch
mmﬂmmﬁ%lnﬂiﬂuﬂmummmﬂw y -

see FURTHER INFORMATION sheet PCT/ISA/210

3 D Claims Noa.:
becauss they are dapandant ciaima and are not drafied In actordence with s second and third sentences of Rule 8.4(a).

Box [N Observations where unity of invention Is lscking (Conitnustion of ltam 3 of first sheef)

This intamationsl Searching Authorfty found muliple Inventions In this inemational application, as follows:

1. As of required addiionsl search feos ware limely pak! by he applicant, this inkamational Saarch Raport covers ail
searchable cleims.

2 D As sl searchabls calme could be saarchad without affort Justilying an adcitional fae, this Authority did not nvita payment
of any additional fee.

3 As of he ired additional asarch feas ware tmely he lcant, this intemational Saarch Report
ﬁ?ﬁ%mwhrmtuompﬂmﬂkw t' :

Remark on Protest Dmmmummwnw'-m
D No protest accompanisd the payment of adkinionsl search fess.

Form PCT/IBA210 (continuation of first sheet (2]) (January 2004)




Intemationa Application No. PCT/IN2005 /000132

FURTHER INFORMATION CONTINUED FROM PCTASA! 210

Continuation of Box 1I.2
Claims Nos.: 5-11

Ciaims & to 11 have not been filed

The applicant’s attention 1s drawn to the fact that claims relating to
inventions 1n respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This 1s the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant 1s reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which 1ed to the Article 17(2) declaration be
overcome.

&
Nl



INTERNATI NAL SEARCH REPORT

) Applcation No
Irdoration sn patent famly membere /IN2005/000132
Patant documeant Publication Patent famlly Publication
clted In seanch report date member(e) daie
US 2003194456 Al  16-10-2003 AU 2003222436 Al 24-07-2003
CA 2471490 Al 17-07-2003
EP 1467745 A2 20~10-2004
WO 03057133 A2 17-07-2003
JP 2005519051 T 30-06-2005
ZA 200405439 A 08-07-2005

Fomn PCTASAZZ10 testent henilly srmen) (enunsy 2004)



PATENT COOPERATION TREATY @%

F;urrl the /Lw

INTERNATIONAL SEARCHING AUTHORITY

To: PCT

intemational Paient Classification (IPC) or both national clessification and IPC
CO7K14415, AB1K35/78, B0O1D15/26

hopitn — .

LUPIN LIMITED

WRITTEN OPINION OF THE
s6a form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)

Date of malling

(deyinonthvirear) see lorm PCTASAZ10 (second sheet)
Applicant's or egent's file reference FOR FURTHER ACTION
soe form PCTASA/220 Ses pamgraph 2 below
Imemational application No. inernational fiing date (deyimanthjear) Pricrity date (dayinonthiear)
PCTAN2005000132 26.04 2005 01.08.2004

1.  This opinion contains Indications relating to the following items:

B BoxNo.|  Basls of the opinion

[l Box No.!l  Priority

Box No. lll  Non-establishment of opinion with regard 1o novelty, inventive stap and Industrial appficabliity
[0 BoxNo.lV  Lack of unlty of invention

Box No.V  Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, Inventive step or Industrial
applicabliity; cltations and explanations supporting such statement

O Box No.Vl  Carialn documents clted
O Box No. VIl Cartain defects In the International application
B Box No. Viil Certain observations on the international epplication

if a demand for Intemnational preliminary examination ia made, this opinion will usually be considered to be a
written oplnion of the International Preliminary Examining Authority ("IPEA"). However, thia does not apply whare
the applicant chooses an Authority ether than this one to be the IPEA and the chosen IPEA has notffed the
Intemational Bureau under Ruie 68.1bis(b) that written opinlons of this Intornational Searching Authority

will not be o considered.

if this opinion Is, as provided above, conskiered to be a wiitten opinion of the IPEA, the applicant Is Invited to
submk to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
monnths from the date of malling of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever axpires latsr.

For further optiona, see Form PCTASAZ220,

3. Forfurther detalls, see notes to Form PCTASAZ20.

Form (PCTASAZ237) (Cover Sheet) (January 2004)

Name and mailing addresa of the ISA; Authorized Officer f
Em' Munich BULCAQ DE MELO BARRE I_ }
Tol. +49 89 2308 - 0 Tx: 523856 epmu d \ #
Fax: +48 89 23050 - 4485 Telephone No. +48 89 2399-8972 " |
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAN2005/000132

AN\

Box No.| Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of the intemational application in
the language in which it was filed, unless otherwise indicated under this hem.

O This opinion has been established on the basle of a transiation from the original language into the following
language , which is the language of a transiation fumished for the purposes of intemational search
(under Rules 12.3 and 23.1(b)).

2. With regard 1o any nucleotide andior amino acld sequence disclosed in the intemational application and
neceasary to the claimed inventlon, this opinion has baeen established on the basis of:

a. type of material:
O a sequence listing
O table(s) relatad to the secrience listing
b. format of material:
O in written format
O in computer readable form
¢. time of filingfumishing:
O contained in the intemational application as filed.
O filed together with the intemational appiication In computer readable form.
O fumished subsequently to this Authority for the purposes of search.

3. O in addition, in the case that more than one version or copy of a sequencs listing andbr table relating thareto
has been filed or furished, the required statements that the information in the subsequent or additional
copias is identical to that In the application as filed or doas not go beyond the application as filed, as
appropriate, were fumished.

4. Additional comments:

Form PCTASA/237 {January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAN2005000132

1ot

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabliity

The questions whether the claimed invention appears to be novel, 1o involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of:

a
&

the entire intemational application,
claims Nos. 5-11

becalse.

a

O

the said intemational application, or the said claims Nos.  relate to the following subjact matter which
does not require an intemational preliminary examination (specily)

the description, claima or drawings (indicale particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (speciy):

the claims, or said claims Nos. are 80 inadequately supported by the description that no meaningful opinion
could be formed.

no intemational aearch report has been established for the whole application or for said claima Nos. 5-11

the nuclectide andbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Adminisirative Instructions in that:

the written form O has not been fumished
O does not comply with the standard
the computer readable form O has not been fumished
O does not comply with the standard
the tabies related to the nucleotikie andor amino acid sequence ligting, If in computer readable form only, do
not compily with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further detalls

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAN2005000132

A0Y
Box No.V Reasoned statement under Rule 43bls.1(a)(l) with regard to novetty, Inventive step or
industrial applicabliity; citations and explanations supporting such statement

1. Statement
Novelty {(N) Yes: Claimsg 1-4, 12-31
No: Claims
Inventive step (IS) Yes: Claims 14, 12-31
No: Claims
Industrial applicability (1A) Yes: Claims 14, 12-31
No: Claims

2. Citations and explanations
200 separate sheet

Box No. Vili Certain observations on the intemational application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

800 saparate sheet

Form PCTISA/237 (January 2004)
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WRITTEN OPINION OF THE Internationat application No.
- INTERNATI NAL SEARCHING ;!olé
AUTHORITY (SEPARATE SHEET) PCT/IN 13

1. Reference is made to the following document:
D1: US 2003/194456

SECTION V

2. Novelly (Article 33(2) PCT)

The subject-matiter of the present application does not appear to be disclosed in the prior
art as defined in the regulations (Rule 84 (1)«(3) PCT).

Therefore, in view of such prior art the subject-matter of claims 1-4 and 12-31 of the
present application has to be regarded as being new (Article 33 (2) PCT).

3. Inventive Stap (Article 33 (3) PCT)

The closest prior art to evaluate the inventiveness of the present application is
document D1, which discloses a process for obtaining an extract from the leaves and/or
stems of the Argemone mexicana plant and fractionation of the extract with n-butanol
and methanol to give the respective n-butanol-soluble, methanol-soluble and
methanol-insoluble fractions.

The present inventors have found that the methanol-insoluble fraction is constituted of
arabinogalactan proteins (AGPs) in mixture with other components and provide a
selective method for the isolation of AGPs in purified form from the leaves and/or stems
of the Argemone mexicana plant.

further comprises: a) subjechng the |nmal aqueous extract to cation and anion exchange
chromatography for removal of the baslc and acid components and b) subjecting the
methanol or ethanolinsoluble fraction to gel chromatography and size exclusion
chromatography to obtain purified AGP.

This has not been suggested in the prior art.

Form PCTASA/237 (Sepamie Sheef) (Shest 1) (EPO-January 2004)



A

WRITTEN OPINION OF THE International application No.
-INTERNATI NAL SEARCHING 360 §b
AUTHORITY (SEPARATE SHEET) PCT/IN2085/000132

The purified AGP composition obtainable by the method of the present application
exhibits vastly superior antipsoriatic 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 obtainable by the method of D1.

A pharmaceutical composition comprising said purified AGP composition provides a
safe, cost-effective and well-tolerated treatment for psoriasis and other diseases.

Therefore, an inventive step can be acknowledged for the subject-matter of the present
application.

4. Industrial Applicability (Asticle 33(4) PCT)
The subject-matter of present claims 1-4 and 12-31 is susceptible of industrial
applicability as defined in Article 33 (4) PCT.

SECTION Vil

5. The present application does not satisfy the criterion set forth in Article 6 PCT because
the following claims are not clear.

5.1. Claim 24 refers to a purified Arabinogalactan protein (AGP).

However, the method of the present application provides a purified Arabinogalactan
protein (AGP) composition and not a purified protein.

The description refers that the purified Arabinogalactan protein (AGP) compgsilion of the
present invention is constituted of several fractions of differing molecular weights,
wherein such fractions have average molecular weights as high ag 115 to 150 KD and
as low as 10 to 15 KD (page 17, lines 27-30). The description also indicates that the
components of the AGP compqsition have an average molecular weight range between
10 KD to 150 KD (page 17, lines 5-6).

Therefore, claim 24 shouid be reworded. It should be directed to a purified
Arabinogalactan protein (AGP) composition obtainable by the method of the present
invention and should reflect the above passages of the description.

Form PCTASA/237 (Separaie Sheet) (Sheet 2) (EPO-Jenuary 2004)
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WRITTEN OPINION OF THE Inteational application No.
- INTERNATIONAL SEARCHING Qz
AUTHORITY (SEPARATE SHEET) PCT/IN2005/0001

Moreover, cialm 24 lacks clarity because the method used in the determlnatlon of the
molecular weight is not indicated.

5.2. The subject-maiter of claims 24 and 26 appears to be the same.
Therefore, one of said claims is superfiuous and should be deleted.

5.3. The dependency of claim 25 on ciaim 59 appears to be incorrect.
it appears that said claim should depend on claim 24.

5.4. The dependencies of claims 28-31 on claims 24 or 25 appear to be incorrect.
It appears that said claims shouid depend on claims 27 or 28.

6. In case of filing amended claims, the applicant is requested to take account of the above
comments.

The attention of the Applicant is drawn to the fact that the application may not be
amended in such a way that it contains subject-matter which extends beyond the content
of the application as filed (Articie 34 (2)(b) PCT and Rule 70.2 (¢) PCT).

In order to facilitate the examination of the conformity of the amended application with
the requirements of Article 34 (2)(b) PCT, the Applicant is requested to clearly identify

the amendments carried out, irrespective of whether they concemm amendments by
addition, replacement or deletion, and to indicate the passages of the application as filed
on which these amendments are based.

Form PCTASA/237 (Sepamte Sheet) (Shest 3) (EPO-January 2004)
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cna Aplicaion No.

REQUEST
Internsdonal Filing Dato
The undersigned requests that the preseat
intamlioxfll—fpphmionhmed
according to the Patent Cooperation Treaty. {¥amo af recaiving Office and “PCT Intemational Application™

's fila reference
(12 characiers maimuem) LUP-PSOR-I

Bax No.l TITLEOF INVENTION
APURIFIED ARABINOGALACTAN-PROTEIN (AGP) COMPOSITION

BuNo.ll APPLICANT . [[] mhispersanis alao inventor
Nluollllldd:-: (Fexlly naws followslhy ncme; for a lagul enttty. full offica] dedgnation. | Telephons No.
e e aioaas St ;f_’i‘;’;’,f:,’;,,’imu, et e eieny e | +91 11 79 2686 8100
159, CSTRoad
4 J Tolemintar No.
Kalina, Santacruz (East) .
mz{:balmo 098, Maharashira re - soaNo-wibBeOFi |
“Se (ihalis, comry) of natiomhity: State flhat is, cuntry) of resdence:
IN IN
Dt mosart [ Sumene ] ettt [ of Aty [ smicsra
BuNo.ll FURTHER AFPLICANT(5)ANDOR (FURTHER) INVENTOR(S)
i S o e o o S | T
Axis theepplicasty Statshat is, camtry)of rexidmes {fnoSate of; i indicated heow,) I:I licant caly
ARORA, SudershanKumar i ]
LUPIN LIMITED applicant and inventor
159, CST Road iaventor caly (fthis check-bar iy
Kallna, Santacnz (East) D _“'f"q'“_‘""
Mumbai-400 088, Maharashitm Applicant'sregistrtionNo. withthe Office
a-m%n. cowtry) of naticuslity: Stects tha? i, conniry) OF resdonce:
Us IN
Bl [~ [iferiboss, Nihisy [afmet:

Purther spplicans snd/or (fuxter) imvestors m indioted o s contimatios sheet
BaNalV AGENTOR COMMON RIFRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE

?pmwg‘um buwrdhgqtmlhhﬂf Dm Dmm i
Nmne sad adcdres: nemefoliowsl by givs name for a legpl antlly full deignatics | Telzphame No.
e ikl po cods nd e & +81 112921 5603

SUBRAMANIAM, Hariharan; NATARAJJ, Guuswamy; Facaimile No.
AHUJA, Shaling; PRITHVIRAJ, Susheela ~+91 112922 6005
Subramaniam, Nateraj & Associates "T'alegrinter No.
E-556, GreaterKailash-lI _
New Delhli-110048, INDIA A gaat's rogistration No, with Ga Offvcs
INPA-D3
mmmt’ ch_t-bm%un_ 0f COBMON ! mﬂhuhnwndﬁ-

Fom PCTRO/101 (ﬁ:lllleet){.llnuly 2004) Ses Notss to the regus form



,
ShoetNo. ...2. .. g

Contmaatlesof BuNo. Il  FURTHER APPLICANT(5)ANDOR (FURTHER) INVENTOR(S)
If nose of thi following sub-boxe is wxed. this sheet thosld wot be includsd in the requet.

;l"l:nnd :I:.n: Ml:;-*ﬁ:l:" m-ff-huilﬂ)wdﬂm ‘This person is:

O Pl i iy

contry of he addres indested i his
Box istke applicant’s Suiv (thatls, couny) of reideviceifno Sisteafi isindicatedbelon) [} spplican onty
SRIVASTAVA, Vandita o, . .
LUPIN UMITED — O/ this chack-bus
159; CST Road L] Emariad o e it o b
Kalina, Santacruz (Easl) — : :
Mumbal-400 098, Maharashira Applicast’s regidiuticaNo. with theuriice
Inrlia
[ State that is, country ofmlﬁrl;u.lm: Stte (thet Is, country) of residence:
Thisprenboppliont. [~ Mduaigued [~ doigmi Smmenct ] Selitpdtintes [ e Sows i i
Namesnd addross: Familysane follswed by —e; ingral eatity, fillafficial decignatie '!Hlpm is:
bk a7 ot ?ﬂ«r’-&” porsileie iy g [ ] sppticat omy -
WALLINJ, Sameer Shankar - scam and i
LUPIN LIMITED et caly f hi s
159, CST Road . (] St 2 & St s
Kalina, Santacruz (East) - ———
Mumbal400 098, Maharashira Applicant’s registration No. with theOffice
hhﬂuhmnjo?nﬁnﬁl‘h,: Stz (thatis, a-iy)d’“nqndmu:
Poor-L e -l I =~ el W i ey A v e o n e indioed In
Nanwsnd adirose; FawsZlyasne folbwed by, xmy; forslegal milly, fulofficiddeigneton. | This porwn is:
E:nnwﬁu'. .-..“‘a':".:" e::;' &'ﬂr’-ﬁfmﬂnm&ws o D spplicant only
[¥] splicsn and ventor

Applicaxt’'s registratiosNo. with theOffice

State fikaf is, couniry of nationality S (s, a-ry)lﬁmlldmnc

IN
This peson b applicnt doalgmted i -
for the purposs of! DL Dﬂm;ﬂ ng—-‘l;. :w
Namesnd adiresg: folowee] - ity foll designation. 2 .
m-:um-udzﬂ’uﬂdu.:r" i 3 m s, | Thia pexwan ia:
Boxijie applomt 'y Sule (thatls, coutry) of w0 Stalecf i ixidicatelkeiow.} D spplicst only

D qplliaundm
Irventor
L S S L ks

Applicant’s registmtionNo. with thaOffice

o
State flar is, aundry of nationality: Stxe (that is, comtry) ofreaidence:
ey [ ifestmes [Shasy [eimeans

[] rorthepplions andor (father) bvenin are inficatsd on. asoter cntinusson sheet.

Form ICT/ROA01 (_unﬁmn‘onshu) (hmuary 2004) Sae Nows 10 the reguent form



SheetNo. .3, ..

BoxNo.V DESIGNATIONE

The filing of tris request constitutes nader Rule4.9(a), the atia of ufl Contrcting Stes bound bythe PCT on the interpational
flling date, for the grnt of every kind of protection availshls Twhllpphubh,h'gnmdbﬂlwmdndnnl:nﬂm

Howerer,

[C] DE Gamany b not destgnated formy kind of national protection

[C] KR Republicof Korm is nat deslpasted for any kind of ssticmal prottion
[0 RU Romian Federation ka net desipuated for anykind of nationsl praction

check-baxes above may be used to exhude )ﬁh@uﬂmmcanlmmrbmldhcmnfﬁl#ﬁmda

(The
the nationai bw, eanier natiopal suailum firom nvlly bs claimed. S thie Nutax iy Bux No. ¥V the conequeces
;ufﬁmh:unawq;:'vmn In thesn : e f ar' “ arkiie o

BoxNe. VI PRIORITY CLAIM
The priority of the filowizg earficr applicatian(s) is hebyy climect:

Pillag date Number Whare exrlier spplication is:
ofearlierspplicstion of eariiw application

. m;lmllnpphnhu.' lnumuml
fayvineih/vea) ity & Maber 2 sppication:

itam(1)

1 Septamber 2004 10/831814 us
| (01.08-2004)
ivem (2) ‘

item(3)

[ Furthermiarity clnime are iuficated in the Supplanental Box.

Therecoivisg Office is reqpasted 1o propare and transmit to the Intarnstiona) Boreau a sertified eopyoftlnarlmlppliuh(-) {nlyf

lill::l’a' splication we fled with the Office which for he peposes of this iernationai application is de recehing Qffics) 4
sboveas:

] atitens DLl #em () 0O iten@) [J @ [[] othe, see Swpplemental Bax

* Hiea thaearlier epplicstion s e ARIFO lhhdﬂa:hﬂmmﬁywmlnm Cagvertion Prowion
mm:m-'iﬁumuqr *rﬂ’ mm-mawm wuﬂled ﬂwm 4

BoxNo. VI INTERNATIONAL SEARCHING AUTHORITY

Chake of Iaternstional Searchisg Asfiority IBA) i two Intermaonal Searching Asskorities we conpatent
hte-lzmdm:d.fm-ﬂc- mdulgn. miqv-m:'::mth " o o caryous the

Request tome remlix of earlier senrch; mhmnlmﬂﬂ‘an-ﬂer-dhhqmﬂm byrrq—'dj-n the
Intermationad Searding Ashority):
Dat {deyvimont//yer) ‘Numbar Comy'(amghulo_ﬂu

BoiNe. VI DECLABATIONS

The hilowing dedsrations are emtained in xas Now. V() to{v) (med the gplicalls

checdbboxa belawend indeate i the right cobmn thesnmber of ead ype of declartion): m
] Boxie. VIER Declaration ns othe idstity ofthe inveitar
Bl Box¥. VIGi) Mumu-moqﬂmmnuummmh.

data, t0 spply forand be gremied a patent . 1
[ BoxX. Vi) Deolarstion as o the spplican’s entidenet, 15 dhmmulﬂlq

dats, to cisim the pricity of the aariier appliestion

[0 Boxko. VII(iv) Dealarration of ivertonhip (aly forthe puposes of the designation of the
Uhitod Sates of Ameeries)

[C] Box¥e. VIE (v) Declaratin as 0 non-pejudical disdores or oxcations b lack of novdty
Form FCT/ROA Q1 (secand sheet) (fanmry 2004)

Sea Notes 1o the ropest form



_ Sheatho, .. 4...

Box Ne. VII1{i) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The dedaratios must canform o the sandadived word| dedjor inSection 112 sseNotesto BoxesNox VIll, VIE (D) to (y) (in general)
ad thaspeclfie Noreswo Bex No. VI (11). ifthis Box is nai uved, iy shest showuld not be included in the request.

Declamtion as 1o ﬂulpplmt'luuﬂmn. nnﬂumdﬂhmthnmqplyhmdhynﬁnmtmtn(ﬂ)
md 51bé 1{a){ii)), ina caso whorethn declaration undar Rule 4.17¢iv) is not appropriate-

in relation to this Intemnational Application, LUPIN LIMI.TED. 159, CST Road
Kalina, Santacruz (East), Mumbal-400 088, Maharashtra, india is entitled to appty for and
be granted a patent by virtue of the following:

1. ARORA, Sudershan Kumar, LUPIN LIMITED, 159, CST Road, Kalina, Santacruz
(East), Mumbal-400 098, Maharashtrs, India;

2. SRIVASTAVA, Vandita, LUPIN LIMITED, 159, CST Road, Kalina, Santacruz (East),
Mumbai-400 088, Maharashtra, India;

3. WALUNJ, Sameer Shankar, LUPIN LIMITED, 159, CST Road, Kalina, Santiacruz
{East), Mumbai-400 098, Maharashtrs, india;

o+

are the inventor for the subject matter for which protection s sought by way of this
intemational application; andis entitied as employer of said inventors:

1. ARORA, SudershanKumar, LUPIN LIMITED, 159, CST Roed, Kalina, Santacrnuz
(East), Mumbai-400 098, Maharashtra, India;

2. SRIVASTAVA, Vandita, LUPINLIMITED, 159, CST Road, Kalina, Santacruz {East),
Mumbai-400 098, Maharashtra, India;

3. WALUNJ, Sameer Shanlér, LUPIN LIMITED, 158, CST Road, Kalina, Santacruz
(East), Mumbai-4.00 098, Maharashtra, Indis;

this declarationis being made for the purposes of all designations except United States of
Ameiica

‘ O midecktiony conimed mhe hllowig shes, “Contaration of B No, VIl (H)".

Fam PCTROVI0N (decleration sheet(ii)) (anusry 2004) Sae Notws £ the request form

X



Box No.IX CHECKLIST; LANGUAGE

OF FILING

‘This intemstionsal application contalnx
(s) n paper form, the following pumber of
sheetr:
gﬂm ms : 5
description (sxcluding
mﬁ listing snd/or
related thereta) :

olaime : 5
abatrsot : 1
arwings : 12
Sub-otal number of sheets :

Total aumber of shaets

a In uter readable form
O aetam

(i) [J sequence listing
(i5) [ tables ralated thereto
aleo In dable form
(L] ao lo compinier e
() [ soquence Listing
(i5) [ tablos related thereto

and unmber of carriers (diskatic,
mmm-kwoﬂu)mvshﬂlm
conteined the

This international spplication is accompanled by the following
i the cable check-baxes below and indicate
e et e o "
1. [ [feo calculation sheet

2. [0 ariginal scpamie power of stiomey

3. [0 original general power of attomey

D e oot wirorgarem
> D e ope
® 0 ml:!urmly?m

readabls form
of carriers}
of international search under

@) D(ﬂm‘:g;u mmmnmummaw

(i) [J wpether with relevant statewnent as to the i

™ !
10.0 aﬂuhmmmﬂn}ﬂﬂmmm

() [ copy mbmitind fiwr the of i under

i wherg cherk-bax marked
() 3 fpaher hach b )00 cr 00t o b f o)
purposes of mternational sexrch

- topether with relevant
i O cup'ulvﬁgthnublunmdinloﬁcolm

Section 802(b-guater)

of itamnae

and not as part of the intermadjonal application) :
inel i ths fartho
wdhmﬁnﬂumhm%wm * :

ityofths
. mﬂumtnqmmn;mmdhlxmlm?"w:

Section 802(b-guater) only (and not as part of the intemational
Ecation) .

the copy for the
staiement as to the identity of the copy or .

(.Mmmumm 11. ] otharpaelf): ....oovinieiiliiniiiiie e reaaann
e H(i1) 100D, in right column)

Figure of the drawings which Langusge of filing of tha English

should sccormpany the sbatract: international application: ngl

BaxNo.X BSIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next © each signatwrs, indicats the nae of the person siguing and the capaclly In Mﬁmmmwnumhmhw

IAM
o. IN PA/G3)

& Patant Agent for the Applicant

1. Daeof actanl receipt of the
I h;r-rtww

For receiving Offico use only

3. Comeoted date of actual receipt dus to later
tmely recsived pepery o€ drawinge com

but

4, Datoof timely recaipt of the requi
mummh 1(2):

S. Intemational Searching Authari
Gfmummmm)r-w ISA/

-
Tmasmittal of search eopy dela;
until search fon is paid yed

G.D

_ 2. Drwinge

[] not recoivea:

Dute of receipt of ths record
| luy!l-hl-mﬁnllm:w

For Inomational Buresu use only

Form PCT/RO/10] (last sheet) (January 2004)

See Notes to the request form

%



This skeet (s not part of aad does not count & a sheet ofthe intsrnational application.

PCT For receiving Office use anly

2

FEECALCULATIONSHEET . e
Annexto the Request Internstional Appliestion No.
arliun'l orgent’s
refawnce LUP-PSOR-I Date samp of the _mnivin;Olﬁce

Applicant
LUPIN LIMITED etal
CALCULATION OF PRESCRIBED FEES

| TRANSMITTALFEE .. ... ... ............. L__INR®8000.00{T]
2 SEARCHFEE .. . .. o vveven e oo, .. |L_USD2075.00[F]
nterastional search 10 be carried out by EP

{Ifwo or mors Inmernational Ssarchizg Authorities are competent o cany out tha
iﬂfm“ﬂ’ saarch, indicase the name of the Authority which is ckosen o carry out
tha internstional rearch)

3. INTERNATIONAL FILING FEB

Where items (b) sad/or (¢) of Box No. [X apply, enter Sub-intal nsmber of sheets
‘Whero items (b) mnd (¢)of BoxNo. D{do notapply, enter Teinl namber of sheets J —

Eﬁm:ﬂuhu. e e e e e e |USD1211.00|:|

@ 38 x 13 - |_USD 494.00 [3] |
mmnbe of shees feeper shost
in excoss of 30

(o] adiional eompont (onlyif seence iting /o wbles elated

le farm. under Section. BO1(a)(3), |
or bath in that form and m paper, under Sectim 801(8)(i1)):
0 x = I E]
fee per sheat
Add amamts estered s, i2ed i3 md entrotalae] . , . . | USD1705.00 [1']

(ipplicaxts fiom certgn States are stitlal to a reduction of 75% of the
irwrnasimal filing fes. Where the applicant i (or all epplicasts are) s
eatiled, e totalto beenteralat I k2596 of the Iternadmal flling fes)

+. FEE FORPRICRITY DOCUMENT Wapgleably) . . . . .. . ... | []

S. TOTALFEESPAYASLE . . . .

Al amonts exkered 2T, S, Iand P,llmi cuter toulin tha TOTALbox TOTAL
MODE OFFAYMENT
1 hm;muw%) [] pestal nosey cder ] cash [ eoupomns
D disqus ] bk dnt [[] evenuesamp D other (pecify):
AUTEORIZATION TOCH ARGE (OR CREDIT) DEPOSIT ACCOUNT .
(Thi mode o/ paysuat maysot be evaildie at dli receiing Offices) Receiving Office: RO/
] Avthomtion s charge the wtal fees indicsted shove. . Depost Acomnt No:
D (This check-baxmaybsmarind onlyifthe cndition ¥ deposit accounts Dats:
L I T
D Aunthodzation o chage the ke for riority docament. Sigminre:

Form FCT/RO/101 (Annex) (Yanmry 2004)

See Notes o the Jee calcaation sheet



PATENT COOPERATION TREATY

From the RECEIVING OFFICE

- PCT

SUBRAMANIAM, Harlharan

Subramanlam, Nataraj & Associates,
E-556, Greater Kallash-Ii, NOTIFICATION CONCERNING PAYMENT

NEW DELHI- 110 048 OF PRESCRIBED FEES

(PCT Rules 14, 15 and 16 and Administretive
Instructions, Sections 102&is(c), 304,
323(h), 707(b) and 803)

oy aiyens 12.05.2005
Applicant’s or agent's file reference PAYMENT DUE
LUP-PSOR-II see item 3 for time limits
International spplication No. International filing date/Date of receipt Priority date (dawmonth/year)
PCT/INO5/00132 EAPR 2005 (26.04.05) 01 SEP 2004 (01.08.04 )

Applicant | |JPIN LIMITED, et al

1. Theapplicant is herobry notified that this reoriving Office has received:
[:] the payment of all tha prescribed fees, and [T] anoverpayment, which will be refunded in due course.

summarized under ftem 2, within the time Limit(s) indicated under item 3.
2. Feet and payment calculation:

INR 8000 + USD 3780  _ INR 8000+ NiL - NIL + USD 3780
Total fees paynble Amount paid Balance

D The detnils of the ealculation are given in the Annex.

3, Time Umit(s) for paymeat and amouat(s) payable (Rules 14.1, 15.4 and 16.1(0):

E within ONE MONTH from the date of receipt of the intemational application (for the tranamittal fee (if mry), the search

fee and the internationsl fMliing fee). The amount payable for cach fee i the amount spplicable on the dute of receipt of the
international spplicytion.

D within 16 MONTHS from the pricrity date (only for the fee for priority document). The applicant’s attention is drawn to the

(act that the request made by the spplicant under Role 17. I(b)mllhemndﬂadmuohwhnmm“h-hfunpnd
within thet time Limit.

4, Additiona] cheervations {If aecesmary):

|Z| The search copy will not be transmitted to the International Searching Authority until the search fiee is paid (therefore the
start of the intermational search will be deleyed) (Rule 23.1(a) sad (b)).

@ ne or Insufficlent payment of the preseribed fees wnd the applicant is hereby iavited to pay the balanes due, a3,

Nume and mailing address of the receiving Office Authorized officer
GOVT CF IN PATENT OFFICE, ) ESTATES. SUN '
MAHARASHTRAINDIA, -

Facsimile No. (91) (22) 2485 0622 Telephone No. (81) (22) 2492 5002, 2482 4058

Form PCT/RO/102 (Jamuary 2004)

9



ANNEX TO FORM PCT/RO/102

(\1’\‘\

CALCULATION OF THE PRESCRIBED FEES Iutemational spplication No.
PCT/INO5/00132
Transmittal Fee
Prescribed BMOUNE . &+ . « « v r s e e e e e e e e e e e INR 8000[d]
Amountpaid: . . . . . ... ... o s - —INRS0OQ (3 tos00mn 0100
BADE . . . o ek e - NIL_ - Sjenmus i

Fixed amount for first 30 sheets: . . . . . . . USD 1211
a8, x USD13 - _USD 494
Number of sheets Fee per sheet
in excess of 30
Additional
component:. . . 400 x - -A)
Fee per sheet

Reduction where the international application is filed
{See PCT Applicant’s Guide. Volume I, General Par,
Jor daiails on the availability of this reduction):
using the PCT-EASY software: . . . ., . . a 'l:l
or
in elecironic form where the text of the
description, clsims and abstmct ls not in

chamctercodedformat:. . . . . . . . . o ']:]

ar

in clectronic farm where (he text of the

description, claims and absiract Is in charscter

codedformm:. . ... ........ 1] -
Subtotek . . ... ... p USD 1705

Prescribed total amount (Ths awount to be entered at 1 is the gub-total
ensercd af fil-+H2+H3-1), cxceps where the applicans is (or all applicanss
are) entlied 1o a reduction of 73%, in whick coxe the amount 1o be
emsered at [ is 25% of the sub-toml (I1-+10+i3-t); certain applicants from
ceriain Sates are entitled to a reduction of 75% aof the international
Ming fea: s0e Notes io the Fes Calcdarion Sheet ay annexed to the
[ulun el fenafuofale’y dals cuwo Combiwan s #% o i e

E] § AN LR LRI

DO Y T OOy e e R O e A S )
D0 I N NI

[CJumansemss

(Joumamy 2008
OJonomars aes
B oumone ne

USD 1705(7)

NIL

USD 1705 3 ssmmn se0s

{3 sessancs mee
fImetumes

= ) vammmms 1005

= [:] 111 IR

O vmsnrmis

Form PCT/RO/102 (Annex) (Jamaary 2004)
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

To PCT

SUBRAMANIAM, Hariharan

Subramaniam, Nataraj & Assoclates,
E-558, Greater Kailash-li, INVITATION TO CORRECT DEFECTS IN

NEW DELHI- 110 048 THE INTERNATIONAL APPLICATION

(PCT Articles 3(4)(i) and 14(1) and Rule 26)

Date of miling

(dayimonth/year) 12.06.2005
Applicant's or sgent’s file reference REFLY DUE within ONE he/daya from
LUP-PSOR-II ﬂull:uwdlmofmliﬁnu
Intemational application No. Internationsl filing date
PCT/INO5/00132 (daylmenikive) 26 APR 2005 (26.04.05 )

Applicant { UPIN LIMITED, et al

1. DX} Thespplicant is hereby tnvited, within tse time limit indicuted abave, to correct, i the intersational appifention ua filed, the
defects specified on the stinched:

Amex A
1 Aooex Bi ftext matier of the international application as fled)
D Annex Cl (drowings of the international application oz filed)

2. [ The applicant is hereby tnvited, within the time limit indicated above, to correct, Ia the transistion of the ntersational
application furnished under Rule 12.3 or 12.4, the defects specified on the sttached:

D Annex A
] Amnex B2 (sext matter of the transiation of the international applicasion)
D Annex C2 (drawings of the translation of the international application)

Additoual observations (if necstsury):

HOW TO CORRECT THE DEFECTS?

Correction venust be submitted by 6 lm Mmhdmhmﬂlmmﬂ:

sheet, which shall draw stization 4l h& mphudm the replacement shect. A comrection may be
Mhlmmlylfu-nfmhamemumbew the lticr 1 the recand copry without advensely afferting
he clarity and dircct reproducibility of the sheet anto which the correction is to be trunaferred (Rule 26.4).

ATTENTION
Failure to correct the defecty will resuit in the intornational applicalion being considered withdrawn by this receiving Office (see
Rule 26.5 for fthcr details),
A copy of this mvitstion und any attackmenty has been vent to the Internations] Bureau
and the Intenational Sesrching Autharity

- -

g
N L
T S el ST et T ano rLoom, | A rodole RW/ ~
SUN MILL COMPOLIND, LOWER PAREL(WEET), :
MUMBAI400 013, MAHARASHTRA, INDIA
Pacaimile No. (91)(22) 2492 4050, 2482 5082 Talephoae No. (B1) (22) 2485 0822

Form PCT/RQV108 (January 2004)



International epplicstion No.
ANNEX A TO FORM PCT/R0/106 PCT/INOS/00132

The recelving Office has found the following defects in the international application as flled:

Aas o algnature of the international application (Rules 4,15, 26.2bis(s) and 90.4), the request:

™ B is Dot signed* by the applicant ar, if there is more than ane applicant, by at least one of them
b. not t referved 10 in the check st in Box No. IX of the
gk of 0 applicant forthe Gatgnation of the Unfed Sites of Americ "o cxpltiarng thelack of the
e. is signed by what appear 1o be an sgent/common represeaitative but:
the intesnational application is not accompanied by a power of attormey appointing him
the power of attoracy sccompanying the interational application is not signed by all the applicants
d.D aother (specify):

Although Rule 4.15 requires that all spplicunts must sign the request (e.g. including sll inventors/applicants for the degignation of

the United States of America), lhrﬂlepmpmnofAmele I«lenlfMeilmﬂnumlnm.uMhauﬂ'mmn

the request be signed by ane of them (Rule 26.2bix(n)).

However, the spplicant’s atiention is drmwn to the fact that the nstional Ia ied by each designated Offi

mmﬂp@uofﬁn&mwmhhmdﬂﬁhwmmﬁm;

mlw!ﬁplmmbyﬂznmmofmmm designated State who has pot signed the request
e a)vi

As to indicetioos concerning the spplieant® who ies entitled, scconding to Rule 19.1, to file the inlemational application with the
receiving Office, the request (Rules 4.4, 4.5 and 26.2bis(b)):

. D does not properly indicate the applicant’s name (ipectf§):

b. ] does not indicate the applicant’s address
e ] does not property indicate the applicant’s address (pecify):

d. [ does not indicsto the spplicant's naticnality
e [ does not indicte the applicant's residence

[0 Further cbaervations about indications conceming other applicynts (if applicabie):

Although Rules 4.4 and 4.5 require indiestions conceming the applicant, or i€ there sre several applicants, of sach of them, for the
purposes of Article 14{1)e)il), if there is more than one applicant, it chall be sufficient that the indications required under
Ruls 4.5(a)(ii) and (§i7) be provided i respect of ane of them who is entitied according to Rule 15.1 to file the internytional
mlmm&ﬂ:mmomumﬂalﬁﬁh@)).

Hawever, the applicant’s ettention is drawn 10 the fict thas the nxtione! law applied by each designated Office may require, in
mmmrl&emngnﬂhmuulmlmmﬂnmudphzh&qﬂmﬂEnﬂ%
indicstion required undar Rale 4.5(a)(ii) and (jif) in respect of sy spplicant for the designated State (Rule 515is. 1 {a){'

As b the language of cortain eleents of the intemational applicasion, other than the description and claims (Rules 12.1(c)

and 26.32er(s) and (c)):

O the request is not in » language of publication accepted by this receiving Office; (the) language(s) accepted by this
receiving Office in/are:

b. [J the text matter of the drawings is not in the language in which the international application ia to be published, which is:

c. [ the abstract is not in the language in which the internations) application is to be published, which is:

The e of the invention:

a. [J is not indicated in e No. T of the request (Rulo 4.1(a})

b. [M] iznnt indicated ot the top of the first sheet of the deyeription (Rule 5.1(a))

c. L] asappearing in Box No, [ of the request is not identical with the title heading the description (Rule 5.1(a))

As o the sbetract (Rules § and 26.1(5)):
{3 ihe imemational application does not contain an abstact

Form PCT/RO/106 (Annex A) (January 2004)



PCT/IN2005/000132
PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT Te:
NO“F'%ES:D%'B';F;CE"’T OF SUBRAMANIAM, Hariharan
Subramaniam, Nataraj & Associates
E-556, Greater Kailash-I|
(PCT Rule 24.2(a)) New Delhi 110 048
- Indin
Fo 2
Date of malling (dey/monthAjear)
11 October 2005 (13,10.2005) IMPORTANT NOTIFICATION
Appl'ﬂm'lu'mm'tﬂani'-p e s; international apphcetion No.
LUP-PSOR-II e PCT/IN2005/000132

‘The applicant is heraby notified that the International Bursau has recsived the record copy of the International application as
detalied below.

Nameis) of the applicant(s) and State{s) for which they are applicants:

LUPIN LIMITED {(for all designated States excapt US)
ARORA, Sudershan, Kumar et al {for US) .

Internationsl filing date : 26 April 2005 {26.04.2005)
Priority date{s) claimed H 01 Saptember 2004 {01.09.2004)
Date of of

by the Inmernational Bureay -+ : 12 September 2006 {12.09.2005)
List of designated Offices :

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ, UG ZMZW

EA :AM,A2,BY,KG,KZ,MD,RU,TJ,TM ]

EP :AT,BE,BG,CH,CY,CZ,DE, DK, EE,ES,F|,FR,GB,GR,HU,IE,IS,IT,LT,LU,MC,NL,PL,PT,RO,SE,
SI,SK,TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GO,GW,ML MR NE,SN,TD, TG

National :AE,AG,AL,AM,AT,AU,AZ BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE KG,KM,KP,KR,KZ,LC,LK,LR,
LS,LT,LU,LV,MA,MD,MG,MK,MN,MW,MX,MZ,NA,Ni,NO,NZ,0M,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,
SK,SL,SM,SY,TJ,TM, TN, TR, TT,TZ,UA,UG,US,U2,VC,VN,YU,ZA ZM,ZW

The international Bureau of WIPO Authorized officer:
34, chemnin des Colombettes Tewfik BENYAHIA
1211 Geneva 20, Switzariand
Facsimile No. {41-22) 338.87.40 Telephone No. {41-22) 338 8459

Form PCTAB/301 (January 2004) 008823877



Continustion of Form PCT/18/301

NOTIFICATION OF RECEIPT OF RECORD COPY

PCT/IN2005/0001 3%

&

Date of mailing (day/month/year)

11 October 2005 (11.10.2005) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reforence International application No.

LUP-PSOR-li PCT/IN2005/000132
ATTENTION

The applioant should carefully check the data appearing In this Notification. In case of any dissrapancy between these date
and the indlcationa in the international epplication, the applicant should immediately Inform the International Buresu.

in addition, the applicant's attantion is drawn to the informstion contained in the Annex, relating to:
- time limits for entry into the natlonal phase - see updated important hhm.tiun'(n of Aprll 2002)
- regquirements regarding priority documents (if applicable)

A oopy of this Notification ia being sant to the recelving Office and to the Intemstional Searching Authority.

Form PCTAB/301 (continustion shest) (Jenuary 2004)

008823977



intemnational sppiication Na.
ANNEX TO FORM PCTAB/301 PCT/IN2005/000132

I

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant |s remindad that the “national phase™ must be entared before each of the designated Offices indicated on
the cover sheet of this Notiflcation by paying national fees and fumishing transistions, as prescribed by Articles 22 and 39 and
the applicable nationsl laws. in addition, the applicant may also have to comply with other speclal requiremants applicable
in cartain Offices. It Is the applicant’s responsibility to ensure the necessary steps to enter the national phase are taken In a
timsly fashion. Most Offices do not Issue reminders to applicants in connectlon with the ertry into the nationel phas=.

The sppiicable tima limit for entering the nstional phase will, subject to what is said In the following peragraph, be
30 MONTHS from the priority date, not only in respect of any elected Offlce if 8 demand for Intemnational preliminary
examinatian is flled before the expiration of 10 months from the priority date (sea Article 368{1}}, but slso in respect at any
designated Office, In the absence of filing of such demand, where Article22{1) as modlfied with effect from 1 April 2002
applles In respact of that designated Office. For further details, see PCT Gazette No. 4472001 of 1 November 2001, pages 19026,
18832 and 19934, as well as the PCT Nawslestter, Owober and November 2001 and February 2002 Issues.

in practice, time lmits ather than the 30-month tima imit will continue to apply, for various pariods of ime, In respect of
oertain designated or elected Offices. For eguisr updates on the applicable time limits (20, 21, 30 ar 31 months, or other
time limiy), Office by Office, refer to the PCT Gazette("Section V" part published an a weekly basls), to the PCT Newsletter
{on a monthly basis} and ta the relevant National Chapters in Volume [l of the PCT Applicant’s Guids (the paper version of
which Is updated ususlly twice a year and the Internat version of which is updated usually on a8 weekly basis). Finally, a
ocumulstive tabla of all applicable time limits for emtering the national phasa s avallable from WIPO's Internet’sita, via links
from various pages the site inoluding those of the Gazette, Newsletter and Guide, st  http://www.wipo.Int/pot/envindes. itm.

information sbout the requirements for filing & doamand for intermational profiminery esamination is set out inthe PCT
Applicant's Quide, Volume VA, Chapter D. Nots that only an applicant who Is a national orresident of a PCT Contraoting
State which Is bound by Chapter Il has the right to file a demand for international preliminary examination {at present, all
PCT Contracting States are bound by Chapter ).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yst complied with the requiraments regarding priority documents, the following Is recslled.

Where the priority of an earlier natlonal, regional or international application is claimed, the applicant must submit a copy
of the sald earlier application, certified by the authority with which it was filed ("the priority documsnt”) to the receiving Office
{which will ransmit it to the International Bureau) or directly to the International Buresu, before the sxpirstion of 18 months from
the priority date, pravided that any such priority document may still be submitted to the international Buresu befare that date of
Intemational publication of the intemational application, in which case that doournent will be considered to have been regsived
by the (mternational Bureau on the last day of the 18-month time limit (Rule 17.1(s)).

Whers the priority document Is issued by the recelving Office, the applicant may, instead of submitting the priority
dooument, request the racelving Office to prepare and transmit the priority document to the international Buresu. Such request
must be made bafore the expiration of the 18-month tUme limit and may be subjected by the recelving Office to the payment
of a fea (Rule 17.1(b}).

H the priority dooument concerned Is not submitted to the International Burssu or if the request to the recelving Office
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable
tifne limit indlcated under the precading paragraphs, any designatad State may disregard the priority claim, provided that no
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the
nationa! phase, to fumish the priority document within the time fimit which Is reasonable undar the circumstanoces (Rule 17.1(c)).

Where savera! priarities are clalmed, the priority date to be considered for the purposes of computing the 18-manth ime
limit (and all other PCT time limita} is the flling date of the earliest application whose priority is claimed (Artels 2(xi)(b)).

Form PCTAB/301 {Annex) (Jenuary 2004)

008822077



PATENT COOPERATION TREATY

PCT/IN2005/0001 32%
¥

From the INTERNATIONAL BUREAU

To:

PCT |

NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

SUBRAMANIAM, Hariharan
Subramaniam, Nataraj & Associates
E-556, Greater Kailash-i|
New Delhi 110 048
INDE

(PCT Administralive Instructions, Scction 111)
Date of miling whay imeh/yeor

07 March 2008 (07.03.2008)

Applicants or apmi's file refenawe

LUP-PSOR-II IMPORTANT NOTIFICATION
Itcsunatpuud applcalion No. ot ""ﬂ Imceroational fiing dme (Jday-month year)
PCT/IN2005/000132 ) H

28 April 2005 (26.04.2005)

Friority date (da)> snonth )war}
01 September 2004 (01.00.2004)

aniabvaul gubhcition date oy svomth yerard
Not yet published

.\I“II&H
LUPIN LIMITED et al

il

I. I mess of this Forom, which replaces nny previously issued notification conceming subinission or lmnsmitiel of priority
dicumenin, the spplicnt is bereby notified of the date of” receipt by the Internotional Burean of” the priarity documeni(s) relating to
ull corler uppliattion(s) whos: priorly is cluimal Unles otherwise mdicatal by the letiers “NR”, in the right-hand column or by an

wicrisk sppearning nesd fo a date of receipt, the minrity dot.uml concerned was submitied or transmitted 1o the international Buresu
in compliance with Rule 17.1{a) or (b).

2. (ffapplicable) The letiers “NR** eppenriag in the right-hand column denote a priority document which, on_the date of malling of
thin Fors, had not vet ben recived by the Interaationsl Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
piority docuument musi be mbmitied by the applicant 1o the receiving Office or the Iternational Buresu, but the applicont fiils to
sghmit the prioity documnen within the spplicable time limit under Lthat Rule, the attentlon of the applicant is directed o Rule
17.1{<) which provides thal no devignsed Office may disegard the priority claim concerned before giving the applicant on
opportunity, upmn eniry into the mtional phase to fumish the priaity documient within a time limit which is rcasonsble under the
circumsiances,
* i

{if applicabic)An asterisk (*) uppearing next 10 o date of receipl, in the right-hmd column, denotes a priority document submitted
or trunmitted o the Intermations]l Buresu bt not la complinnes with Rule 17.1(s) or (b) (the priorly document way reciived
afier the time mit mescribal in Rule 172.1(n) or the reques! 1o prepare md transmil the priority document was submitted to the
recciving Office after the spplicable time Limil unda Rule 17.1(b)). Even though the priority document was nol furnished in
complisna: with Rule 17.1(a) or (b), the Intermtiona) Burean will nevertheless ransmil a copy of the document to the desgnated
Offices, for ther consderation. In case mxh a eopy isnot occeptad by the designated Oflice as the priority document, Rule 17.1(c)
providies hat o designaled Office may dimegand the priority cluim concerned before giving the applicamt an opportumity, upon entry
im0 the mlional phase, (0 fimixh the priadly document witlina tioe limit which is reasonable under the circumstances.

m‘ 'u- h.:

1 --' b 1 -. I. l. i
o PCT recaiving Office of prionity doayment
01 Septermbar 2004 (01.09:2004) 1ve3ial 4 us . 21 February 2008 (21.02.2008)
The Intermtional Burem of WIPO Anthorized ofYicer

M, chemin des Colombeties
1211 Geneva 20, Swizerland

Facsimile No. +41 22338 2 70
Fom 4 205)

Carlos Roy - Gijsbertus Beijer
Faximile No. +41 22740 14 35
Tdephone Nc. +41 22 338 95 61

CRVEXBDC



PATENT COOPERATION TREATY WO 200602
PCTAN2
From the INTERNATIONAL BUREAU

PCT
FIRSTNOTICE INFORMING THE APPLICANT OF @‘
THE COMMUNICATION OF THE INTERNATIONAL SUBRAMANIAM, Harlharan
APPLICATION (TO DESIGNATED OFFICES WHICH gg;m&n:am r;l(ntml & Associaies
DONOT APPLY THE 30 MONTH TIME LIMIT New Dol ?'1':.'0:2'““"'
UNDER ARTICLE 2%1)) INDE
(PCT Rule 47.1(c))
Date of mailing (dvy/Awmili/year)
06 April 2006 (06.04.2006)
Applicant's or agent's file referenxce '
LUP-PSOR-I - IMPORTANT NOTICE
Intemational spplication No. .7 | Intenat ﬁlm; date (daymonth/year) Priority date (
PCTAN2005/000132 ..\ =:-.-: 26 April 2005 (26.04.2005) 01 September 2004 (01 09.2004)
Applicant

LUPINLIMITED atal

l. ATTENTION: l’onny designated OfTice(s), for which the time 1imit under Articls 22(1), as in force fom 1 April 2002 (30 months from

the priarity date), does apply, plesse see Form PCT/IB308(Second and Supplamentary Notice) (o be isued pompdy afterthe expimtion
of 28 months from the priority dme).

Notiue is heseby given that the following desigmind Office(s), for which the time imit uoder Anticle X%(1), asin foree from | April 2002,
does oet apply, hashave requested that lhe communicaion of the inamational epplication, as provided for in Article 70, be effectad nnder
Rule 53bis. 1. The Incrnational Burean hes effected Lhet commmication on the date indicated below:

09 March 2006 (09.03.2006)

CH

In accardance with Rule 41.1(c-bis)(1), those Offices will accept the present notice as conclusive evidence that the comrmmunication of the
international application has duly wken place onthe date of miiling indicated above and 10 copy of the international application is required
i be fumished by the applicant to the designated Office(s).

3. The hilowing designated Offices, for which the time imit wder Aricle 2(1), s in fors from | Apil 2002, does not apply, have not
requesed, as ot the time of mailing of te present notce. tha the comrmanication of the intermtional application be efTecked under Rule

Bbis.1:
W, SE, TZ, UG, ZM

. In sccordancs with Rule 47.1(c-bisil), those Offices accepl te presmt notice as conclusive evidence il the Contracting Sule for which
‘ Gmt Office acts A8 A designmed Office does not requie the funishing, ooder Anicle 22, by the upplicant of s copy of the intemalional
4

spplication.
. TIME LIMITS for etry tao the natimal phase

For ibe desigmated Officels) lised abowe, and unleu a demand for intemational preliminary examination has been filed before the
expirsiion of 19 mouths from the priority date (see Article 3%1)), Lhe upplicable tme limit for entering the national phage will, sulgect to
what ki said ia the bilowing pamgraph, be 20MONTHS from the priority date.

In pruln time linils other than the 2-moxnth Lime lmit will continue  apply, for various periods of time, in respect of certain of the

Offices listed shove. For regalar updateson the applimble time Lmits (0 or 2! mombs, or other tme limil), Office by
Olfice, refer 1o the PCT Gazerte, he PCT Newdester and the PCT Appliceni's Guide, Yolume 11, National UInplu, .allavailable from
WIPO's Intemet site, at hip/www.w ipoint/peten/indes himl

1L is the applicant’s sle responsibility to moniine all these time imit

The Imematiooal Berean of WIPO Authaized officer
34, chemiodes Colombeties -
1211 Genew 20, Switzeind _ Dorothée Mihausen
Facsimile No.+4122 740 14 35 Pacsinile No.+41 2233857 40

Form FCT/IRAVS(Fint Notice) (houary 2004)



PATENT COOPERATION TREATY WO 20060250
PCT/IN2005/0001

From the INTERNATIONAL BUREAU

PCT To: /@
NOTIFICATION CONCERNING

TRANSMITTAL OF COPY OF INTERNATIONAL SUBRAMANIAM, Harlharan
APPLICATION AS PUBLISHED OR REPUBLISHED Subramaniam, Natara) & Associates
E-556, Graater Kailash-1I
New Dalhi 110 048
INDE

e Pl ' L TH
Daw of uwiling (duxfmenivyear) 4 [T vt
09 March 2006 (09.03.2D06)

Applicant’s or agent’s file el
LUP-PSOR-Il

IMPORTANT NOTICE

Intcmational spplication No. JREmational fifing date (day/montivyer) Priority date (day/monivear]
PCTAN2005/000132 i 5 (26.04.2005) 01 Septembar 2004 (01.09.2004)

Applicant

LUPIN LIMITED et al

‘The Intermational Burcau Lransmits herewith the following documents:

copy of the inicmational apnFration as publithed by the Imemational Bareau on 09 March 2006 (09.03.2006) undar
No. WO 2006025068

D copy of imomational application as republished by the Intcmational Bursau on under
No. WO

For an explanation as to the reason for this republication of the international application, reference iz made 10 INID codes (15), (48)
or (88) (as the case muy be) on the front page of the atlached document.

The Intemational Burcau of WIPQ Authorized officer
. chemin des Col t -
e ey Dorothée Miilhausen
Frcsimilo No.+4] =2 740 14 35 Facsimile No.+41 22 338 87 40

Form PCT/1B/ 11 (January 2004)



PATENT COOPERATION TREATY WO 2006/0.

PCT/IN2005/0
From the NTERNATIONAL BUREAU
PCT Te:
NOTIFCATION CONCERNING
TRANSMITTAL OF COPY OF INTERNATIONAL g‘gﬂmﬁl\:nﬂm :ﬂ':jh:ﬂﬂ ins
APPLICATION AS PUBLISHED OR REPUBLISHED E _55:'6"'&' ator h_“m
New Delhi 110 048
INDE
Dale ol mailing (day/menth/year)
20 April 2006 (20.04 2006)
Applicont's or agent's [ile reference
LUP-PSOR-I IMPORTANT NOTICE
Intemational application No. Inernational [iling date (day/mon ihyear) Priority date {deyYmont/v/year)
PCTAN2005/000132 26 April 2005 (26.04.2005) 01 September 2004 (01.09.2004)
Appficant )

‘ ) LUPNLIMTED o al

The Imermlions] Buress transils heewiththe following docoments:

wpy of the inernational appliication us peblished by the Intermtions] Bures on under
No. WO

copy o inteymtionsl spplicsion s repuohblished by the Iernaliimal Barean on 20 April 2006 (20.04.2006) under
No. WO 2006025068

For an explamtion mto Lthe rea=gp for this republicationof the intcrmational applicstion, reference is made to INID codes (15), (48)
or (B8 {(ar the case may be)on the front mpe of the atiached docurnent

The Iniermationnl Barean of WIPO Authorized officer

34.chemisdes Colombetlles -

1211 Geueva 20, Switamhand Dorothée Millhausen

Focsmile No.+-4l 2 740 14 35
Form RCT/373 1 | (lanusy 2004)

Facsimile No+41 22 33887 40




0 O 0 A

WO 2006/025068 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

[CORRECTED VERSION]

W

aga? vin
lleclunl Property Organizali PO
O ion a5y ghig L L R T N

(43) International Peblicalion Date
9 March 2006 (09.03.2006)

-

PCT

(10) iaternationul Publicution Number

WO 2006/025068 Al

A

)\
NN

(51) Internatknu) Paicni Cassifiation’: (07K 14415,
A6IK 35718, BOID 1506

(11) Inernational Application Namber:
FCT/IN2O058000132

(22) International Filng Date: 26 April 2005 (26.042005)
(25) Fliog Langusge:

(16) Puoblicution Lasguage

linglish
Bnglish

{30) Priority Data:
10931 8 1 September 2004 (01.002004) US

(71) Appllcant (for all designated Siates except /S): LUPIN

+  LIMITED [IN/N]; 155, CST Road, Kalim, Saacruz
(Bwt), Mombal 400 098, Mabsrashin (IN).

(72) Inventors;and

(7) Inventors/AppBanis (for US onlyr ARORA, Suder-
shan, Kumar [US7IN}; Lupin Limited, 159, CST Road,
Kalina, Santacrwr, (Hast), Mumbai 400 098, Muhamshin
(IN). SRIVASTAVA, Vandiia [IN/N]; Lopin Limited
159, CST Road, Kalime, Samacruz (Bast) Mumbsi 400
058, Mswrashim (IN). WALUNJ], Sameet, Shankar
[INVMIN]; Lapin Limitsd, 159, CST Road, Kalim, San-
tacroz. (Bast), Mumbai 400 098, Mahms htrs (IN).

() Agents: SUBRAMANAM, Harlharan etal.; Stbrama-
misn, Nasraj & Associstes, B-556, Greaer Kaiash-I[,
Nww Delhi 1 10 048 (IN)

(81) Designated Stales (uniess otherwise indicaisd. for every
kind of national prtection awilablel: AE, AG, AL, AM,

AT. AU, AZ,BA,BB, BG,BR,BW, BY,BZ CA. CH.CN.
CO.CR, CU, CZ,DE. DK. DM, DZ. EC, IE, EG, ES. I'L
GB, G, GE. GH, GM, HR, HU, 1D, IL, IN, IS. JP, KE.
KG.KM, KF. KR, KZ, LC, LK, LR, LS, L'T, LU, LV.MA,
MD. MG, MK, MN, MW, MX, MZ, NA, N1, NO, NZ OM.
PG. PH. PL, PT, RO, RU, SC, SD. SE, SG, SK, SL. $M,
SY. T, TM, TN, TR, TT, 17, UA. UG, US, UZ. VC,VN.
YU, 7A, ZM, ZW.

(84) Designated Stales (urles otherwize indicaial for every
kind of regional protaction available)y: ARTPO (BW, GH,
GM, KG, LS, MW, MZ, NA, SD, SL, 8Z, TZ UG, ZM,
ZW), lursian (AM, AZ BY, KG, KZ MD, RU. T}, TM\.
Huropean (AT, BE,BG, CH, CY.CZ, DE. DK, BB, ES, F1,
I’R,GB, GR, HU,IE, IS, T, LT, LU, MC, NL,PL, PL. RO,
SR8, Sl SK, TR), OAPI (BF, BJ,CP, CG,C1,OM, OA,GN,
GQ.GW, ML. MR, NK, SN, TD, TG\,

Dedaration under Rule 4.17:

= as Wwapplicant’s extitiemey to apply Jor and be gromed a
patent (Rude 4.1 Rii))

Published:
—  withinternmional search repont

(4%) Dale of publicaiion of tkis corrected verslon:
30 April 2006

{15} Informatioa abost Correctlon:
sce PCT Gazeite No. 1672006 of 20 Agpil 2006

Formwo-later codes and other dbbravistions, refer v the "Guid-
ancz Noison Cules and Abbreviations™ appearing ai the begin-
niing of eack regular isme of e PCT Gazene

(54) Tike: A PURIFIED ARABINOG ALACTAN-PROTEIN (AGP) COMPOSITION

(57) Alstract: A puified Ambinogalactm-Protein (AGP) composition isolsed thiough a selective method from the leaves and/or
siems of Argemone mexic-ana plant is descibed. Also described is a parified Arabinogalactan-Proiein (AGP ) composition isolated
from the lcaves andior sieny of Argenons mexiaina phnt, which he one or more of the following eflects: mmunosuppression,
Iymphopoli fention inhibitio, cytkine moedulaton suchus [L-2 inhibilion, IFN -y ithibition, or IL-10 induction; keratinocyw pro-
Yiteration inhibition, keratolytic activity and inhibiory adivity is lowse Ear Swelling lest (MEST).



PATENT COOPERATION TREATY

PCT

INFORMATION CONCERNING ELECTED
OFFICES NOTIFIED OF THEIR ELECTION

{PCT Anicle 31¢(7) and Rulk 61.3)

r b

Date of mailing {day/month/year)

From the INTERNATIONAL BUREAU

)

To:

SUBRAMANIAM, Hariharan
Subramaniam, Nataraj & Associates
E-558, Greater Kallash-II

New Delhi 110048

INDE

T 'L S TR

K
v

PCT/IN2005/000132

18 May 2006 (18I.05.2006) _
Applicant's or agent's file rofercnce a :
LUP-PSOR-II . i IMPORTANT INFORMATION
NE i
International application No. Inlnmlinnnl#ﬁ’lf@ﬂi‘iddjﬁ‘iﬂnﬂ#}mﬂ‘ ~=* | Priurily daic {(duyimonth/Aear)
PCT/AN2005/000132 26 April 2005 {26.04.2005}) 01 September 2004 (01.09.2004)
Applicant

LUPIN LIMITED et al

e.

SL SK. TR

only upon their request:

UG, UZ VC, VN, YU, ZA,ZM, ZW

updated regularly.

“The applicant is hereby informed ihat the latereational Bureas hax, accarding to Atticle 31(7). antified exch of the following Officcs of ity election:
EP: AT, BE. BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, I§, IT, LT, LU, MC, NL.. PL. PT. RO. SE.

Nationul: BG, CA, CN, CZ, DE, JP, KM, KP, KR, MN, NO. PL. RO, RU. 5K, SM, US
2. The following Offices have waived the requirement for the notification of their slection; the potification will be seni o themt by the Intermaiioas) Buneau

AP: BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL., SZ, TZ, UG, ZM, ZW

EA: AM, AZ BY, KG, KZ, MD, RU, TJ, T™M

OA: BF, BJ, CF, CG, CI, CM., GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BR, BW, BY, BZ, CH, CO, CR, .
BS.FL GB, GD, GE, GH,GM, HR, HU, ID, IL. IN. IS, KE, KG, KZ, LC,LK. LR, LS, LT, LU. LV, MA.MD,
MG, MK, MW, MX, MZ, NA, NI, NZ, OM, PG, PH, PT, SC, SD, SE, SG, SL. SY. T]. TM. TN, TR, TT, TZ. UA,

. DK, DM. DZ, EC, EE, EG.
T.

3. Since the clertion(s) wag (were) made before the expiration of 19 months {rom the priority date. the spplicant is rerminded tha he miumt cnter te “national
yphane “before the expiraiion of 30 moniks from the priovity date bufore cach of the Offices lised above. This nust be donc by paying the national feetn)
and faruishing, if prescribed, a trunalation of the international application (Anicle 35(1)(a)), an well s, where spplicable, by fumishing a translaiion of sy
annexes of the inlernational prelininary report on patcnability (Chayer IT of 1be Patent Cooperation Tremy) (Article 36(3)(h) and Rule 74.1).

Some Offices have fixed lime limits expiring laicr than the above-mentioned Linn limit. See the Asacx to Form PCT/IR/300 and, for details abow the
applicablc tine limits, Office by Oflice, xo the PCT Applivant’s Gukie,Volunw: 1l, National Chapiers, the PCT' Newsirsier and the WIPO) lmernet site.

‘The Iniemationgl Bureau of WIPO
34, chemiin des Colombeltcs
12} ] Geneva 20. Switzerlund

Facsimile No.+31 22 740 14 35

Authorized officer
Dorothée Malhausen

Facsimile No.+41 22 338 87 40

Form PCT/IB/332 (January 2004)
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

SUPERINTENDENCIA

PCT
PATENTE DE INVENCION [v]/ MODELO DE UTILIDAD | ]
¢ Indicacién de que se solicita la concesldn de una patente Cd
4 Datos de identificacion del soliclttante o de la persona que presenta la solicitud [,
¢ Descripcion de la invencidn [
¢ Dibujos de ser estos pertinentes [x'
4 Comprobante de pago de las tasas establecidas r]/

COMPLETA [ ] INCOMPLETA [ }

DISENO INDUSTRIAL " { ]

¢ Indicacion de que se solicita e} registro de Dissfio Industrial [1
€ Datos de identificacion del solictl:aslp o de Ia psrsona que presenta Ia solicitud { ]
¢ Representacién gréfica y fotogréfica del Disefio Industrial o muestra del [
material que Incorpora el disefio
¢ Comprobante de pago de las tasas establecidas [
{
COMPLETA [ ] INCOMPLETA [ }

ESQUEMA DE TRAZADO | ]

9 Indicacitn de que se solicita el registro de un Esquema de Trazado

¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud
¢ Representacion grafica del esquema trazado

¢ Comprobante de pago de las tasas establecidas

COMPLETA [ ] - INCOMPLETA [

odaMNeNg

Flrma Responsable

Py — ey ey

]
]
]
]
]

Fecha Carrera 13 No, 27-00 Plga 5, 7 y 10
Conmutador: 3 82 08 40
Fax: 350 52 20
E-mali: Infofligic.aov.co
www.alc.gov.co
Bogota, D.C., Colombla
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
POTIO™296
2020
Bogot4d D.C.,
Doctor (a)

RODRTGUEZ DILIA MARIA

Apoderado(a) y/o Representante de
LUPIN LIMITED

REFERENCIA Radicaclién No. 07 28598
Bolicitud internacional PCT/IN/2005/000132
Fecha inicio fase nacional 01/04/2007

Trimite 11
Eveanto 379
Actuacifm 416
Oficio No. 2982
Follos 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, refine los requisitos de forma establecidos
la Decisién 486 de la Comisifn de la Comunidad Andina, el Tratado de Cooperaclém en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Buperintendencia
de Industria y Comercio, se envia el extracto de la golicitud a la Oficina de
Comunicaciones para efecto de su publicacién en la Gaceta de Propledad Industrial.




