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CYNARA SCOLYMUS EXTRACTS, THE USE THEREOF AND
FORMULATI ONS CONTAI NIl NG THEM The present invention

WO 200a0es9t 0 t he preparation of an extract of BCHER2006/005778

scol ynus thorny varieties obtainable by fractioning on
a resin and to the process for its preparation. The
grocess of the_invention allows to obtain an extract

YNARAg SCOLYMUSer EXTRACTSqt THE 1 1J8Ky THEREQF AND

nara scol
1Q

contalnlno three cl asses of active
! et { 2 HVe acids, luteolin
and cynaroplcrln egCOS|des in a constant ratio.
Cynaropicrin is stabilized by addition of precise
amounts of sul fated am no acids or suitable
t hi o-Hed preseny éaventhus eclatasrtacthe praparatigioef parextraey of Cynara
antl-dy epti c and, vascul ar, anti-infl ammtory

ssolyrui i thernyriaristiasaebtainaklenhy nfrpcioning gneg resiniand to the
rich in w3 and w6 acids whi ch enhance the vascul ar
RIOCPYS fOr ItSTREIRMSREONCcal Background It is known from
literature that the aqueous or water-al cohol Cynara
scol yhite PEQegss @isthealiy emfigacaldpwstterahitain anfitract, starting from
t%holeretlc and antj-dyspepti.c act|V|t|es The

o RAgtSe P Iﬂé‘?nﬂi‘i’lﬁi’g’ v eties f hyngsescRbdws quantammg three

many years and it concerns two ¢l asses. of, substances
dprgsi R actiye aprieeiplefi ﬁﬁmeéxu@caf%sa}%nw ascyﬂﬁ,hégte@hn and
and used. in_therapy until the '70s, and flavonoids
GHRAEPPISFIB @Iy Gasites il @ ¢PRSaNt TRFB; t¢w§ar9mqrwt1§ $abilized by

C&oatlc chol esterol synthesis. P obal act|V|ty IS
s

14pBd 9% PRECISR ol HRRYRNLS a0 |(§H ulRHRPOL oa Sar@f suitable
coI nmus extr , Whi ch pr.onot C est er ol val

ip @waflwss fiesie eatrast] s dp E‘ﬂ?&?lél%ola%‘ung speptic and
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oils rich in w-3 and w-6 acids which enhance the vascular activity.

Technological Background

It is known from literature that the aqueous or water-alcohol Cynara
scolymus extracts have hypocholesterolemizing, choleretic and anti-dyspeptic
éctivitie’s. The hypocholesterolemizing activity has been known for many
years and it concerns two classes of substances: cynarin, a dicaffeoylquinic
acid prepared by synthesis and used in therapy until the '70s, and flavonoids,
which proved to have in vitro inhibiting activity on hepatic cholesterol
synthesis. The global activity is related to the choleretic action, peculiar to
Cynara scolymus extracts, which promotes cholesterol removal through the
removal of bile acids. |

Cynara scolymus active principles are potent antioxidant agents which
are easily degraded when drying the vegetable material. The preparation of
the vegetable biomass is therefore crucial to obtain extracts with high content

in active principles.
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are easily degraded when drying the vegetable
material. The preparation of the vegetable bionass is

WO pwreé@pe crucial to obtain extracts w th hi ghCTYBP2086005778
in active principles.Cynaropicyin is a terpene having
anti-inflamuatory activity and mld

kSR oot PR h30inSal PR S na mit
cynaropicrin is . |y stapl dthis i f the
RO FRP IR B0 ABNORG 8 Aol aEe Y iy Al Prethyfene- gamm
1and f.or mul at i o.n]i. On the other hand, t grgienca %f. . £
PRIUIE S 3BT HCTPRB O 2xEYRALLRIGILN ¢$ POPRY, 3ol 48 t 1§ 1§ one o
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el R b BT AR 2Bl g aght S oucia
di . D f the i. t Th t..
ShSSRE B IS (bl s S BB SBbtgnut can
th ietjes,. f bl I : .
ngtills Sasuled, infamrasGen! INIIH aahd; Racush: aiRisiy O are
SRR RS0 55 b aPbi R S, ALY ML Serosis and
const.ant ratios. The present invention further rel ates
]???rfﬂbgeﬁf%scess for the preparation of said extract. It

has [ 'ii si ngly, been fqund that the addition of
sul fi&%—‘éﬂﬂfﬁe‘%@&m%rabl y cysteine, during the
ur £ &SRBy DR APten (o hoTd ESRArS BhdryAd scolymus
A SR Y Bt R0 o, SN or Comara
stable in the thera euf i-clal f rréul atq QDS \I?E f%%vet h'erinci les
CaPaiSa i ndeE aoRIAEMG <ty Hates Wb ftive "principles,
' cfitcgﬁ‘elolyfq%i}lpceacsiﬁg,qﬂfté&riﬁ ana c%gr(%igplgtﬁy%scides, in constant ratios.

The present invention further relates to the process for the preparation of said

extract.

It has surprisingly been found that the addition of sulfated amino acids,
preferably cysteine, during the extraction step or the subsequent processes for
the purification or concentration of the Cynara scolymus extracts, provides
final extracts still containing high concentrations of cynaropicrin, which
remains stable in the therapeutical formulations. In fact the sulfated amino
acids give rise to adducts which stabilize the sesquiterpene and promote its
absorption. In the plasma, these adducts undergo exchange reaction with
protein sulfhydryl groups thus restoring cynaropicrin specific activity.

An important therapeutical use of the extract of the invention concerns
the treatment of irritable colon, a disease affecting up to 9% of western
countries population. The suggested anti-inflammatory action related to the

modulation of NFkB, TNF-o and some interleukins can be one of the
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absorption. In the plasm, these adducts undergo
exchange reaction with protein sulfhydryl groups thus

WO 2@r00630y cynaropicrin specific activity. An PERBPL086005778

t herapeutical use of the extract of the invention
concerns the treatnent of irritable col on, a disease

SrehetisaRantahEa teralTviatte Pl agifanle 8RR a“ﬁomﬁe
TNFs and, sone erl,eukins can
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In the pelli@atd%/ n&Giddé dz,eﬁl p?gﬁfr%tloﬁ ar° llﬁ'%dvggetable: biomass is
crucial to avoid degradation of active principles when drying the vegetable
material.

According to the invention, the vegetable material can be frozen
immediately after collection to decrease the action of the many oxidases and
hydrolases naturally occurring in the plants. The frozen biomass is ground at
-30°C and immediately immersed in the extraction alcohol solvént, which
completes the enzyme inactivation as well as the extrabtion of the active
principles. Water-alcohol solutions are used for extracting all of the active
principles, preferably 70% solutions which provide the best ratio among the
various components.

During extraction, an amount of cysteine 10% higher than the
stoichiometric amount of cynaropicrin is added to the solvent. The resulting

water-alcohol extracts are concentrated at low temperatures ranging from 25 to

55°C, preferably at 35°C, under water vacuum. During concentration, poorly



10

15

20

25

-300C and imedi ately inmrersed in the extraction
al cohol sol vent, which conpletes the enzyne

WO paedesat i on as well as the extracti on of thePGBHEP20€6/005778

principles. Water-al cohol solufions are used for
extracting all of the active principles, preferably

70% sol ons V\,hl ovi de best ratj,0 a t he
vats °roﬁ9éula16 St%sﬁﬁ,ngueﬁt%%aﬁ%rﬁp% h AR RORY carotenoids
eine 10% h| gher han t he, stoichionetrijc anmount 8
%%)/wilryomeémn} é’ geiable TRtenalss Brospttaterand Aee Gpppxgd as they do
wat ey - al cohol tracts. are c ntr.ated at .
B SROH; BT, ?ﬁngan?wquebasé@ ckp@rohehy ipvention. The
WBSC ugcvgelgp\gggfqrj lggrg gtpeDlSJ%flﬂgz gh n%at Id?§§1red substances are
chl orophyl | s and so car ot enoi ds us resent in
V%%Y%ﬁ SRSy ting S ‘bﬁl%‘éﬂﬁ ?%@%%r‘%ﬁegm&n&to a volume
the%/ do ,not shﬁw agﬁof the activitjes exerted 8 %
dine tedhat,0E g gxtragied uegriable watarialoandds subsequently

th solvent and the unde i red subst angc

PUEL wh 8% SR TrsTooish Bt POTSSEBR RS e BRagHe, duolite
iR A e ol g o s
RIS 0s S2% Bhee LEl e SR ea Y o
oS D S0 U S B e o
GeTDRREBR FEEPAT YA Lt BelRERoR! CoEIB il PRGN larly has a
S S A fwlg phintf < Bl g5 symaropicin
A S IR P08 A0 O, Bl 3 B svoosces
PR R A e fsvuﬁé“éi?éé‘b't%
1B Bl 5P Mo SERISE€ o stges yostization i
4 MAPEEdo P pharmacological tests. The extract of the invention induced a
reduction in cholesterol and triglycerides of 40 and 35%, respectively, in the
ethanol-induced hyperlipidemia test, and a dose-dependent reduction in the
edema up to 75% in the carrageenin oedema test.
' The choleretic action in the rat confirmed the data reported in literature.

The extract is well-suited for incorporation in pharmaceutical
formulations such as tablets, sugar-coated pills, soft- and hard- gelatin
capsules and cellulose capsules. The extract will preferably be formulated in
oils rich in w-3 and w-6 polyunsaturated acids such as EnoAthera biennis oil or
Linum usitatissimum oil (flax oil).

Active dosages in humans range from 50 to 1000 mg daily, according to
the severity of the disease to treat.

The invention is described in greater detail in the following examples.
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reduction in cholesterol and triglycerides of 40 and
35% respectively, in the ethanol-induced

wWhee00a3pi dem a test, and a dose- dependent r edRCT/ERIV06/6DS778

the edema up to 75%in the caryageenin oedema test.
The chol eretic action in the rat confirrred the data
reported | tecature. The ract sui ted for
i ncor B?E‘tﬂ Bn i ﬁﬁaﬁﬁﬁ%l}t ngi‘ef %’F%Fatq @zngﬁghs%lymus var.
g&%(bl ets, sugar-coated pills, soft- and hard- gelatin

ﬂé’rﬁf’es and cel | ul ose capsul es The extract will
pr ef Iatedl rlchl

pol yff{'rigt %gggég%g‘& gisadifde sp tﬁ%arpdt erﬁﬁ?’gl 6‘1“1\# g?aves) are
TR irgpor Pl 0 with 7086 ctfondh ol TORECLRAT gPystion of the
YREERD BodHF o o BPI oL 3?%9 ri 1 %mc?;%ttha‘?gt fletfed, then
exa l esicfﬁsag% q;lil,cedpr g gt é?g@%ﬁtegﬁaq\ﬂo e regultmg aqueous
%ﬁde%&%% a”tlpé‘iséilta?%?lt tg%%@x@?éq?%&“%ﬂsg?u%ecThe resulting
ileat sofiioinat LERat on & chipmataaraphicn pl b oRth Blag XAD1180
T ARl B
STOLIBLUPEA LSOt L S i o
r&sﬂ&ﬁ%&o‘ﬂ%aw\w @}ﬁi@f %@V’%V% a88lhed W th about
pur 118 Bt Pt Rl sl Bamt T il ffcospgpopiorin i
ke EHITC g TGP RIRE ETHE) spetRienalrnadded (n a 10%
e%cg ﬁl%dstfég%sétmeétplg gf Sé‘;"garvoepqcrinq pc’r%ggnt\yaﬁlrther concentration
and drymg at 50°C under reduced pressure afford 49.4 g of purified dry
extract (total caffeoylquinic acids HPLC content 15.1%, total flavonoids
HPLC content 3.15%, total cynaropicrin HPLC content 7.64%).

Example 2 - Preparation of the extract of Cynara scolymus var. tema

4.12 kg of whole artichoke plant (capitula, stem and leaves) are
extracted in a percolator with 70% ethanol at 70°C until complete extraction
of the active principles. The cynaropicrin content in the combined extracts is
determined, then L-cysteine is added in a 10% excess to the stoichiometric.
The water-ethanol extract is concentrated under vacuum at a temperature not
above 30°C. The aqueous concentrate is left to stand overnight at 4°C, then
the solid residue, mainly consisting of chlorophyll and carotenoids, is
decanted off. The solution is filtered, then absorbed on a XAD 1180 resin
which is subsequently washed with water until a complete removal of

undesired insolubles. The resin is washed with 90% ethanol and the eluate is
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excess to the stoichionetric of cynaropicrin present).

Further concentration and drying at 500C under reduced
wWeer@wssusel af ford 49.4 g of purified dry extracPCT/ER2086/005778

caf f eoyl qui ni c acids HPLC contgnt 15.1% total

fl avonoi ds HPLC cont ent 3 15% tot al cynarop| crin HPLC

conte

%ﬁncwrnrt&r%ﬁ g }ﬂ%% Fedidhpe vt al‘é'g’l b g aFHord b g of an
Sl ialing Lehbea Pylﬂslilﬁﬂ;?gg/b ¢ A TugBofp lycosides and

#Eg) I corr[él ete extraction of the active principles.
o EYNHPCHLTERi n content in the conbined extracts is

det erni ned, en_L-cysteine s, adde
Lo AT T SrErePATAGRE abibE Sxianh Slokbpaes feolymus var.
oncentrated under vacuum at a tenperature not above
@S0 PREAAqueous concentrate is left to stand

ottt bl LR st e
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PSR 4, GRSt ERhnapSe C%ﬁ%ﬁ@%&é 5 i %ﬂ&f&mg 16.2%
GHERIE G G4 Mo, L 10 24 hgropirn
Example 4 - Formulation of extract in oily suspension for

soft-gelatin capsules

Unit composition:

Extract of example 1 200 mg
White beeswax 15 mg
Soy lecithin 20 mg
Soy oil 215 mg

Example 5 - Formulation of extract in oily suspension for
soft-gelatin capsules

Unit composition:

Extract of example 2 200 mg
Soy lecithin 240 mg
White beeswax 6 mg -

Enothera biennis oil 215 mg
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with water to a dry residue (in the water washi ngs)
bel ow 0.01% The resin is washed with 90% et hanol and
WO pw7ebaiat e i s concentrated at a tenperature | BHBEEP2RGEINSTTS
400C under vacuum to afford 40 g of an extract
cont ai ni ng 16. 2% caf feoyl quinic acids, 4.02% | uteolin

gl ycqsi des_and 8. 01% cynarqgpi ¢crin., Exanpl e 4, - ~
Lo7 mivsamBIe 61 Earmaletion iwrg‘ersweEﬁgFﬁrg%tm capsules
soft-gel atin capsules Unit conposition: Extract of
exanﬂm%go—ﬂﬁhite beeswax 15 ng Soy |ecithin 20
nyg Sqy oi l 5 Exanple 5 - rmul ati on of extract
in oidXpragh netlor soft-g@gﬁtmﬁ capsul es Unit

conpQqsi tion: tract. of exanmple 2 200 ng Soy lecithin
240 1‘\?\ﬁF’EYét5§é‘§v€§ilugo$Fg EnohRTBE b enri 5 bi | 515

ngExanple 6 - Fornul ati on of gétract in hard-gelatin
capstHd406ni t conposition: ExPPdBB of exanple 1 200 ny

M crqgrystal.line cellul ose 20 Lact ose 90 ngy

Sili &{108??*?’6@65 my Magnesi u rrégear ate 5 ny
Magnesium stearate 5 mg
Example 7 - Formulation of extract in hard-gelatin capsules

Unit composition:

Extract of example 3 200 mg
L-cysteine 100 mg
Microcrystalline cellulose 150 mg
Lactose 90 mg
Silicon dioxide 5 mg
Magnesium stearate 5mg

Example 8 - Formulation of extract in oily suspension for
soft-gelatin capsules

Unit composition:

Extract of example 3 200 mg
Soy lecithin 240 mg
White beeswax 6 mg

Flax oil 215 mg
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Exanple 7 - Formul ation of extract in hard-gelatin
capsules Unit conposition: Extract of exanple 3 200 ny

wo2y80ePhe 100 ng M crocrystalline cell ul ose RGUEPI§06/005778

Lactose 90 ng Silicon dioxideg ng Magnesium stearate
5 ng Exanple 8 - Formulation of extract in oily
suspensi on for soft-gelatin capsules Unit conposition:
of exanple 3 200 ng Soy lecithin 240 ng Wite
beeswax 6 nmg Flax oil 215 ngCLAIMS 1. A process for
the preparation of Cynara scol ymus thorny varieties

extracts, whic corrprlses tr ctlngt e veget abl

bres Pf%f’ﬁ?d At H?TSH%’@% tq}. ngr ‘écﬁﬁﬂ YIgHs t orny “varieties
wat er - al sol vent; b) concentrating the

%If?é%tsawg FO‘@Pf‘rSS&S fromstep a) at |ow

tenperatures ranging fr o5 referably at

350C, 3) uﬁag@cmgégeW%eﬁﬁﬁaTe 3565?% oL i«ﬁmﬁakﬂdfb ss with an alcohol
precipitated po wat er - sol ubl e i nert substances; d)
purifyi 9§ WHEr ‘?bsR:lts Yen adsorption resin col um.

b) concentrating the water-alcohol extracts from step a) at low
temperatures ranging from 25 to 55°C, preferably at 35°C, under
water vacuum;

c¢) filtering off the precipitated poorly water-soluble inert substances;

d) purifying the extract on an adsorption resin column.

2. A process as claimed in claim 1, in which in step a) a ground vegetable
biomass frozen at a temperature of -30°C is used.

3. A process as claimed in claims 1-2, in which the vegetable biomass has
a ratio of capitula to remaining aerial parts ranging from 20:80 to 40:60.

4, A process as claimed in claim 3, in which the vegetable biomass has a
ratio of capitula to remaining aerial parts of 30:70.

5. A process as claimed in claim 1, in which the extraction of step a) is

~ carried out with water-alcohol solutions.

6. A process as claimed in claim 5, in which a 70% water-alcohol solution
is used. |

7. A process as claimed in claim 5, in which a 70% ethanol solution is
used.

8. A process as claimed in claim 1, in which the extraction of step
a) is carried out at a temperature ranging from 10°C to 80°C, preferably at
25°C. |

9. A process as claimed in claim 1, in which in step b) the solution is

concentrated under vacuum to a volume corresponding to that of the extracted
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2. A process as clained in claim1, in which in step

a) a ground vegetabl e bionass frozen at a tenperature
W@R007808¢ i s used. 3. A process as clainmed i n BCEHER06/005778

1-2, in which the vegetabl e bigomass has a ratio of

capitul a to remaining aerial parts ranging from 20: 80

to 4Q:60. 4. process as clained in claim3, in which

Yaget 5&‘%@F’@€b| omass has a ratio of capitula to

remai ing aerial part 30: process .as .

I o A TBRes B SAmad il dnin Sdbichomn tibof) Shemajoeraphic
i's carrled out. w th water-al coh tions

PBEALY! i Siich Ut rOR | ERSTHS Selag 1Sl fEpms PRbygtyréne, Amberlite,

cﬁaoi{ §Cﬁ g# solution is used. 7. A process as

NeedARILBAresiBS. | n vvh| ch a 70% et hanol sol ution is

used. 8. A process a lajm1, in which't

BT s diraredt assiaima iR e 1» 48l whichgn taetmmﬂsp a) or in
angi.ng from 100C tpo 800C, preferabl 50C. 9.

e otusdaent g an Arabmcentavamban i siees. spfiased amino
sol uti ogﬁﬁ_g concentrat ed a ger vacuumto a vol une

%@?aé&rﬁ é %CY%CFWatar%Pd #& extract edveget abl e

t . 10. A l d |
o prosess 4) et aélaigﬁl 11 Sa AhiaIT shefeing 05 qdded in an

out on sjn ed f ol ystyrene, erli
uoret L0 Tobighet Gt égq HoRieAis Ay %@"@}%PR@JW .
. whi oh :
S A kSRR SR )l stbmus var.
é&g;@)ﬁo S%ul fated am no acids, pref erabl y cysteine, are

5d0 S Bs¢Less as clained in claim 11, in which

74 St eAneroEéc’ssaéjcdc%gdmg {3 Claims 1-12 in which Cynara scolymus var. tema

is used.

15. Cynara scolymus extracts with high content in cynaropicrin, obtainable
according to the process of claims 1-14.

16. Extracts as claimed in claim 15, having a cynaropicrin content higher
than 5%, ratio of caffeoylquinic acids to cynaropicrin ranging from 1:0.2 to
1:0.8, preferably 1:0.6, and luteolin glycosides to cynaropicrin ratio ranging
from 20 to 60%, preferably 50%.

17. Extracts as claimed in claim 15 formulated in oils rich in w-3 and w-6
polyunsaturated acids.

18.  Extracts as claimed in claim 17 formulated in Enothera biennis oil.

19.  Extracts as claimed in claim 15 formulated in flax oil.

20. Compositions containing the extracts of claims 15-19.

21. Compositions as claimed in claim 20, in the form of tablets,
sugar-coated pills, soft- and hard- gelatin capsules and cellulose capsules.

22. The use of the extracts of claims 15-19 for the preparation of

medicaments for the treatment of dyslipidemias, arteriosclerosis and



anmount 10% hi gher than the stoichionmetric anount of
cynaropicrin. 13. A process according to clains 1-12
WO pooadesht Cynara scol ymus var. Spi noso Sardo i BCTUBRIH06/005778
14. A process according to cl gipns 1-12 in which Cynara
scolymus var. tema is used. 15. Cynara scol ynus ‘
e rac%i Wt h thh C@ntent i n-cynaropicrin, obtainable
il BOYALSOEIESS of ol arme 1-14. 16, Bxtracts
clajnmed in.claimal5, havi a nar.opi c{4 n._cont ent
R gneThirise B6cnp i Gays o Fiaathelf HIEfh 4 dof Jhe Heatment of
cynaropicrin ranging from1:0.2 to 1:0.8, preferably
5%@§§F‘§ﬂ8nﬁﬁpg fr gl ycosides to cynaropicrin ratio
ranging from20 to 60% preferably 50% 17. Extracts
as clainmed in claim15 fornmulated in oils rich in w3
and w6 pol yunsaturated acids. 18. Extracts as cl ai ned
in claim17 formulated in Enothera biennis oil. 19.
Extracts as clainmed in claim15 fornulated in flax
oil. 20. Conpositions containing the extracts of
clains 15-19. 21. Conpositions as clained in claim20,
in the formof tablets, sugar-coated pills, soft- and
hard- gelatin capsul es and cel lul ose capsul es. 22. The
use of the extracts of clains 15-19 for the
preparation of nedi canents for the treatnent of
dysl i pi dem as, arteriosclerosis andi nfl ammatory bowel
di sorders. 23. The use of the extracts as clained in

claim?22 for the treatnent of irritable col on
syndr one.



