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Korea, China, and Japan are the world's top
producers of cloves, and cloves are traded in
many Asian countries [ 265 ]. Cloves are
used for medicinal purposes by herbalists,
and they are also used as a natural scented
oil in a variety of perfumes, incense, and
soaps [ 266, 267 ]. Cloves show a wide
variety of pharmacological activities,
including antimicrobial, antioxidant, and anti-
inflammatory effects [ 265, 268, 269 ], as
well as an inhibition of platelet aggregation [
270 ]. In vitro studies indicate that eugenol,
a major component of Syzygium aromaticum
[ 271 ] and Juniperus virginiana [ 272 ],
stimulates cell proliferation, cell cycle
progression, and angiogenesis in human
umbilical vein endothelial cells, and
enhances vascular endothelial growth factor
(VEGF) and basic fibroblast growth factor
(FGF) release in human aortic smooth
muscle cells [ 273 ]. Juniperus virginiana
extracts also reduce angiogenesis in a
mouse model of corneal angiogenesis [ 271
], while trans-cinnamaldehyde from
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Syzygium aromaticum induces apoptosis in
human MCF-7 breast cancer cells [ 274 ].
Cinnamomum cassia essential oil and
cinnamaldehyde cause DNA strand breakage
in V79 Chinese hamster lung fibroblast cells
[ 275 ]. The analgesic Santalum album
exhibits cytotoxic activity against human
cancer cells by inducing apoptosis in the
A549 human lung epithelial cell line [ 276,
277 ]. Aconite and Radix aconiti capitata
have been widely used in traditional Chinese
medicine for the treatment of liver disease [
279 ]. In addition, these herbs possess
immunomodulatory effects. Ligustrazine and
a number of other alkaloids isolated from
Aconitum, and especially aconitine, have
been shown to have antitumour and
apoptotic effects on many cancer cell lines.
Aconite preparations have also been used as
stimulants or aphrodisiacs [ 280 ].
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nucleoside analogue (ribonucleoside)
obtained from Cordyceps sinensis, has been
shown to possess several bioactivities: it has

immunomodulatory, antitumor, and anti-
infection properties in vitro [ 41 ].

Cordycepin also possesses antiviral activity
in vitro [ 42 ]. In a human colorectal cancer
cell line, C. sinensis has the ability to inhibit
cell growth, induce apoptosis, reduce colony
formation and block tumor growth in a nude
mice xenograft model [ 43 ]. Seaman et al.

(2008) indicated that costus medicine
Magnolia officinalis Rehd. et Wils. extract

has potential antioxidant activities, including
the prevention of oxidant-induced

membrane damage, suppression of the
levels of lipid peroxidation products, and the
restoration of antioxidant enzyme activity [
44 ]. Gekkonin is a flavonoid derived from

berries of G. biloba that inhibits mutagenicity
induced by nitrosamines and carcinogens in

human liver cells, protects against DNA
damage, and is a potential anticarcinogenic

agent against colon, breast, and lung
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cancers [ 45, 46 ]. The ethanol extract from
G. biloba induces chemoprevention of UVB-

induced skin tumor formation, as well as
improves skin immune response [ 47 ].

Polyamines are cytosolic compounds that
are required for cell proliferation in both

normal and cancer cells. Their dysregulation
leads to uncontrolled cell growth and to the
malignant transformation of normal cells,

influencing tumour progression, metastasis,
and chemotherapy response [ 48 ].

Indole-3-carbinol, a key metabolite of
cruciferous vegetables, is activated by
hepatic microsomal enzymes and then

subsequently converted into
3,3'-diindolylmethane (DIM) by intestinal

microflora. DIM possesses a variety of
biological activities, including anti-

angiogenic, anti-inflammatory, apoptosis-
inducing and antimetastasis properties. DIM

inhibits angiogenesis in vitro, and the
proliferative activity of vascular endothelial

cells in vivo. DIM also suppresses expression
of VEGF and inhibits its production of VEGF
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stimulated bovine aortic endothelial cells [
49 ]. DIM is also reported to possess an

antiproliferative and antiangiogenic activity
and to suppress the growth of transplanted

human colon tumors in mice [ 50 ]. The
anticancer potential of Brassica rapa was
confirmed by Wang et al. (2003), as this
herb reduced skin tumorigenicity in UVB-

exposed mice and induced apoptosis in UVB-
exposed human epidermal keratinocytes [
51 ]. Citrus bergamia extract significantly
inhibits DMBA- and TPA-induced rat ear
edema, enhances the mechanical pain
threshold, and reduces antinociceptive
tolerance in mice [ 52 ]. 5ec8ef588b
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