British Journal of Phar maceutical and M edical Resear ch Vol.03, Issue 03, Pg.932-942, M ay-June 2018

Available Online at http://www.bjpmr.org

BRITISH JOURNAL OF PHARMACEUTICAL AND MEDICAL RESEARCH

Cross Ref DOI : https://doi.org/10.24942/bjpmr.20236 Volume 03, Issue 03, M ay-June 2018

| SSN: 2456-9836

Artichoke (Cynara ScolymusLinn.): A Comprehensive Review

N.B. Banarase and C.D. Kaur

Department of Pharmacognosy and Phytochemistryllé\@mllege of Pharmacy, Durg (C.G.) India- 491 001

ARTICLE INFO ABSTRACT

Cynara scolymus Linn. (Asteraceae) is used medicinally in Europe emUSA. It is also

known as “Garden artichoke” and has been subjestwéral chemical, pharmacological
and biological studies. It is used in traditionaditine in all over the world for treatment
of rheumatism, gout, jaundice and especially farpdies. The chemical studies have
underlined the presence of various classes of canmg®) the main being Flavonoids,
Terpenoids, Acids, Enzymes, Anthocynins and othErne. extract of this plant as well as
pure isolated compounds, showed multiple pharmaimdd activities such as
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Phytochemistry, Pharmacologica

ACivilieatContiandication explored phytochemistry, pharmacological, biolobiativities, side effects and

contraindications ofC. scolymus in order to comprehend and synthesize its potential
image as multipurpose medicinal agent. The plamidely cultivated to world and its
importance, as a medicinal plant, is growing suliHy with increasing and stronger
reports in support of its multifarious therapeuise.
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INTRODUCTION:

Medicinal plants are of great value in the fieldrefatment
and cure of disease. Over the years, scientifieareh has
expanded our knowledge of the animal effects and
composition of the active constituents, which deiae the
medicinal properties of plants. It has now beewversally
accepted fact that the plant drugs and remediefasafer
than that of synthetic medicines for curing the ptawm
diseases like Cancer and AIBDSCynara scolymus
Linn.(Family: Asteraceae)is a is a perennial thistl
originating in Europe mainly Mediterranean regi&outh
America and California; cultivated as vegetablg.lt's
commonly known as garden artichoke, globe articlfoke
alchofra, artichaut, hathichak and hathichbke.
Traditionally, artichoke leaves have been usediaetic
and depurative, for the treatment of rheumatismyt,go
jaundice and especially for dropsféslit has globose,
thorny capitual of lingual florets, grows at thedeof the

stem. The epicalyx is ovate to globose. The braetsleshy
and taper into a flattened greenish of purpleTipe petals
are blue, lilac or white (Figurel). The fruit ispabescent
achaene 4 to 5 mm in diameter and 7 to 8 mm lanig. |
flecked brown and glossy. It shows a short rhizand a
strong, erect, glabrous stalk. The stalk is uptm digh,
thickly covered in lanceolate, prickly pinnate touthle
pinnate leaves. The upper surface is bare and djgden;
the lower surface is gray and tomentdsalthough some
phytochemical and pharmacological studies have been
described in several monograph$, but none have
described the complete chemistry, pharmacologye sid
effects and contraindications of this important moedl
plant. Therefore, we aimed to compile an up-to-catd
comprehensive review d@ynara scolymus L. that covers

its phytochemistry, pharmacology, side effects and
contraindications.
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Figure 3: Structure of Caffeic acid and its derivatives

PHYTOCHEMISTRY

Flavonoids

CynarascolymusLL. is a rich source of flavonoids. Its leaves
reported to contain 0.53-2.39 % of flavonoidse various
flavonoids reported in artichoke were- apigeningapin-
7-rutinoside,  apigenin-O-rutinoside,  apigenin-B-
glucoside, apigenin-D-p-D-glucopyranosidé?!!
cynaratriosidé? cynaroside, scolimosidé!* narirutin,
cosmoside, quercetin, rutin, scopoletin, hesperitin
hesperidoside, maritimein, esculetirGe-
glucoside,luteolin-4’-glucoside, luteolin, luteoliO-
glucosidet®®® luteolin-7-O-glucuronide!®  luteolin-7-
rutinoside,  luteolin-@-rhamnoglucoside, luteolin-7-
gentiobiosidé’ naringenin and isorhamnetin (Figure'd).
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Terpenoids

The various terpenoids reported in artichoke nanfiely
selinene (as main sesquiterpemegedrene (responsible for
aroma}® cynaroscoloside A,B,C, cynaropicrin (as major
bitter principle)t®?° aguerin A, B, dehydrocynaropicrin,
cynaratriol?*?’taraxasterol, Y-taraxasterol, stigmastepel,
stigmasterol, cysarogentf, grosheimir?® 8-deoxy-11-
hydroxy-13-chlorogrosheimin, 8-deoxy-11,13-dihydyox
grosheimint* phenyl acetaldehyde, decanal, eugenol, oct-1-
en-3-one, hex-1-en-3-one, non-trans-2-enal (Figuré
Acids

The artichoke is a good source of acids like cafaid,
dihydrocaffeic acid, 1,5-D®-caffeoylquinic acid, 1,3Di-
O-caffeoylquinic acid (cynariny, 3,4Di-O-caffeoylquinic
acid, 3,5DiO-caffeoylquinic acid, 4,5DB-caffeoylquinic
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acid?® cryptochlorogenic acid, chlorogenic acid,
neochlorogenic acid and psedochlorogenic acid (Eigu
3)13.15

Enzymes

Various enzymes have been isolated from artichodeew
cynarase A, B, C (from stigm&fpolyphenol oxidase (from
heads}"?®and heme peroxidase (from fresh floweps).
Anthocynins

The anthocynins were reported from the heads of the
artichoke. The total anthocynin content was foundd 8.4
to 1,705.4 mg/kg of dry mass. The various anthatyni
found were cyanidin 3-(6"malonyl) glucoside (major
anthocynin),3° cyanidin-3-caffeyl glucoside, cyanidin-3-
caffeyl-sophoroside, cyanidin-3-dicaffeyl-sophoozs®
cyanidin3, 5-diglucoside, cyanidin3-glucoside, dgars,
5-malonyldiglucoside, cyanidin3-(3nalonyl) glucoside
along with two peonidin and one delphinidin derivas*
Amino acids

The ethanolic extract of artichoke leaves founddatain
various amino acids (essential amino acids-58.29%he
total amino acid) namely- valine, threonine, maetivie,

isoleucine, leucine, lysine, phenylalanine, histii
arginine and glutamic acid
Carbohydrates

The choloform extract of leaves of artichoke repdrto
contain Water-soluble polysaccharides (5.12%), \Maier
soluble polysaccharides (1.78%), Pectinic substnce
(2.4%), hemicellulose (2.63%), fructose, saccharase
traces of glucos&. Inulin (a non structural carbohydrate)
has a main importance as carbohydrétes

Fatty acids

About 28% of fatty oil with pleasant aroma and @av
reported from the artichoke seeds. The oil cont@hg%
essential polyunsaturated and upto 9% saturatety fat
acids3* The major components of the oil were lauric,
myristic, palmitic, stearic, palmitoleic, oleic %, linoleic
(40%), linolenic acids found in triacylglycerideafitions
while in monoacylglyceride fraction same fatty acigith
oleic (21.2%) and linoleic (6.3%) were reportéd.

Others

Other components like vitamins, protein 8.93 %(vées)
and minerals also reported in artichdke.
PHARMACOLOGICAL AND BIOLOGICAL
ACTIVITIES

Several researchers have reported the different
pharmacological and biological activities of C. lgoaus in
variousin vitro andin vivo test models. The various plant
extracts as well as pure isolated compounds haea be
reported to exhibit hypocholesterolaemic, hypokgpric,
choleretic, antioxidant, hepatoprotective, antistress,
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hypoglycemic, antispasmodic activity and otherseséh
have been described in greater details in theviatig.
Hypocholester olaemic, Hypolipidemic and Choleretic
activity

Artichoke leaf extract (ALE) have been investigatedits
effect on plasma lipid levels on 131 adults havyit@sma
cholesterol level in range of 6.0-8.0 mmol/l. Odit131
adults 75 suitable volunteers selected for trial atowed

to consume 1280 mg standardized ALE or matched
placebos for 12 weeks daily, in that study cholestevel
reduce significantly by 4.2% in treated grodps.
Preparations of artichoke leaf extract inhibit esbdérol
biosynthesis in concentration dependent mannetuities

in cultured rat hepatocyteBhe artichoke extract was found
to inhibit 20% inhibition at low concentration (40mg/ml)
whereas inhibition was 65% at concentration 1mgiml.
that experiment luteolin was found to be activestibument
acted by inhibition of hydroxymethylglutaryl-COA (G-
COA) reductasé” 3 The aqueous extract was found to
inhibit cholesterol biosynthesis in Hep€ells by reduction
of 14C-acetate incorporation upto 60% at dose @f-0.2
mg/ml3% 49 In othervitro study, showed a concentration
dependent inhibition ade novo cholesterol biosynthesis in
cultured rat and human hepatocytes at concentraifon
0.03-0.1 mg/ml of leaf extraét. In one experiment,
methanolic extract of leaves found to decreaselifié
level also. Further bioassay guided separation shoeen
that the activity was due to sesquiterpenes- cymiefio,
aguerin B, grosheimin, cynaroscoloside A,B and Ge T
SAR studies demonstrated the importance of oxygen
functional groups at 3 and 8 positions along wéko-
methylene moiety im-methyleney-bytyrolactone ring?!!

In another experiment it was found that the pudiféxtract
was more potent than total artichoke extract. &t gase the
reduction of plasma triglyceride and cholesterol
concentration were 33% and 45% respectively wheergi
intraperitoneally (25 mg/kg for purified extractyhile it
becames 18% and 14% respectively (100 mg/kg fad tot
extract)?? The powder of artichoke also found to decrease
total cholesterol, serum triglyceride and LDL leiedivo.*

In the view of choleretic and bile acid eliminatieffect,
artichoke leaf extract found to increase bile digd/ more
prounced than that of reference compound dehydtiecho
acid (DHCA) at highest dose of 400 mg/kg, whilelehetic
effect was similar to DHCA* “>Various other studies have
well documented for hypolipidemic, hypocholesteentéc
and choleretic activity of cynarif§:#é
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Antihypertensive activity

In one study conducted using the artichoke leafejui
concentrate shows blood pressure lowering effechild
hypertensiort?

Antioxidant activity

Jimenez-Escrig and coworker investigated the aittant
activity of aqueous-organic extract of artichokethree
methods- a) free radical DPPH scavenging b) ferric
reducing antioxidant power (FRAP) and c) inhibitioh
copper (II) - catalysedin vitro human low density
lipoprotein (LDL) oxidation in male rats. It wasuiod that
1gm (dry matter) had a DPPH activity and FRAP vaiue
vitro equivalent to those of 29.2 and 62.6 mg of vita@in
and 77.9 and 159 mg of vitamin E respectively. $ba
showed good inhibition of LDL oxidatiom vitro. In that
experiment glutathione peroxidase enzyme was fooite
elevated in erythrocytes of artichoke treated gralgng
with decreased in level of 2-Aminoadipic semialdddya
protein oxidation biomarkeff. In other study, aqueous
extract of artichoke leaves was found to decredmse t
hydroperoxide-induced malondialdehyde (MDA)
production in concentration dependent manner when
studied in primary rat hepatocytes culture using-te
butylhydroperoxide assayed by LDH leakage and MTT
assay! In one experiment, standardized extract (Hepar-SL
forte) was found to show a pronounced antioxidant
activity.52 While in different case, apigenin-7-rutinoside
and narirutin were found to have a potential antamnt

activity 1
Hepatopr otective activity
Artichoke leaf extract (500 mg/kg) showed

hepatoprotective activity against GOhduced hepatitis
given orally to rat$3It also found to show hepatogenerating
activity >*In another study it was found that the aqueous leaf
extract (0.5ml daily for five days) was potent thaoot
extract®®When the various component of artichoke tested
for hepatoprotective activity, only cynarin and lesser
extent caffeic acid showed potent activitfhe preparation
STIMULIV contained artichoke has been proved beamefi

for management of viral and drug (antituberculaduiced
hepatotoxicity?”

Antistress activity

Zapolska-Downar and coworkers have investigated the
antistress activity of aqueous and ethanolic ektiafc
artichoke for intracellular oxidative stress stiated by
inflammatory mediators (TNE and LPS) and ox-LDL in
endothelial cells; both extracts inhibit basal atichulated
reactive oxygen species (ROS) production in a dose
dependent manner by 43% and 60% for aqueous and
ethanolic extract at dose of 50 pg/ml respectivielgimilar

937
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study, in monocytes, the ROS production was redimged
ethanolic extract at dose of 50 pg/ml upto 78%4. other
document, the artichoke leaf extract and its ctuestits
have been investigated for activity against oxidastress
induced by several agents such as hydrogen peraxide
Phorbol-12-myristate-13-acetate that generate iw@act
oxygen species. The constituents cynarin, chlorogseid,
caffeic acid and luteolin showed concentration-etefent
inhibitory activity in these model8®

Hypoglycemic activity

Nazni and coworkers reported that the dried povadem
artichoke had a hypoglycemic activity. For thairtthtype

2 diabetic individuals of both sexes of age 35-darg were
chosen. They were further divided into the gro(dntrol)
and group Il (Supplemented with artichoke powdeouigh
the biscuits) for 90 days. In that study it wasrfduhat,
group Il diabetic individuals showed the decreased
fasting blood glucose levels (163.4 + 4.39 to 138.3.9
mg/dl) and also post- prandial blood glucé¥es per the
study of Mona Mohamed and coworkers conducted on
albino rats using aqueous leaves extract of grdebeg
(LEG)shows superior effect on glucose level conivben
used at concentration of 1.5 g LEG/kg/d4y.
Antispasmodic activity

The hexane, dichloromethane, ethyl acetate andnblta
fractions of methanolic extract of artichoke leaves
investigated for antispasmodic effect on guineailgigm
contrated by acetyl choline. It was found that the
dichloromethane fraction (0.49-1.77 mg/ml) had most
potent activity than others with §gvalue 0.93. Further,
bioassay guided separation showed that the actiras/due

to sesquiterpene lactone cynaropicrin (0.049-01@86ml)
with ICsgvalue 0.065 which was 14 times more potent than
dichloromethane fraction and similar to well known
antispasmodic drug papaverin. However the antispdgm
effect was found probably due to reduction of caiti
influx by wall of calcium channel or by inhibitioof
calcium release from intracellular stor@s.

Antimicrobial activity

The successive chloroform, ethanol and ethyl aeetat
fractions of leaf, stem and head extracts of aotieh
investigated for antimicrobial activity on foodbern
bacterial pathogens- B. subtilis, S. aureus, A.daiatiens,

M. luteus, E. coli, S. typhimurium, P. aerugino4ageasts-

C. albicans, C. lustianiae, S. cerevisiae, S. loartensis
and 4 molds- A. niger, P. oxalicum, M. mucedo, &d
cucumerinum by using disk diffusion technique. Amon
them leaf extract was found to be potent againkt al
organism tested above followed by head and stenthém
ethanol soluble fraction showed higher activitydaled by
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chloroform and ethyl acetate fractions. The MICs of
extracts were in the range of 1.25-10 mgAfin another
study conducted using methanolic extract of boumehpls

for (bract and heart) showed MIC values from 318-48
pag/ml against Gram negative and 486 pg/ml againatnG
positive bacteri&?

Bacterial enzymatic activity modifications and

prebiotic effect

The artichoke extract when studied for bacterialyematic
activity modifications on colonic bacterial enzymes
(azoreductase, B- glucuronidase, B- glucosidase,
nitroreductase and nitrate reductase) for 3 weakéd/star
rats found that artichoke diet increase the weifltecum
content resulted in hypertrophy of cecum wall alavith
modifications of bacterial enzymes which found reseey
for metabolization of glycosides and nitrocompoufitls
Whereas in different study, the aqueous extraattifthoke
showed a promising prebiotic effect when assayed on
Bifidobacterium bifidum ATCC29521. Further studies
demonstrated that the effect was due to inffin.

Effect on irritable bowl syndrome (IBS)

Walker and coworkers reported that the articholaf le
extract showed the significant reduction of severe
symptoms of IBS in about 96% patient when testeihie
span of 6 weeks. These effects were found equivaten
previous therapies generally use for I1BS.

Endothelium protective effect

The artichoke extract was investigated to studyrélaetive
oxygen species (ROS) generation in cultured human
umbilical endothelial cells (HUVECS). It was foutitht the
artichoke extract (25-100 pg /ml) abolished the ROS
generation induced by oxy-LDL and LPS for 24 ho&s,

its effect was found to be beneficial for endotineli
protection &6

Xanthine oxidase (XO) inhibition and Hypouricemic
effect

Sarawek and coworkers investigated the aqueouhake
leaf extract for xanthine oxidase (XO) inhibitiomda
hypouricemic effect; found that ALE exhibited XO
inhibition at dose of 100 pg /ml. The inhibition svlound
mainly due to luteolin (I6= 1.49 umole) and weakly by
caffeic acid derivatives, luteolin-7-O-glucoside dan
luteolin-7-O-glucuronide (16= >100 umole, 19.90 umole
and 20.24 pmole respectively). When that extradtzdiove
compounds were given orally to rats no observatitets
were noticed on uric acid level but luteolin goigistly
decreased its level when given intraperitoneallgbpbly
because of its original forfi.

Effect on vascular endothelial cells

938
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The artichoke leaf extract was investigated for the
upregulation of eNOS gene expression in human
endothelial cells. It was found that the extract ats
organic subfraction increased eNOS promoter agfivit
eNOS mRNA expression, eNOS protein expression &d N
production similar to that of the Cpd 2431 (A nbve
compound from Aventis Pharma), furthermore it also
enhances endothelium dependent vasodilation inads.
Bioassay guided isolation explained that the effexs due

to cynarin, chlorogenic acid, luteolin and cynadesiound
mainly in organic subfraction®

Cytotoxic activity

Nine guinane-type sesquiterpene lactones i.e. sysaiB,
cynarascoloside C, cynaropicrin, aguerin B, grashei
dehydrocynaropicrin, aguerin A and cynaratriol were
investigatedjn vitro, against MCF-7 cancer cells. Among
them cynaropicrin and grosheimin showed weak
cytotoxicity while others didn'€®

Milk clotting properties

This property of artichoke has been used for teparation

of cheese. In the experiment, the artichoke floesract
showed the milk clotting property useful for cheese
preparation. Further studies demonstrated tharbgmes-
cynarase A, B, and C might be responsible for that
biological activity. Furthermore, cynarase B hadirfd
higher activity specifically by increase in pepsdaactivity;

" while cynarase A had a maximum activity at pH& @0
OC.ZG

Effect on Mitochondrial Respiratory Chain (MRC)

In this study the artichoke extract was testedabtiver for
activity on MRC including isolated cytochrome oxga
Extract in the range of 0.68-2.72 microg/ml demmatstd
potent and concentration-dependent inhibitory &gtiv
Concentrations > or =5.4 microg/ml entirely inhdatMRC
activity. While isolated cytochrome oxidase wasilbited
noncompetitively (K (i) = 126 microg/mlj°

Waste water treatment

The artichoke flower bract extract was studiedifoeffect

on model of waste water containing a range of pheno
contaminants. It resulted that the monophenols 4nd
chlorophenols were successively oxidized by extirathe
presence of hydrogen peroxide(@d), while in case of L-
dopa, there was no need of®4 for oxidation. These effects
were probably because of the presence of isoenzitkees
peroxidase and polyphenol oxidase in extract. Effsct
will give better eco-friendly way for the waste wat
treatment’*

SIDE EFFECTSAND TOXICITY

The artichoke leaf extract (Hepar-SL forte; upt@2lg daily

for six week or six month) encountered non-specific
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gastrointestinal complaints in post marketing sillevece
(Phase IV study)?” 72 In one study, Purified artichoke
extract (i.e. 265 mg/kg) was found to be more tdkian
total extract (i.e. 1000 mg/kdj.
CONTRAINDICATIONS
Allergic contact dermatitis, with cross sensitivity the
Compositae (Asteraceae) plants have been documtamted
artichoke.” In skin-prick test the women had developed
type | allergy to artichoke antigen$!’® However, the
ingestion of artichoke also been resulted to ajlekdainly
cynaropicrin and other sesquiterpene lactone haen b
found to have allergic potentiaf.
CONCLUSION
In this review, we have represented the information
traditional uses, phytochemistry, pharmacology, e sid
effects and contraindications o€. scolymus Linn.
(Asteraceae), a medicinal plant found in Europe dfd
The variety of phytochemicals like Flavonoids, Terpids,
Acids, Enzymes, Anthocynins and others have been
reported from this plant. It shows variety of
pharmacological activities like Hypocholesterolagmi
Hypolipidemic, CholereticAntioxidant, Hepatoprotective,
Antistress, Hypoglycemic, Antispasmodic activity dan
others.Taking great concern of this medicinal pléntan
be advocate as safe, highly important medicinahtplar
mankind.
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