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Anti-angiogenic property of some plants
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ABSTRACT

There is an increasing demand for the herbal drug treatment of various
ailments and many plant drugs from Ayurvedic system are being explored
globally. Thisarticle actsasaquick reference for extracting the anti-angio-
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genic properties of thefollowing selected medicinal plants Alliumsativum,
Aloe vera, Anacardium occidentale Linn, Ardisia pyramidalis
(Cavanilles) Persoon, Bidens pilosa Linn., Boerhaavia diffusa, Bombax
ceiba, Camellia sinensis, Clerodendrum serratum (spreng.), Coffea
Arabica, Gardenia jasminoides, Glycyrrhiza glabra, Parkia speciosa,
Salvia officinalis, Slybum marianum, Tillandsia recurvata L., Withania

somnifera.  © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Angiogenesis, theformation of new blood vessals
from pre-existing capillariesand circulating endotheliad
precursors, playsacritical rolein avariousphysiologi-
cal and pathological processes such asembryonic de-
ve opment, wound hedling, chronicinflammation, tumor
growth, and metastasig-3. Angiogenesisisregul ated
by numerous factors, such as vascular endothelial
growth factor (VEGF), basic fibroblast growth factor
(bFGF), tumor necrosis factor-a (TNF-a), and
interleukin-8 (IL-8)1. Thereare numerous bioactive
plant compoundsand dietary productsthat have been
tested and are being tested for their anti-angiogenic
potentialsin search of proangiogenic anti-angiogenic
drugg¥. Some plantshaving anti-angiogenic properties
are described bel ow.

Allium sativum (Garlic) family: Amaryllidaceae

Alliin, acompound derived from garlic, demon-
strated dose-dependent inhibition of fibroblast growth

factor-2 (FGF2)-induced human endothelia cell tube
formation and angiogenesisinthechick choriodlantoic
membrane (CAM) modd®. Additionaly, dliin demon-
strated potent inhibition of vascular endothelia growth
factor induced angiogenesisinthe CAM model. The
nitrogen oxide synthesisinhibitor nitro-L-arginineme-
thyl ester (L-NAME) reversed the anti-angiogenesis
efficacy of aliininthe CAM model. These dataindi-
cated asynergistic effect of antioxidants on the anti-
angiogenesi sand anticancer efficacy of aliin®.,

Aloe vera (Aloe barbadensis) family:
Xanthorrhoeaceae

Aloe-emodin (AE, ahydroxyanthraguinonefrom
Aloe vera and other plants) identified asanew anti-
angiogeniccompoundwithinhibitory effectsinaninvivo
angiogenesi sassay and eva uated itseffects on specific
key steps of the angiogenic process®. Two main tar-
gets of the pharmacol ogical action of AE asan anti-
angiogenic compound seem to be urokinase secretion
and tubuleformation of endothelial cells. Thesedata
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showed that A E can behave as an anti-angiogenic com-
pound®.,

Anacardium occidentaleL inn. (Cashew) family:
Anacar diaceae

Anacardium occidental e extract wasableto sup-
pressV EGFinduced angiogenesisinvivointhechorio
allantoic membrane, rat cornea, and tumor induced an-
giogenesisinthe peritoneum of EAT bearing mice”.
Theextract inhibited cdll proliferation of different tumor
cells such as EAT, BeWo, and MCF-7 in vitro in a
dose-dependent manner andit reduced the VEGF leve
in the ascites of treated mice. A decrease in the
microvessal density count and CD31 antigen staining
of treated mice peritoneum providefurther evidence of
itsanti-angiogenic activity. TheVEGF system of angio-
genesisisthemol ecul ar target for the anti-angiogenic
actionof AOE,

Ardisiapyramidalis(Cavanilles) persoon family:
Myrsinaceae

Theangiosuppressive activity of |eaf extracts of
Ardisia pyramidaliswasdetermined usngtheduck in
ovo chorioallantoic membrane (CAM) assay. The
methanol extract was anti-angiogenic asindicated by
thegtatigticaly sgnificant lower blood vessal count com-
pared withthenegetive control and the untreated eggs®.

Bidens pilosa Linn. (Spenish needle) family:
Compositae

The antiangiogenic effects of plant extractsand
polyacetylenesisolated from Bidens pilosa Linn. was
investigated®. Anti-cel| proliferation, anti-tubeforma-
tion, and cell migration assayswere used for theval ua-
tion of bioactivities of target plant extracts and
phytocompounds against angiogenesis. The result
showed that an ethyl acetate fraction of B. pilosa ex-
hibited significant anti-cell proliferation and anti-tube
formation activitiesagainst human umbilical vein endot-
helium cdls(HUVEC). Thiswasthefirst report todem-
onstrate that polyacetyl enes possess significant anti-
angiogenicactivitied?.

Boerhaavia diffusa (Punarnava) family:
Nyctaginaceae

The extracts of B. diffusa reduced
neovascul arization. Acetone extracts showed highest

inhibitory activity inangiogenic response; followed by
benzene and acohol extractd™?. It seemsto be conse-
guences of interference of extractsin a) signaling of
angiogenic agentsfrom epithelia cellsor b) cellular
gpoptoss, whichinitsabsenceresultsinnormal CAM
angiogeness. These observations showed anti-angio-
genic ethnomedical propertiesof thisplant™d.

Bombax ceiba (Silk cotton tree) family: Malvaceae
(Bombacaceae)

A methanol extract of the stem barks of Bombax
ceibawasfoundto exhibit asignificant anti-angiogenic
activity oninvitro tubeformation of human umbilical
venousendothelid cels(HUVEC). Bioactivity-guided
fractionation andisolation carried out on this extract
afforded lupeol asan active principle. Lupeol showed
amarkedinhibitory activity on HUVEC tubeformation
whileit did not affect thegrowth of tumor cdll linessuch
as SK-MEL-2, A549, and B16-F10 melanoma®.

Cameéllia sinensis (Green tea catechin) family:
Theaceae

Epigall ocatechin gallate (EGCG) from greentea
has powerful anti-angiogenic properties*?. Angiogenic
factorsinlesionsand abdomina musclewere detected.
EGCG endometrioticlesionswere smaller than con-
trol and glandul ar epithelium was smaller and eccen-
trically distributed. Angiogenesisin lesionsfromthe
implant and adjacent tissues was under-devel oped,
and microvessel sizeand density werelower than con-
trol. EGCG significantly inhibited the devel opment of
experimental endometriosisthrough anti-angiogenic
effectd?,

Clerodendrum serratum (spreng.) (Timbatask)
family: Verbenaceae

Themethanolic extract of C. serratum (ME-CS)
showed the most potent anti-angiogenic activity™. In
another hand, qualitative study proved that ME-CS
contains polyphenalics (hydrolysabletanninsand fla-
vonoids), terpenoids, sgponinsand may not contain any
akaloids. Therefore, while polyphenolicsarethe pre-
dominant compoundsfoundin ME-CS;itishighly prob-
ablethat they may play animportant rolein anti-angio-
genic activity. Polyphenolicsareresponsiblefor anti-
angiogenic effect of plantsasherbd therapy suchasC.
serratumleaves™®,
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Coffeaarabica (Coffee) family: Rubiaceae

Theeffects of kahweol, an antioxidant diterpene
contained in unfiltered coffee, on angiogenesismol-
ecules. Kahweol showed an anti-angiogenic potentia
withinhibitory effectsintwoin vivoand one ex vivo
angiogenesismodels, with effects on specific steps of
theangiogenic process. endothdlid cdl proliferation, mi-
gration, invasion and tube formation on Matrigel.
Kahweol behavesasan anti-angi ogenic compound with
potential useinantitumora therapies™.

Gardenia jasminoides (Gardenia) family:
Rubiaceae

The EtOH extract of gardenia (Gardenia
jasminoidesEllis) fruitswasfound to possess potent
anti-angiogenic activity in the chick embryo chorioal -
lantoic membrane (CAM) assay. Bioassay-guided frac-
tionation and purification of the EtOH extract yielded
an activeanti-angiogenic compound, which was deter-
minedto beaniridoid glucoside, geniposide, by spec-
tral anayses. Geniposide showed anti-angiogenic ac-
tivity in adose-dependent manner™,

Glycyrrhizaglabra(Licorice) family: Fabaceae

Theeffect of isoliquiritigenin (ISL) on angiogen-
esisdevelopment wasinvestigated using ex ovo chick
chorioallantoic membrane model*®. Its effect on
pathol ogica angiogenesiswasexamined. Ex ovo chick
chorioallantoic membrane assay showed that 1SL
dose-dependently suppressed VEGF-induced vessel
growth. Invivo experimentsillustrated that intravitreal
ISL reduced vessel leakage. ISL wasfound to dose-
dependently suppress V EGF and induce pigment epi-
thelium derived factor expressionin cultured endot-
helia cdls. Using variousexperimenta modelsof ocu-
lar neovascul arisation, the authorg*® have demon-
strated that ISL from licorice extract has an anti-an-
giogenic effect. Theauthors’ findings suggest that ISL
may be a potential anti-angiogenic moleculeinthe
development of therapy for neovascularisation dis-
eased'fl,

Parkia speciosa (Bitter bean) family: Fabaceae
Theanti-angiogenic effect of elght extractsfrom P,

speciosa empty podswasinvestigated”. Inrat aortic

rings, P. speciosa extracts significantly inhibited the
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microvessal outgrowth from aortic tissue explantsby
more than 50%. The anti-angiogenic activity wasfur-
ther confirmed by tubeformation onmatrigel matrix in-
volving humanendothdia cdlg*.

Salviaofficinalis(Sage) family: L amiaceae

Theanti-angiogenic activity of Salviaofficinalis
extract wasinvestigated*®. S officinalisaeria parts
were extracted with ethanol and itssuccessve hexane,
ethyl acetate, n-butanol and aqueous fractions were
evaluated for their anti-angiogenic activitiesusing hu-
manumbilicd veinendothdid cdls(HUVEC) capillary
tubeformation and rat aortamodel sin athree-dimen-
sional collagen matrix. The ethanol extract of S
officinalis (ESO) potently inhibited capillary tubefor-
mationin HUVEC and rat aortamodel s of angiogen-
esis, anditshexanefraction (HSO) exerted the highest
inhibitory effect. Thesefindingd*®indicated some new
pharmacologica activitiesof S officinalissuch asanti-
angiogenicinvitroandex vivo. Therefore, S officinalis
could beacandidate asauseful herb with therapeutic
or preventiveactivity against angiogenesisrelated dis-
orderg®,

Silybum marianum (Milk thistle) family:
Asteraceae

Theanti-angiogenic effect of slymarin (SM) and
itsmajor pure component silibinin (SB), and dso tha
lidomide (TH) was evaluated*¥. All 3 drugs showed
concentration dependent inhibition of migration and
differentiation assay. In an analysisof vascular endot-
helial growth factor secreted by LoVo cells, SM/SB/
TH decreased. SM/SB has a strong anti-angiogen-
esiseffect onthecolon cancer cell line, and thismight
providean aternativetreatment option for anticancer
treatment™.

Tillandsiarecurvatal . (Jamaicaball moss) fam-
ily: Bromeliaceae

The anti-angiogenic propertiesof achloroformex-
tract from the Jamai can ball mosswasinvestigated us-
ingamodified version of theex vivo aortic ring sprout-
ing assay?”. Angiogenesiswas reduced in the pres-
ence of the chloroform crude extract when compared
tothecontrol. Theresults showed the promising anti-
cancer propertiesof the Jamaican ball mossand may
proveuseful in anti-cancer agents’ drug discovery!®.
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Withaniasomnifera(Ashwagandha) family: Solan-
aceae

Ananti-angiogenic potentid of Withaniasonmnifera
wasinvestigated by achick chorio-allantoic membrane
(CAM) whereinasignificant inhibition of vascular en-
dothelium growth factor (VEGF), induced
neovascul arization was recorded’?”. The effect was
confirmed in vivo by mouse sponge implantation
method. These findingd?Y suggest that the roots of
Withania somnifera possess anti-angiogenic activity,
which may beacritica mediator for itsanti-cancer ac-
tion(2Y,

Thisreview actsasaready referencefor anti-an-
giogenic propertiesof someplantstothescientificcom-
munity, in specificto researchers and studentslooking
for sourcesof knowledgeof medicind plantsand leads
for new bioactive compounds. Itisto bekept in mind
that the reported property may be shown by either the
wholeplant, or apart of the plant, or aparticular ex-
tract, or isolated compounds. To know further about a
biological action of aplant, it isadvised to refer the
individua research article. We hopethearticlewill be
of immense use to the researchers and students, and
resultinincreased interest inthesemedicina plants.
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