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POLYSACCHARIDE COMPOUND HAVING IMMUNE STIMULATING
ACTIVITY

FIELD OF THE INVENTION

The present invention relates to a polysaccharide compound of formula I
which present immune stimulating activity, to a process for obtaining it, to its use in
the treatment of immune suppressant diseases and to pharmaceutical compositions

containing it.

BACKGROUD OF THE INVENTION

The immune system can be defined as the collection of molecules, cells and
organs whose complex interactions form an emergent system which is generally able
to protect an individual both from outside invaders and its own altered cells.

The immune system can be separated into two functionally distinct parts:
those elements which are innate and those which are acquired. Innate immunity
refers to immune elements which are non-specific and non-adaptive. They are able
to distinguish foreign tissues/organisms but are unable to recognise a particular
invader. They can be best divided in barriers (skin and mucosa), non-specific
chemical agents (enzymes present in mucusal secretions, quinines and histamines)
and non-specific effector cells (macrophages). Acquired immunity refers to elements
which are specific and adaptive. They are able to distinguish foreign cells from self,
and can distinguish one foreign antigen from another. Acquired immunity has
memory. This allows immunisation and resistance to reinfection with the same
microorganism. The cells which are responsible for the acquired immunity are
lymphocytes, of which there are two subclasses: B and T-cells.

The acquired immunity can be attained either by natural infection or
vaccination (in an active way) or by administration of immune celis (in a passive
way). While the first way presents long lasting effects and can be even permanent,
the later is not long lasting.

Patients presenting immune-suppressant diseases are treated with immune
stimulants in order to activate their immune system. Different immune stimulants are
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known from US 4801578, US 5417979, WO 9851319. Polysaccharide immune
stimulants are known from DE 19817177 and EP 0 225 496. These patents disclose
polysaccharide compounds having immune stimulating activity and their obtention
from plant cell cultives. As plants Echinacea purpurea, Echinacea angustifolia and
Culendula officinalis are employed.

However, none of these immune stimulating compounds present a
satisfactory activity for the immune-suppressant diseases. There is, thus, a need in
the art for alternative immune stimulators presenting an improved and wide activity.

SUMMARY OF THE INVENTION

The present invention provides a polysaccharide compound of formula I
which presents immune stimulating activity, a process for obtaining it, its use in the
treatment of immune suppressant diseases and pharmaceutical compositions

containing it.

An aspect of the invention relates to polysaccharide compounds of formula
[

Scheme /
a-L-Anaf —Iia'lr‘m
-
6 =% (] =
(= 3.D-Gatp——§D-Glp — B-D-Galp— B-D-Galp —
-9
|43 1-4 )

u,-L-th ——u-L-Aaf — G-L'Al'lf

whereinn=7to 8. -

A second aspect of the invention relates to the method for obtaining the
polysaccharide compound of formula 1. This method comprises firstly, the obtention
of an aqueous extract from the plant Calendula officinalis according to a method
disclosed in a copending application of ours and, secondly, the isolation of the
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polysaccharide by a employing a combination of separation techniques guided by

bioassay.

A further aspect of the invention relates to the use of the present
polysaccharide compound of formula I as therapeutic agent in the treatment of
immune suppressant diseases such as cancer, tuberculosis, influenza, common cold.

allergies. lupus erythematosus, psoriasis and AIDS.

A further aspect of the invention relates to pharmaceutical compositions
comprising the polysaccharide compound of formula I.

The present application includes the present figures and tables:

Figure 1 is an schema of the isolation of PF2.

Figure 2 is an schema of the isolation of PF2R.

Figure 3 is the 'H-RMN spectrum of PF2ZRS8A.

Figure 4 is the "'C-NMR spectrum of PF2RS8A.

Figure 5 is the TLC of the hydrolysis products of PF2ZRS8A with TFA and

other monosugars.
Figure 6 is an schema of the isolation of PF2RS8B2, i.e., the

polysaccharide of formula I.
Figure 7 is the HPLC profile of PFZRS8B2 under evaporative light

scattering detector.
Figure 8 is the HPLC profile of PF2RS8B2 under photodiode UV detector.

Figure 9 is the '"H-RMN spectrum of PF2RS8B2.
Table 1 reflects the effect of samples PF2RS8A and PF2RS8B2.on

Lymphocyte Transformation.
Figure 10 is the 3C-NMR spectrum of PF2RS8B2, i.e., the polysaccharide

of formula |.
Figure 11 is the DEPT-135 spectrum of PF2RS8B2.
Figure 12 is the DEPT-90 spectrum of PF2ZRS8B2.
Figure 13 is the HMQC spectrum of PF2ZRSEB2.
Figure 14 is the 'H-"H COSY spectrum of PF2RS8B2.
Figure 15 is the '"H-'"H COSY spectrum of PF2RS8B2.
Figure 16 is the HMQC spectrumn of PF2ZRS8B2.
Table 2 reflects the '*C-NMR spectrum of PF2RS8B2.
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Figure 17 is the HMBC spectrum of PFZRS8B2.
Figure 18 is the HMBC spectrum of PF2ZRS8B2.
Figure 19 is the TLC of the hydrolysis products of PF2RS8B2 with TFA
and other monosugars.
5 Figure 20 is the molecular weight measurement diagram.

DETAILED DESCRIPTION OF THE INVENTION

As mentioned above, the first aspect of the invention relates to a
10 polysaccharide compound of formuia I:
Scheme 7

-3
a.L-Aﬂf _-—-CI.-L'W

-}
(3 I-+6 -
(_i B.D.G#:ﬂ-n-ﬁllp —— §-D-Galp——f-D-Galp —h
)
J+3 18 .

a-L-Rhap ——a-L-Araf — a-L-Anf
whereinn=7t0 8

The configurational structure of the compound of formula I is:
15 Scheme IT
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Figure 17 is the HMBC spectrum of PF2ZRS8B2.
Figure 18 is the HMBC spectrum of PF2RS8B2.
Figure 19 is the TLC of the hydrolysis products of PF2ZRS8B2 with TFA

and other monosugars.
Figure 20 is the molecular weight measurement diagram.

DETAILED DESCRIPTION OF THE INVENTION

As mentioned above, the first aspect of the invention relates to a

polysaccharide compound of formula I:
Scheme I

1+3
a-L-Araf ... a-L-Araf
-6 Il-.s b6 b6 P6 1+
(—— p-D-Galp— p-D-Galp —— p-D-Galp—— B-D-Galp

b3 Py |
a-L-Rhap —a-L-Araf —— a-L-Araf

)a

whereinn=7to 8

The configurational structure of the compound of formula I is:
Scheme IT

Rectifi d She t(Rule 91)
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whereinn=7to 8

The polysaccharide compound present a mean molecular weight of about
10,000.

The second aspect of the invention relates to the method for obtaining the
polysaccharide compound of formula I. This method cornprises firstly, obtaining an
aqueous extract from the plant Calendula officinalis according to a method disclosed
in a copending patent application of ours entitled “process for preparing aqueous
extracts of plants and extracts so obteined” and filed simultaneously with the present
application of serial number and, secondly, the isolation of the
polysaccharide by a combination of separation techniques guided by bioassay.

The aqueous extract of the Calendula officinalis is obtained by subjecting
the flowers of this pant to the following process:

a) Decontamination of the flowers

b) Comminuting the flowers.
c) Treatment of the comminuted flowers with a laser radiation.

d) Suspension of the mixture obtained in step c) in water,
e) Maceration of the suspension obtained in step d).
f) Separation of the resulting liquid.

The decontamination (step &) is effected by washing the flowers of
Calendula oficinalis with water. The amount of water employed in this step is not
determinant, and can be varied depending on the contamination state of the plant.
Although higher and lower temperatures are not discarded, the water temperature
should be between 10 and 40 °C, preferably between 20 and 35°C, and most
preferably 28°C. A washing tunnel can be employed to facilitate this step. Both the
amount of water and the residence time of the plant in the washing tunnel is not
determinant, and can therefore be varied depending on the contamination state of the
plant. The washing step can be carried out several times, with a drying step in
between. This drying step is preferably effected by placing the plant.in the sun.

Once the flowers have been thoroughly decontaminated, they are
comminuted (step b) by conventional methods such as a comminuting machine or
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even manually. Aithough higher and lower temperatures are not discarded, the
_temperature at which the flowers are comminuted should be between 10 and 40 °C.

The comminuted flowers are next subjected to a treatment with laser
radiation (step c). As source of the laser radiation, a red linear laser diode with a
capability of harmonic generation in wavelengths within the range of 150 to 810 nm
is preferably employed. The wavelength of the laser radiation is more preferably of
200 to 400 nm and most preferably of 250 nm. The power of the laser radiation is
preferably of I to 60 watts, more preferably of 10 to 30 watts and most preferably of
20 watts. The spot is preferably of 1 to 6 mm, more preferably of 2 to 5 mm and
most preferably of 4 mm of diameter. The comminuted plant is exposed to the laser
radiation so that the whole or most of the mixture is irradiated. This is achieved
either by displacing manually the laser generator through the comminuted plant, or
by passing the comminuted matter on a conveyor beit through a set of several laser
generators. Preferably each kilogram of the comminuted matter is treated with the
laser radiation for a period of 3 to 10 minutes, more preferably for a period of 5
minutes. Although higher and lower temperatures are not discarded, the temperature
at which the comminuted plant is treated with the laser radiation should be between

10 and 40 °C.

The laser treated matter is next suspended in water (step d). Any
commercial mineral water can be employed in this step. The suspension is effected
so that 50 to 300, preferably 100 to 250, grams of the laser treated matter are present
per litre of water. Although higher and lower temperatures are not discarded, the
temperature at which the comminuted plant is suspended in water should be between

10 and 40 "C.

The suspension is then kept for a period of between 5 to 20 days, preferably
of 7 to 15 days, at a temperature of 2 to 10 °C, preferably of 4 to 8°C, so that
maceration of the mixture takes place (step e).

Finally, after the maceration step, a separation of the liquid phase from the
solid phase is effected (step-f). The solids can be pressed to facilitate the separation.
The separation can be achieved by decantation alone or, preferably, by decantation
followed by filtration. The filtration is preferably effected under pressure. Most
preferably three consecutive press-filtrations are effected with filters of 5 pm, 1 pm

40
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and 0.22 pum. Although higher and lower temperatures are not discarded, the
temperature at which the separation is effected should be between 10 and 40 °C.

An aqueous extract of an ochre colour is finally obtained.

The extract thus obtained is next subjected to an isolation process which
comprises precipitation with methanol, centrifugation and chromatographic separa-
tion guided by bioassay. The bioassay employed were performed in vitro by adding
the samples to lymphocytes isolated from mice according to the literature reference
Max, W. et al., Journal of Natural Products, vol. 54, no. 6, pp. 1531-1542 (1991).
The incorporation of thymidine, which means replication of DNA, was monitored.
This incorporation is indicative both of an increase in lymphocyte number and an
increase in lymphocyte activity. These separation techniques employed include
repeated precipitation with ethanol, centrifugation, dialysis and/or column
chromatography.

Thus, 112 litres of the aqueous extract previously obtained were lyophilised
to yield 800 g of a tan coloured powder (“PF2"). This powder was fractionated into a
MeOH-soluble and a MeOH-insoluble residue (PF2R, 350 g), which exhibit
lymphocyte transformation activity. A portion (80 g) of this material was subjected
to MeOH precipitation, centrifugation, dialysis and/or column chromatography on
Sephadex DEAE led to the isolation of a number of crystalline materials, which were
determined to be inactive inorganic salts (figure 1).

A portion (270 g) of PF2R which was subjected to precipitation with
MeOH to final concentrations of 25, 50 and 67% led to active precipitates. The most
active material was the precipitate obtained from the 50% MeOH solution (PF2RS8
51.2 g, LT= +1059 %). Work up of a 5 g portion of PF2ZRS8 solubilised in water,
followed by centrifugation, and chromatographic separation of the supematant on
Sephadex G-25 led to the active polysaccharide enriched fraction designated as
PF2RS8A (0.13 g, LT =+1074 %). Subsequently, an identical fraction designated as
PF2RS8A’ (0.3 g) was obtained from a second portion (6 g) of the 50 % MeOH
precipitate. As indicated in figure 2, a number of other fractions and crystalline
materials were isolated, however, none showed the level of LT activity of PFZRSSA.
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PF2RSSA was characterised by spectroscopic ('H, 3C.NMR, and DEPT
spectra) and chemical analysis (hydrolysis with TFA and analysis on silica gel TLC).

See Figures 3,4 and 5.

More active polysaccharide mixture PF2ZRS8A (1.4 g) was isolated from
the remaining 50% MeOH precipitate (PF2RS8). At the same time, work-up of a
portion (2.0 g) of the 67% MeOH insoluble fraction (PF2RS9; LT =+735%) led to
the isolation of a polysaccharide mixture (PF2RS9A, 0.3g), which was showed by
'H- NMR analysis to be identical as PFSRS8A. Thus, PF2RS9A (0.2 g) was
combined with PFZRS8A (1.4 g), and the mixture, designated as “PF2S8B”, was
subjected to further separation with sephadex G-50 (20-80 mm) as showed in figure
6. Elution with water yielded six fractions (PF2RS8B1, 2, 3, 4, 5 and 6), which on
HPLC analysis showed that only the major isolate PF2ZRS8B2 to be homogeneous
using both evaporative light scattering and UV detection (figures 7 and 8). 'H and
"C-NMR spectral analysis (figures 9 and 10) showed spectra of this isolate to be
very similar to those obtained for PF2ZRS8A (figures 3 and 4), which implied that it
is the major polysaccharide in the mixture. The fraction PF2RS8B2 consists
therefore of the polysaccharide of formula I and water. The latter can be eliminated

by methods known in the art.

Bioassay of the homogeneous isolate PF2RS8B2 and its parent mixture
PF2RS8A in the same assay showed lymphocyte transformation (LT) activities of
6203% and 3532%, respectively (Table 1). The higher level of activity showed by
the isolate implied that this polysaccharide is the major active constiment for the
biological effect of the present extract.

The active polysaccharide PF2RS8B2 (polysaccharide of formula I) was
elucidated by spectroscopic ('H, *C-NMR, HMQC and 2D 'H-'H COSY spectra)
and chemical analysis (hydrolysis with TFA and analysis on silica gel TLC). Thus,
The 'H-RMN signals (Figure 9) at § 5.3 and 3.2 ppm is indicative of a
polysaccharide. The ’C-NMR signals (Figures 10-12) at 5 111.9 (d), 110.1 (d) ppm
were assigned to the anomeric carbons of 1->3 linked a-L-arabinofuranose and
terminal a-L-arabinofuranose (expressed Araf and Araf® respectively). The signals at
5106.1 (d) and 105.9 (d) ppm were assigned to the anomeric carbons of 1->6 linked
p-D-galactopyranose and 1->3, 1-6 linked B-D-galactopyranose (expressed as
Galp' and Galp respectively), whereas, the signal at § 100.2 (d) ppm was assigned to
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the anomeric carbons of a-L-thamnopyranose (expressed as Rhap). The anomeric
proton signals (H-1) were also easily recognised due to their relative low-field shift
in the 'H-RMN spectra. The direct correlation between proton and carbon-13 signals
observed in HMQC spectrum (Figure 13) determined the 'H-RMN signals of 5 5.08
(brs), 5.23 (brs). 4,47 (d, J=7.9 Hz), 4.53 (d, J=7.3Hz) and 5.1 (brs) ppm to be the
anomeric protons of a-L-arabinofuranose (Araf’), a-L-arabinofuranose (Araf), B-D-
galactopyranose (Galp'), B-D-galsctopyranose (Galp) and a-L-rhammopyranose
(Rhap). Employing these signals as reference, other proton signals could be traced
by analysing 2D 'H-'H COSY spectra (figures 14,15). Similarly, the comresponding
carbon signals were defined by HMQC spectra (figures 13, 16 and Table 2). The
sequencing of the sugar units was determined as follows. The down field shift of the
signal at C-3 of Araf (§ 79.4) and Galp (5 82.8), and the signals at C-6 of Galp and
Galp'(669.2) suggested that these carbons were connected to other sugar units. The
observation of long-range cormrelations between C-1 of Araf and C-6 of Galp and
Galp® in the HMBC spectrum (Figure 17) suggested a 1-?6 linked B-D-
galactopyranose backbone. The Araf was 1->3 linked to Galp by the observation of
long-range correlation between C-1 of Araf and C-3 of Galp (Figure 18). From the
'H-RMN spectrum (Figure 9), the ratio of the sugars was calculated according to the
integration values of anomeric protons peaks to be ArafiAraf’:Galp:Galp':Rhap/
3:1:2:2:1. PF2RS8B2 was therefore elucidated as a large branched chain
polysaccharide with the primary structure as shown in formula I (scheme I). Scheme
II is a representation of the same structure showing the stereochemical configuration

of the individual sugars.

To confirm the identiies of the constituent supars, PF2RS8B2 was
hydrolysed with TFA (0.5 M, 100-120 °C) followed by TLC analysis (Figure 19).
The presence of the major sugars a-L-arabinofuranose and f-D-galactopyranose was
easily discemed, whereas the presence of the minor sugar, a-L-rhamnopyranose,
was detected with more difficulties, probably due to the quantity of the hydrolysate
applied to the TL.C plate.

The molecular weight of the PF2RS8B2 was estimated by gel permeation
(size exclusion) chromatography. The mean molecular weight thus estimated of

PF2RS8B2 is of 10,000 (See figure 20).
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The polysaccharide compound of formula I unexpectedly presents very
high activity as immune stimulator, as reflected in the example below. The third
aspect of the invention relates, thus, to the use of the polysaccharide compound of
formula [ as therapeutic agent in the treatment of immune-suppressant diseases such
as cancer. tuberculosis, influenza, common cold, allergies, lupus erythematosus,
psoriasis and AIDS. Non limitative examples of cancers are hepatic carcinoma, lung
cancer, kidney cancer, colon cancer, breast cancer, prostate cancer or prostatic
adenocarcinoma; brain cancers such as astrocytoma and glioblastomna; cervix cancer

and blade cancer.

The fourth aspect of the invention relates to pharmaceutical compositions
comprising the polysaccharide compound of formulaI.

The polysaccharide according to the present invention can be administrated
either separately as a pure substance or in the form of pharmaceutical preparations,
even though the compound of the invention is preferably administered in a
combination. The drug combination is preferably in the form of a formulation which
(1) contains the polysaccharide according to the invention alone; (2) contains one or
more appropriate binders, carriers and/or further auxiliary materials, and (3) may
further contain additional therapeutically active substances.

The carriers materials, binders and/or auxiliary materials must be
pharmaceutically and pharmacologically tolerable, so that they can be combined
with the other components of the formulation or preparation and do not exert adverse

effects on the organism treated .

The formulations include those which are suitable for oral or parentheral
(including subcutaneous, intradermal, intramuscular and intravenous) administration,
even though the best route of administration is dependent on the patient’s status.

The formulations can be in the form of single doses. The formulations are
prepared according to methods known in the field of pharmacology. The appropriate
quantities of active substances suitable for administration may vary as a function of
the particularly field therapy. In general, the active substance concentration in a
single-dose formulation is 5% to 95% of the total formulation.

&
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The invention provided by the application is illustrated by the examples

presented hereinbelow.

Example 1: Preparation of an aqueous extract of flowers of Calendula oficinalis
according to the method of the invention.

500 . of flowers of Calendula oficinalis are placed in a wash tunnel and
subjected to a thorough wash with water at about 28°C. The flowers are next
comminuted with a comminuting machine. The resuitant 500 g of comminuted
matter are subjected to a treatment with a red linear laser diode with a capability of
harmonic generation in a wavelength of 250 nm, a power of 20 watts and a spot of 4
mm of diameter. The treatment is effected by manually displacing the laser generator
through the comminuted matter during 2.5 minutes, so that the whole or most of the
miixture is irradiated. The laser treated matter is next suspended in 2 litres of water at
a temperature of about 20 °C. The suspension is then kept for 12 days at a
temperature of 4 °C. Finally, the separation of the liquid and the solid phase is
effected. first by decantation of the liquid (the solids are pressed to facilitate the se-
paration), and then, by three consecutive press-filtrations with filters of 5, 1 and 0.22
um at a temperature of about 20 °C. The process yields approximately 1.7 litres of a
solution (aqueous extract) of an ochre colour.

Example 2: The isolation of the polysaccharide of formula I is effected as
disclosed on pages 7-8 of the description.

Example 3: The polysaccharide of formula I was tested in order to establish its
activity as immune stimulator by quantifying the lymphocyte transformation
activity (LTA). By lymphocyte transformation activity it is meant the fact that the
lymphocytes are transformed from a dormant to an active state, which is necessary to
fight diseases through an immumological mechanism, or to restore the immune
svstem, which might be weakened by different factors. The tests were performed
according to the literature reference Max, W. et al., Journal of Natural Products, vol.
34, no. 6, pp. 1531-1542 (1991), by adding in vitro a solution of the polysaccharide
of the invention to lymphocytes isolated from mice. The incorporation of thymidine,
which means replication of DNA, was monitored. This incorporation is indicative
both of an increase in lymphocyte number and an increase in lymphocyte activity.

67
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The polysaccharide of formula I presents a LTA of +6203 % with respect to
non stimulated lymphocytes.
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CLAIMS

. Polysaccharide according to the formula I,

a-L-Araf ..!ia-L-Arlf
-3
|26 146 16 =
(2 D Glp——pD-Glp —— f-D-Galp— -D-Galp —
=)
1-+3 1-43 N

o-L-Riap —a-L-Arsf —a-L-Anf

whereinn=7to 8.

2. Method for obtaining the compound defined in claim 1 which comprises
1) separating the flowers of the plant Calendula officinalis, 2) subjecting

them the following extraction method:

a) Decontamination of the flowers

b) Comminuting the flowers. _

c) Treatment of the comminuted flowers with a laser radiation.
d) Suspension of the mixture obtained in step c) in water.

¢) Maceration of the suspension obtained in step d).

f) Separation of the resulting liquid.

and 3) subjecting the liquid obtained in step f) to an isolation process which
comprises precipitation with methanol, centrifugation and chromatographic

separation guided by bioassay.

3. MethodacoordingtoclaimZinwhichthesteijcomprises:

g) Lyophilisation of the liquid obtained in step f).
h) Precipitation of the lyophilised matter obtained in step g) with methanol.
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i) Separation of the solid phase from the liquid phase.

j) Precipitating the solid phase obtained in step i) with methanol to final
concenu-ation_s of 25%, 50% and 67%.

k) Solubilising in water the precipitates obtained in step j) at 50% and 67%,
centrifugating and effecting a chromatographic separation of the
supernatant.

1) Identifying the active fraction by bioassay.

m) Effecting a second chromatographic seperation of the active fraction.

n) Identifying the active fraction by bioassay.

o) elimination of the eluent.

4. Method according to claims 2 and 3, wherein the treatment with the laser
radiation is effected with a red linear lager diode with a capability of harmonic
generation in wavelengths within the range of 150 to 810 nm, a power of 1 to
60 watts and a spot of 1 to 6 mm of diameter.

5. Method according to claim 4, wherein the wavelength is within the range of
200 to 400 nm, preferably 250 nm, the power of 20 watts and the spot of 4 mm

of diameter.

6. Method according to any precedent claim, wherein each Kilogram of the
comminuted matter is treated with the laser radiation for a period of 3 to 10
minutes, preferably for a period of 5 minutes.

7. Compound defined in claim 1 for use as therapeutic agent.

8. Compound according to claim 1 for use in the treatment of immune suppress-
ant diseases.

9. Compound according to claim 1 for use in the treatment of immune-
suppressant diseases such as cancer, tuberculosis, influenza, common cold,

allergies, lupus erythematosus, psoriasis and AIDS.

10. Compound according to claim 1 for use in the treatment of hepatic carcinoma,
Iung cancer, kidney cancer, colon cancer, breast cancer, prostate cancer or
prostatic adenocarcinoma; brain cancers such as strocytoma and glioblastoma;
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cervix cancer and blade cancer.
11. Use of the compound defined in claim 1 for the manufacture of a medicament.

12. Use according to claim 11 for the manufacture of a medicament for treating

immune suppressant diseases .

13. Use according to claim 12 for the manufacture of a medicament for treating
cancer, tuberculosis, influenza, common cold, allergies, lupus erythernatosus,
psoriasis and AIDS.

14. Use according to claim 13 for the manufacture of a medicament for treating
hepatic carcinoma, lung cancer, kidney cancer, colon cancer, breast cancer,
prostate cancer or prostatic adenocarcinoma; brain cancers such as strocytoma
and glioblastoma; cervix cancer and blade cancer.

15. A pharmaceutical preparation comprising a compound according to claim 1.

16. The pharmaceutical preparation according to claim 15 further including a
pharmaceutically an acceptable vehicle.

17. The pharmaceutical preparation of claims 15 and 16 further including at least
another pharmaceutically active compound.

9
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POLYSACCHARIDE COMPOUND HAVING IMMUNE STIMULATING
ACTIVITY

ABSTRACT

The present invention relates to a polysaccharide compounds of formula I
10 which present immune stimulating activity, a process for their preparation, their use
in immune-suppressant diseases and pharmaceutical compositions containing them,

Formula I,

whereinn=7t 8
15

. g-L-Anf ..l..-:J_a-L-Arlf
[+
-4 126 |6 |-+ I+
(—— DG —pD-Gtp — - D-Gtp— f-D-Gdp —

14}
|3 14
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Figure 1 Bicactivity-directed phytochemical isolation for PF2

g

. |
moL‘rnm n-Taumzn. 150g)
' sty

Precipitue(PFIK. 1.6g, LT/-30%) | treated with HO
1 7)) insoluble (PFIRR, 293g) mo:luah (PFIRS, 49.63)
LTr+1163%) amenxa
18.6p , HP-20 1124 DEAE
H,0 McOH 0 I 0.1 NM,AS
PRARSI(163g)  PFIRSX(L.Ig) PFIRSS(1.8p) PRIRSKLAQ
LT+ R LT-20%) LT+ 103%) (LT-+102%)
MeOH 1o 50% concentration ] T80mg: H-OMN=0H(1:1)
| | I | |
Preciphae (PFIRS3, 4.5g).  Motber liquid (PF2RS4. 13.4g) | Precipitme  Crymal  Mother Liquid
® (LT-1551%) AT -990%) PFIRSSP PRIRSSK  PPIRSSM
' (LTIHOMN) (LT/+120%) (LT--217%)
2.6g dissoived in 80mL H;O 1.1g was dissolved In 1.Sml H.O
l ifugi cungfizﬁﬁgnihh“ﬂi'lnn
Centrifuging 1y Almg)
r | - PRIRSSK1 (LT/+126%)
Dark residoe S
I’ H,0 (2dav
r SR -
: Dialysots (PFIRS32, 0.11g. LT<44) Mother Licuid (PFARSSY, 1.63g) (LT +979)
| Sephadex DEAE (A-23. 22.55)
lno Ino I n0 | 0.1 & 0.5M paLyCO,
PFIRSI1I (0.22g) PFIRSII2 (D.74p) PFIRS313 (0.42g)  Concentraded sohuion
Crystal (PF2RS314K. 0.19g) Residue (PF2RSIN4, 0.2
(LTr+47%) (LT +6%)

'..T: Lymphncyie iransformation activity



PCT/BO0/D194gfk

2121 77

Figure 2. Bioactivity-directed phytochemical isolation for PF2R
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Figure 3, The 'H NMR spectrum of PF2ZRSSA (S00MHz, D,0, referred to DSS)
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Figure 4. The 'C NMR spoctrum of PF2ZRS8A (125MHz, D;O, referred to DSS)
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1 2 3 4 5 6

1. Galactose; 2. Rhamnose; 3. The hydrolysis products of PF2RSESA; 4. Fructose; 5.
Xylose; 6. Glucose.

Figure 5. TLC of hydrolysis products of PF2ZRS8A with TFA and other monosugnrs.
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Figure 6. Bioactivity-directed phytochemical isolstion of active polysaccharide
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Astn-Scsivi Chromstogrom

Figure 7. The HPLC profile of PF2RS3B2 under evaporative light acattering detector
(Watrex GMB 200, 250x8mm, Sum, 1.0ml/min, HYQ)
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Figure 8. The HPLC profile of PF2RSSB2 under photodiode UV detector
(Watrex GMB 200, 250x3mm, Sum, 1.0ml/min, HyO)
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Figare 9. The 'H NMR spectrum of PFARS$B2 (S500MHz, D,0, referred to DSS)
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Table 1. Effect of Samples PF2RSSA and PF2ZRSSB2 on Lymphocyte Transformation
(Mouse SMC, Female)

| Sample
Concentration | No ConA No CouA
of PF2RSIA PF2RS3B2
{ Compound | MeantS.D % | MeantSD. % MeantS.D. % Mants.D. %
0 16S 31 0 197 £ 51 0
0.01 4l +91 205 +49 +24
0.1 371251 | +127| 361276 | +63
| i 556 £ 26 +237 649 + 48 +229
10 3829 + 380 |+2210] 2348 +305 |+1092
F 100 $993 £ 1760 | +3532| 12417 £13133 | +6203
| Coa A Bug/ml | 1762+ 349 1507 + 250
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Figure 10, The C NMR spectrum of PF2ZRS8B2 (125MHz, D;0, refemred 1o DSS)
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Figure 11 The DEPT-135 spectrum of PF2RS8B2 (125MHz, D0, referred to DSS)
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Figure 12 The DEPT-90 spectrum of PF2RS8B2 (125MHz. D;0, referred to DSS)
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Ars-1 Ars’-1 GaP-1

Figure 13, The HMQC spectrum of PR2ZRS8B2 (500MHz, D;0)
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Figure 14 The 'H-'H COSY spectrum of PRZRS8B2 (500MHz, D/0)
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Figure 15 The 'H-'H COSY spectrum of FF2RSSB2 (500MHz, D;0)
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Figars 16, The HMQC spectrum of PF2RS8B2 (500MHz, D;0)
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Table 2. C NMR data of PF2RS8B-2 (D;0, referred to DSS, 125MHz)

Sugar linkages C-l C-2 C-3 C+4 C-3 C-6
Araf-(I— 110.1d 35.0d 74.5d 86.7d 61.2t —_
84.7d
~13)-Araf-(1- 111.5d 84.0d 79.44 86.5d 63, —
83.94 6.7
83.7d 64.8t
—6)-Galp-(1— 106.14 72.94 75.3d 72.24 76.44 .2
-+3) 105.9d 73.5d B82.8d 73.5d 76.1d 9.2
Galp(1-3) 105.84
-+6) -~
Rhap-(1—+ 100.2d 72.24 73.54 72.5d 71.14 19.29
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Figure 12 The HMBC spectrum of PF2RS8B2 (500MHz, D;0)
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Figure 18. The HMBC spectrum of PRIRSEB2 (500MHz, D20)
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1 2 3 4 5 6 7 8 9 1011 12 13

1. D-Galacturonic acid; 2. L-(+)Rhammose; 3. D-(+)Galactose; 4. Hydrolysis products of
PF2RS8B-2; 5. L{+)Ambinose; 6. D-Glucuronic acid; 7. L{-)Fucose; 8. D-{(+)Xylose; 9.
D-(+)Glucose; 10. D-(-)Fructose; 11. Mixtre of hydrolysis products of PF2RS8B-2, L-
(+)Arabinose and D-{+)Galactose; 12. D-(+)Mannose; 13. Mixture of D-(+)Xylose and L-

(+)Arabinose
Figure 19 TLC of hydrolysis products of PFR2ZRS8B2 with TFA and other manasugars.
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REIVINDICACIONES

i. El zolisacdrido de acuerdo cen la férmula I,

1=}
a-l.-Aral ——a-L-Anaf
=3
5 |6 fd 1= I
3D Galp——8-D-Galp ——{+-D-Galp —— B-D-Gilp —
| [ =)
13 1)
¢-L-Rhap —a-L-Ara{ —a-L-Anf

en laguen=17a 8.

2. El procedimiento para obtener el compuesto dafinido en
ia reivindicacién 1 que comprende:

1) separar las flores de la planta Calendula cfficinalis,
2} someterlas al siguiente procedimiento de extraccidn:

a) Descontaminacidén de las flores

b) Trituracidén de las flores.

c) Tratamiento de las flores trituradas con una
radiacién laser.

d) Suspensién de la mezcla obtenida en la2 etapa <)
en agua.

e) Maceracién de la suspensidn obtenida en la etapa
d). ’

f) Separacidén del liquido resultante.

y 3) someter el liquido obtenido en la etapa £} a un
procedimiento de aislamiento que comprende la
precipitacién con metanol, la centrifugacién y la
separacioéon cromatogrdfica controladas mediante bioensayo.

3. El procedimiento de acuerdo con la reivindicacién 2,
en el que la etapa 3) comprende:
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g) Liofilizacién del ligquido obtenido en la etapa

£). '

h) Precipitacién de la materia liofilizada obtenida

en la etapa g) con metanol.

i) Separacibén de la fase liquida y la fase s6lida.

j) Precipitacién de la fase sdlida qbtenida en 1la

etapa i) con metanol & unas concentraciones finales
_dnl 25%, del 50% y del 67%.

k) Solubilizacién en aqua del precipitado obtenido

en la etapa j) al 50% y al 67%, centrifugacién y

realizacién de una separacién cromatogr&fica del

sobrenadante.

1) Identificacién de la fraccién activa mediante
bioensayo. .

™) Realizacién de una segunda separacién

cromatogridfica de la fracciSn activa.

n) Identificacién de la fraccién activa mediante
bicensayo.

o) Elimipacién del eluyente.

4. El procedimiento de acuerdo con las reivindicaciones 2
v 3, en el que el tratamiento con la radiacién léser se
ileva a cabo con un léser diddico lineal rojo que tiene
una capacidad de generacién de arménicos con longitudes
de onda en el intervale de 150 a 810 nm, una potencia de
1l a 60 vatios y una mancha focal de 1 a2 § mm de didmetzo.

5. El procedimiento de acuerdo con la reivindicacién 4,
en el gue la longitud de onda esti en 2l intervalo de 200
& 400 nm, siendo preferiblemente de 250 nm, la potencia
as de 20 vatios y la mancha focal es de 4 mm de diimetro.

" §. El procedimiento de ecuerdo con cualguier

reivindicacién anterior, en =21 que =se crata cada
kilogramo de materia triturada con la radiecisdn lésex

ﬁ;
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durante un periodo de 3 a 10 minutcs, prefeziblementa
durante un periodo de 5 minutos.

8. El ccmpuesto de acuerdo con la reivindicacién 1 para
su uso en el tratamiento de enfermedades
inmunosupresoras.

9. El compuesto de acuerdo con la reivindicacién 1 para
su uso en el tratamiento de enfermedades inmunosupresoras
tales como cancer, tuberculosis, gripe, resfriade comin,
alercias, lupus eritematoso, psoriasis y SIDA.

10. 2l compuesto de acuerdo con la reivindicacién 1 para
su uso en el tratamiento de: carcinoma hepdtico, céncer
de culmén, cancer de rifién, cancer de colon, cancer de
mama, cancer de préstata o adenocarcinoma prostatico;
canceres de cerebro tales como astrocitoma y
glioblastoma; cancer de cuello uterino ¥ cancer de
vejiga.

11. E1 uso del compuesto definido en la rsivindicacién 1
para la fabricacién de un medicamento.

12. El uso de acuerdo con la reivindicacién 11 para le
fabricacién de un medicamento destinado al tratamiento de
enfermedades inmunosupresoras.

13. El uso de acuerdo con la reivindicacién 12 para la
fabricacién de un medicamento destinado al tratamiento
de: cancer, tuberculosis, (gripe, resfriado comin,
alergias, lupus eritematoso, psoriasis y SIDA.
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14. El uso de acuerdo con la reivindicacién 13 para la
fabricacién de un medicamento destinado al tratamiento
de: carcinoma hnepdtico, cancer de pulmén, céncer cde
rifnén, ciancer de colon, cancer de mama, céncer de
prbésctata o adenocarcinoma prostidtico; cdnceras de cerebro
tales ccmo astrocitoma y glioblastoma; céncer de cuello
uterino y céncer de vejiga.

15. Una preparacién farmacéutica gque incluyen un
compuesto de acuerdo con la reivindicacidén 1.

16. La preparaciéon farmacéutica de acuverdo con 1la
reivindicacién 15 cue incluye ademds un vehiculo
farmacéuticamente aceptable.

i7. La preparacidn farmacéutica de las reivindicaciones
15 y 186 que incluve ademas al menos otro compuesto
farmacéuticamente activo.



