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Abstract

Introduction: Angiogenesis, the process of new blood vessel formation from pre-existing vessels, has important
physiological roles in embryonic development, female reproduction cycle, and wound healing. It is also crucial for
pathological processes in several diseases especially tumor growth and metastasis. Thereby, inhibition of angiogenesis
as an addition to the conventional therapies such as chemotherapy and radiotherapy has attracted the attention of
scientists.

Results: Different studies have shown that botanical derivatives specifically antagonize new vessel formation in
tumors without significant toxicity to normal tissues and without major adverse reactions. Furthermore, many studies
have revealed that the active ingredients of these natural products inhibit tumor cell proliferation through interference
with other physiological pathways such as intracellular signaling pathways. A number of studies have also
demonstrated that many traditional foods especially plant derived foods have preventive potential against around one
third of cancers. Therefore, plant rich diet can inhibit the progression of many chronic diseases such as malignant solid

tumors which are related to angiogenesis.
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Plants species

Compound Mechanism

Antiangiogenic compounds

Glycine max (soybean) Genistein Suppresses VEGF and FGF-2 expression, ..
inhibits receptor tyrosine kinase, inhibits ac-
-tivation of NF-kB and Akt signalling path-
-ways

Camellia sinensis (green tea) EGCG Abrogates VEGF signalling by interfering
with formation of VEGF receptor2complex

Vitis spp. (grape) Resveratrol Disrupts Src-dependent VE cadherin tyrosi-.
-ne phosphorylation

Taxus brevifolia (Pacific yew tree) Taxol Disrupts microtubule cytoskeleton inhibits
VEGEF production, inhibits HIF-1a protein

Vinca rosea (periwinkle) Vincristine Disrupts microtubule cytoskeleton; inhibits
VEGEF production

Camptotheca acuminate Camptothecin Blocks topoisomerase I, inhibits EC prolife-
-ration and tube formation, decreases HIF 1o,
and VEGF expression

Combretum caffrum Combretastatin Inhibits tubulin assembly

(African bush willow tree)

Glycyrrhiza uralensis (liquorice) Isoliquiritin Inhibits tube formation

P. ginseng Ginsenosides Rb1, Inhibit VEGF production by tumor cells
Rb2 and Rg3
S. miltiorrhiza (danshen) TIIA G1-GO arrest of ECs Apoptosis of ECs
Cryptotanshinone Apoptosis of ECs
Sinomenium acutum Sinomenine G1-GO arrest of ECs
Tripterygium wilfordii Hook.f Triptolide Inhibits VEGFexpression and secretion from
ECs, inhibits COX-1, COX2 and 5-lipoxyge-
-enase,decreases transcription of the gene en.
.coding inducible nitric oxides synthase
Cordyceps militaris Unknown Inhibits FGF-2 expression in EC and MMP-
expression in tumor cells
Ganoderma lucidum Polysaccharide Causes EC apoptosis by reducing Bcl-2 exp-
peptide -ression and increasing Bax expression, dec-

-reases VEGF secretion from tumor cells
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Ginger

Aloe vera

Epigallocatechin-3 gallate/green tea
Resveratrol

Liquorice

Garlic

Chinese skullcap

Bilberry

Grape seed extract proanthocyanidins
Panax ginseng

Milk thistle

Antioxidants present in plants
(vitamins A, C, E, Se, Zn: carotenoids, flavonoids)
Boswellia

Bromelain

Curcumin
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Artemisia annua (Chinese wormwood)
-ed terpenes and flavonoids

Contains 95% artemisinin, and other relat-.

Vsicum album (European mistletoe)

Contains mistletoe lectin III (ML3A)

Curcuma longa (turmeric)

Contains 95% curcumin

Camellia sinensis (green tea)
-chin

Contains 95 % phenols; 50% epigallocate-...

Vitis vinifera (grape seed extract)

Contains 95% proanthocyanidins

Angelica sinensis (dong quai)

Contains 4-hydroxyderricin

Taxus brevifolia (pacific yew )

Contains Taxol

Scutellaria baicalensis (Chinese skullcap)

Contains 95% baicalin and flavonoids

Polygonum cuspidatum (Japanese knotweed)

Contains 20% resveratrol

Silybum marianum (milk thistle)

Contains 80% silymarin (silybin)

Magnolia seed cones

Contains 90% honokiol
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Catharanthus roseus Leaf 27 30
Coptis chinensis Rhizome 25 37
Scrophularia ningpoensis Root 20 34
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Polygonum cuspidatum Whole plant - 28
Taxus chinensis Bark - 26

CAM: chick embryo chorioallantoic membrane assay; BAEC: bovine aortic endothelial cell culture assay.
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