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There is an increasing demand for the herbal drug treatment of various
ailments and many plant drugs from Ayurvedic system are being explored
globally. This article acts as a quick reference for extracting the anti-angio-
genic properties of the following selected medicinal plants Allium sativum,
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, Silybum marianum, Tillandsia recurvata L., Withania
somnifera.  2013 Trade Science Inc. - INDIA

INTRODUCTION

Angiogenesis, the formation of new blood vessels
from pre-existing capillaries and circulating endothelial
precursors, plays a critical role in a various physiologi-
cal and pathological processes such as embryonic de-
velopment, wound healing, chronic inflammation, tumor
growth, and metastasis[1-2]. Angiogenesis is regulated
by numerous factors, such as vascular endothelial
growth factor (VEGF), basic fibroblast growth factor
(bFGF), tumor necrosis factor-á (TNF-á), and
interleukin-8 (IL-8)[3]. There are numerous bioactive
plant compounds and dietary products that have been
tested and are being tested for their anti-angiogenic
potentials in search of proangiogenic anti-angiogenic
drugs[4]. Some plants having anti-angiogenic properties
are described below.

Allium sativum (Garlic) family: Amaryllidaceae

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

factor-2 (FGF2)-induced human endothelial cell tube
formation and angiogenesis in the chick chorioallantoic
membrane (CAM) model[5]. Additionally, alliin demon-
strated potent inhibition of vascular endothelial growth
factor induced angiogenesis in the CAM model. The
nitrogen oxide synthesis inhibitor nitro-L-arginine me-
thyl ester (L-NAME) reversed the anti-angiogenesis
efficacy of alliin in the CAM model. These data indi-
cated a synergistic effect of antioxidants on the anti-
angiogenesis and anticancer efficacy of alliin[5].

Aloe vera (Aloe barbadensis) family:
Xanthorrhoeaceae

Aloe-emodin (AE, a hydroxyanthraquinone from
Aloe vera and other plants) identified as a new anti-
angiogenic compound with inhibitory effects in an in vivo
angiogenesis assay and evaluated its effects on specific
key steps of the angiogenic process[6]. Two main tar-
gets of the pharmacological action of AE as an anti-
angiogenic compound seem to be urokinase secretion
and tubule formation of endothelial cells. These data
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showed that AE can behave as an anti-angiogenic com-
pound[6].

Anacardium occidentale Linn. (Cashew) family:
Anacardiaceae

Anacardium occidentale extract was able to sup-
press VEGF-induced angiogenesis in vivo in the chorio
allantoic membrane, rat cornea, and tumor induced an-
giogenesis in the peritoneum of EAT bearing mice[7].
The extract inhibited cell proliferation of different tumor
cells such as EAT, BeWo, and MCF-7 in vitro in a
dose-dependent manner and it reduced the VEGF level
in the ascites of treated mice. A decrease in the
microvessel density count and CD31 antigen staining
of treated mice peritoneum provide further evidence of
its anti-angiogenic activity. The VEGF system of angio-
genesis is the molecular target for the anti-angiogenic
action of AOE [7].

Ardisia pyramidalis (Cavanilles) persoon family:
Myrsinaceae

The angiosuppressive activity of leaf extracts of
Ardisia pyramidalis was determined using the duck in
ovo chorioallantoic membrane (CAM) assay. The
methanol extract was anti-angiogenic as indicated by
the statistically significant lower blood vessel count com-
pared with the negative control and the untreated eggs[8].

Bidens pilosa Linn. (Spenish needle) family:
Compositae

The antiangiogenic effects of plant extracts and
polyacetylenes isolated from Bidens pilosa Linn. was
investigated[9]. Anti-cell proliferation, anti-tube forma-
tion, and cell migration assays were used for the valua-
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 activities against human umbilical vein endot-
helium cells (HUVEC). This was the first report to dem-
onstrate that polyacetylenes possess significant anti-
angiogenic activities[9].

Boerhaavia diffusa (Punarnava) family:
Nyctaginaceae

The extracts of B. diffusa reduced
neovascularization. Acetone extracts showed highest

inhibitory activity in angiogenic response; followed by
benzene and alcohol extracts[10]. It seems to be conse-
quences of interference of extracts in a) signaling of
angiogenic agents from epithelial cells or b) cellular
apoptosis, which in its absence results in normal CAM
angiogenesis. These observations showed anti-angio-
genic ethnomedical properties of this plant[10].

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

A methanol extract of the stem barks of Bombax
ceiba was found to exhibit a significant anti-angiogenic
activity on in vitro tube formation of human umbilical
venous endothelial cells (HUVEC). Bioactivity-guided
fractionation and isolation carried out on this extract
afforded lupeol as an active principle. Lupeol showed
a marked inhibitory activity on HUVEC tube formation
while it did not affect the growth of tumor cell lines such
as SK-MEL-2, A549, and B16-F10 melanoma[11].

Camellia sinensis (Green tea catechin) family:
Theaceae

Epigallocatechin gallate (EGCG) from green tea
has powerful anti-angiogenic properties[12]. Angiogenic
factors in lesions and abdominal muscle were detected.
EGCG, endometriotic lesions were smaller than con-
trol and glandular epithelium was smaller and eccen-
trically distributed. Angiogenesis in lesions from the
implant and adjacent tissues was under-developed,
and microvessel size and density were lower than con-
trol. EGCG significantly inhibited the development of
experimental endometriosis through anti-angiogenic
effects[12].

Clerodendrum serratum (spreng.) (Timba task)
family: Verbenaceae

The methanolic extract of C. serratum (ME-CS)
showed the most potent anti-angiogenic activity[13]. In
another hand, qualitative study proved that ME-CS
contains polyphenolics (hydrolysable tannins and fla-
vonoids), terpenoids, saponins and may not contain any
alkaloids. Therefore, while polyphenolics are the pre-
dominant compounds found in ME-CS, it is highly prob-
able that they may play an important role in anti-angio-
genic activity. Polyphenolics are responsible for anti-
angiogenic effect of plants as herbal therapy such as C.
serratum leaves[13].
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Coffea arabica (Coffee) family: Rubiaceae

The effects of kahweol, an antioxidant diterpene
contained in unfiltered coffee, on angiogenesis mol-
ecules. Kahweol showed an anti-angiogenic potential
with inhibitory effects in two in vivo and one ex vivo
angiogenesis models, with effects on specific steps of
the angiogenic process: endothelial cell proliferation, mi-
gration, invasion and tube formation on Matrigel.
Kahweol behaves as an anti-angiogenic compound with
potential use in antitumoral therapies[14].

Gardenia jasminoides (Gardenia) family:
Rubiaceae

The EtOH extract of gardenia (Gardenia
jasminoides Ellis) fruits was found 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 active anti-angiogenic compound, which was deter-
mined to be an iridoid glucoside, geniposide, by spec-
tral analyses. Geniposide showed anti-angiogenic ac-
tivity in a dose-dependent manner[15].

Glycyrrhiza glabra (Licorice) family: Fabaceae

The effect of isoliquiritigenin (ISL) on angiogen-
esis development was investigated using ex ovo chick
chorioallantoic membrane model[16]. Its effect on
pathological angiogenesis was examined. Ex ovo chick
chorioallantoic membrane assay showed that ISL
dose-dependently suppressed VEGF-induced vessel
growth. In vivo experiments illustrated that intravitreal
ISL reduced vessel leakage. ISL was found to dose-
dependently suppress VEGF and induce pigment epi-
thelium derived factor expression in cultured endot-
helial cells. Using various experimental models of ocu-
lar neovascularisation, the authors[16] have demon-
strated that ISL from licorice extract has an anti-an-
giogenic effect. The authors� findings suggest that ISL
may be a potential anti-angiogenic molecule in the
development of therapy for neovascularisation dis-
eases[16].

Parkia speciosa (Bitter bean) family: Fabaceae

The anti-angiogenic effect of eight extracts from P.
speciosa empty pods was investigated[17]. In rat aortic
rings, P. speciosa extracts significantly inhibited the

microvessel outgrowth from aortic tissue explants by
more than 50%. The anti-angiogenic activity was fur-
ther confirmed by tube formation on matrigel matrix in-
volving human endothelial cells[17].

Salvia officinalis (Sage) family: Lamiaceae

The anti-angiogenic activity of Salvia officinalis
extract was investigated[18]. S. officinalis aerial parts
were extracted with ethanol and its successive hexane,
ethyl acetate, n-butanol and aqueous fractions were
evaluated for their anti-angiogenic activities using hu-
man umbilical vein endothelial cells (HUVEC) capillary
tube formation and rat aorta models in a three-dimen-
sional collagen matrix. The ethanol extract of S.
officinalis (ESO) potently inhibited capillary tube for-
mation in HUVEC and rat aorta models of angiogen-
esis, and its hexane fraction (HSO) exerted the highest
inhibitory effect. These findings[18] indicated some new
pharmacological activities of S. officinalis such as anti-
angiogenic in vitro and ex vivo. Therefore, S. officinalis
could be a candidate as a useful herb with therapeutic
or preventive activity against angiogenesis related dis-
orders[18].

Silybum marianum (Milk thistle) family:
Asteraceae

The anti-angiogenic effect of silymarin (SM) and
its major pure component silibinin (SB), and also tha-
lidomide (TH) was evaluated[19]. All 3 drugs showed
concentration dependent inhibition of migration and
differentiation assay. In an analysis of vascular endot-
helial growth factor secreted by LoVo cells, SM/SB/
TH decreased. SM/SB has a strong anti-angiogen-
esis effect on the colon cancer cell line, and this might
provide an alternative treatment option for anticancer
treatment[19].

Tillandsia recurvata L. (Jamaica ball moss) fam-
ily: Bromeliaceae

The anti-angiogenic properties of a chloroform ex-
tract from the Jamaican ball moss was investigated us-
ing a modified version of the ex vivo aortic ring sprout-
ing assay[20]. Angiogenesis was reduced in the pres-
ence of the chloroform crude extract when compared
to the control. The results showed the promising anti-
cancer properties of the Jamaican ball moss and may
prove useful in anti-cancer agents� drug discovery[20].
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Withania somnifera (Ashwagandha) family: Solan-
aceae

An anti-angiogenic potential of Withania somnifera
was investigated by a chick chorio-allantoic membrane
(CAM) wherein a significant inhibition of vascular en-
dothelium growth factor (VEGF), induced
neovascularization was recorded[21]. The effect was
confirmed in vivo by mouse sponge implantation
method. These findings[21] suggest that the roots of
Withania somnifera possess anti-angiogenic activity,
which may be a critical mediator for its anti-cancer ac-
tion[21].

This review acts as a ready reference for anti-an-
giogenic properties of some plants to the scientific com-
munity, in specific to researchers and students looking
for sources of knowledge of medicinal plants and leads
for new bioactive compounds. It is to be kept in mind
that the reported property may be shown by either the
whole plant, or a part of the plant, or a particular ex-
tract, or isolated compounds. To know further about a
biological action of a plant, it is advised to refer the
individual research article. We hope the article will be
of immense use to the researchers and students, and
result in increased interest in these medicinal plants.
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