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Abstract

Cancer is highly prevalent in the world and affects millions of people. Lung,
prostate, colorectal, and breast cancers are the most commonly identified among
cancer subjects and account for more than half of all cancer deaths. Surgery,
chemotherapy, radiotherapy, and hormonal therapy are the typical treatments for
cancer; however, the side effects of these treatments can be excessive and vary
widely according to subject’s health issues. At present, traditional herbal therapy
can be used in conjunction with conventional treatments. The use of anticancer
plants in medicine is becoming increasingly relevant, as they can reduce the side
effects of medical treatments and improve patients’ quality of life. Various tradi-
tional medical practices, including Chinese medicine, Ayurveda, Kampo, Unani,
and Korean medicine, use herbs as major ingredients of their practice, and the
effectiveness of these traditional medicines has been acknowledged after modern
scientific testing in many cases. The records of traditional anticancer plants used
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among various tribe, races, and nationalities are abundant. For instance, Liquorice
root (Glycyrrhiza glabra) and snake-needle grass (Oldenlandia diffusa) served
with hot water can help patients suffering from lung cancer. Likewise, Astragalus
membranaceus, Podophyllum hexandrum, Podophyllum petaton, and Arctium
lappa are commonly used all around the world to treat breast cancer. Colorectal
cancer is treated with ashwagandha (Withania somnifera), garlic (Allium sati-
vum), and ginger (Zingiber officinale). Therefore, there is an urgent need to doc-
ument these potential ethnomedicinal plants in terms of anticancer drug discovery
research. The scientific justification for these plants having a recuperative func-
tion in cancer must also be established. The main objective of this chapter is to
provide an overview on anticancer plants used in traditional medicine to treat
lung cancer, breast cancer, colorectal cancer, and prostate cancer.
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16.1 Introduction

Cancer is one of the leading causes of morbidity and mortality worldwide, respon-
sible for 8.8 million deaths in 2015 (WHO 2017). The most common causes of
cancer death are lung cancer (1.69 million deaths), colorectal cancer (774,000
deaths), and breast cancer (571,000 deaths). Globally, nearly one in six deaths is
due to some form of cancer, and while there were approximately 14 million new
cases in 2012, the number of new cases is expected to rise by about 70% over the
next 20 years (Ferlay et al. 2014). There are many types of cancer treatments avail-
able, such as surgery, radiation therapy, chemotherapy, immunotherapy, hormone
therapy, and stem cell transplants. The primary goal of treatment is to remove or
reduce the cancer or to considerably prolong life. However, persistent feelings of
physical, emotional, or mental tiredness or exhaustion are common side effects of
cancer treatments.

Traditional medicine has been practised over generations within various societ-
ies since well before the era of modern medicine; it is based on theories, beliefs, and
indigenous experience and strives to maintain health and to treat illness (Swamy
etal. 2011; Kumara et al. 2012; Akhtar et al. 2014a, b; Gezahegn et al. 2015; Swamy
et al. 2016). Ayurveda, Siddha medicine, Yunani medicine, ancient Iranian medi-
cine, Islamic medicine, traditional Chinese medicine, traditional Korean medicine,
African Yoruba medicine, and traditional African medicine are some of the tradi-
tional methods followed to treat cancer. The core discipline or similarity among
traditional medicine practices is herbalism, the use of plants and plant extracts for
medicinal purposes (Swamy et al. 2017; Mohanty et al. 2017). This type of therapy
is also widely adopted alongside conventional cancer treatments (Swamy and
Sinniah 2015; Aung et al. 2017).

Currently, majority of the drugs available for the treatment of cancer are mainly
derived from natural resources. Many of the approved anticancer drugs by The Food
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and Drug Administration (FDA), USA, are either pure phytocompounds or their
derivatives (Giddings and Newman 2013). A growing interest among researchers
towards decoding prospective natural compounds from plants is mainly due to their
lesser side effects and more specific to target sites with numerous mechanisms of
action on cancer cells (Mishra and Tiwari 2011; Gali-Muhtasib et al. 2015; Aung
et al. 2017). Considering the above facts, this chapter is aimed to update the infor-
mation on the use of traditional medicinal plants and their curative properties against
major cancer types such as lung, prostate, colorectal, and breast cancers.

16.2 Maedicinal Plants as a Source of Anticancer Compounds

Medicinal plants have attracted global attention in recent years for their hidden ther-
apeutic potentials (Swamy et al. 2017). Many plants have been investigated, and the
parts to be used, along with processing and dosage instructions, have been richly
recorded in the traditional medicine handbooks of many developing countries. The
Compendium of Materia Medica is considered as the most complete and comprehen-
sive medical book ever written in traditional Chinese medicine. It lists all types of the
plants and the other items that were believed to have medicinal properties. Ayurvedic
medicine and Unani are good examples of the oldest medical systems from ancient
India, and those encouraged health promotion by means of herbal compounds and
special diets. The African Yoruba and Islamic medical formulary described many
preparations drawn from plants and other mineral sources. However, despite the rich
ethnomedicinal knowledge that lies behind the traditional uses of these herbs, cur-
rent scientific evidence to validate these medicinal claims remains scant (Swamy and
Sinniah 2016; Mohanty et al. 2017). Continuing the quest for plant-based natural
products is critical, however, and some medicinal plants have already been studied
for their anticarcinogenic and antimicrobial activities. Several medicinal values
imparted by plants are correlated to the occurrence of numerous bioactive com-
pounds such as alkaloids, polyphenols, flavones, flavonoids, terpenoids, and many
more (Arumugam et al. 2016; Swamy et al. 2017). Likewise, plants exhibiting anti-
cancer and anticarcinogenic properties are reported to contain certain phytochemi-
cals that have an inhibitory effect on human cells, including cancer cells; the most
useful are, however, not toxic to humans. Multiple researchers have identified that
most plants that have demonstrated anticancer properties are herbs that contain natu-
rally occurring antioxidants such as polyphenols and brassinosteroids (Greenwell
and Rahman 2015; Swamy et al. 2016; Mohanty et al. 2017; Aung et al. 2017). In the
following section, these antioxidative compounds occurring in different plant spe-
cies and their therapeutical potential against major cancer types are updated.

16.2.1 Plant Polyphenols

These are important components with chemopreventive and therapeutic properties
that work against cancer. Polyphenol compounds include flavonoids, tannins, cur-
cumin, stilbene resveratrol, and gallocatechins; these are all considered to be
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anticancer compounds, inducing apoptosis in various cancer cell lines (Greenwell
and Rahman 2015). Some of the major polyphenols and their anticancer activity
against major cancers are discussed below.

16.2.1.1 Flavonoids

Flavonoids are secondary metabolites or plant pigments used for flower coloration
and can thus be found ubiquitously in plants. Various plants that have been investi-
gated for their anticancer properties, such as the fern species and plants used in
traditional Chinese medicine, including litchi leaf (Litchi chinensis) and garlic
(Allium chinense), are rich in flavonoid compounds. Litchi pericarp extracts demon-
strated anticancer activity on breast cancer and hepatocellular carcinomas
(Greenwell and Rahman 2015), while garlic contains quercetin and isorhamnetin,
types of flavonoid that can control colon cancer cells and breast cancers (Lee et al.
2012; Del Follo-Martinez et al. 2013; Hu et al. 2015; Zeng et al. 2017). Parsley
(Petroselinum crispum, P. sativum) seed extract kills breast cancer cells (Farshori
etal. 2013), while black tea (Camellia sinensis) has been reported to contain theafla-
vin, thearubigins, and catechins that inhibit free radical generation (Balentine et al.
1997) and thus help to prevent chronic diseases such as cancer and cardiovascular
problem (Luczaj and Skrzydlewska 2005). Flavonoids are known to be physiologi-
cally active agents in plants and are thus becoming of high interest scientifically for
their health benefits. Flavonoids manifest cytotoxicity on cancer cells and offer high
free radical scavenging activity through intrinsic and extrinsic signalling pathways.
They also inhibit and alter regulation of proteins and other agents that may contrib-
ute to the survival of cancer cells (Valko et al. 2006).

16.2.1.2 Tannins

Tannins, an astringent organic compound, are toxic to many microorganisms due to
inhibition of oxidative phosphorylation (Scalbert 1991). It is responsible for the
puckering feeling in the human mouth following the consumption of unripe fruits or
tea (Vidal et al. 2004). Pomegranates (Punica granatum) have been widely studied
for their potent antioxidants, which include ellegitannin, elegiac acid, and punicala-
gin, which are commonly known for their anti-proliferative and apoptotic effects on
colon cancer cell lines (Seeram et al. 2005). Herbs such as cloves (Syzygium aro-
maticum) can also play important role in preventing and treating some cancers.
Cervical, breast, prostate, and oesophageal cancer cells were killed within 24 h after
the application of clove oil (Dwivedi et al. 2011). It was also found effective in treat-
ing lung cancer by means of in situ cell proliferation (Banerjee et al. 2006). Tarragon
(Artemisia dracunculus) extract is indicated as cytotoxic to breast cancer though
regulation of certain proteins that induce apoptosis (Obolskiy et al. 2011). Tarragon
also contains potent compounds such as sakuranetin and 6-methoxycapilliarisin that
appear to have anticancer effects on oesophageal cancer by inducing DNA damage
in the cancerous cells (Hong and Ying 2015). Cumin (Cuminum cyminum) has been
used since ancient times, and some studies have shown it to have a cytotoxic effect
to colorectal cancer cell lines (Prakash and Gupta 2014; Al-Snafi 2016). Thyme
(Thymus vulgaris) essential oil has been claimed to demonstrate cytotoxic activity
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on head and neck squamous cell carcinomas by interrupting reproduction at the tran-
scriptional level of cancer cells, with effects such as interfering in N-glycan biosyn-
thesis and extracellular signal-regulated kinase 5 signalling (Sertel et al. 2011).
Cinnamon (Cinnamomum sp.) is most commonly known as culinary spice, yet it is
also used for its medicinal properties in treating gastrointestinal sickness. Cinnamon
bark extract was evaluated for anticancer ability, and it was found to induce apopto-
sis in HepG2 cells (liver cancer cells) after 24 h at certain dosages (Varalakshmi
et al. 2014). An extract of cinnamon, 2’-hydroxycinnamaldehyde, shows several
antitumour effects on oral cancer cell lines; this is demonstrated by anti-proliferative
activity of apoptotic cells and inhibition of tumour mass growth (Kim et al. 2010).

16.2.1.3 Curcumin

This compound is a yellow pigment produced by plants, mostly by those in the
ginger family (Zingiberaceae). Curcumin has enormous potential in terms of cancer
prevention and treatment, and numerous studies and reviews described it as a potent
antioxidant and anti-inflammatory agent (Aggarwal et al. 2003; Agrawal and Mishra
2010). It inhibits biochemical activity, restraining overexpression of some signal-
ling pathways and regulating the expression of tumour suppression genes (Cretu
etal. 2012). Temu kunci, or galangal (Boesenbergia pandurata), is a thizome gener-
ally used in cooking that can also be prepared to treat diarrhoea and mouth ulcers.
It has been proven non-toxic to human skin fibroblast cells and offers protective
effects against colon cancer (Kirana et al. 2007). Turmeric (Curcuma longa) and
ginger (Zingiber officinale) are two plants that contain an abundance of curcumin
and which have been investigated for their therapeutic properties. One piece of
research, for example, showed that ethanolic extract of turmeric showed anti-
melanoma activity against malignant melanomas (Danciu et al. 2015).

16.2.1.4 Stilbene Resveratrol

It is present in several dietary materials such as grapes (Vitis vinifera) (Burns et al.
2002). Stilbene compounds such as trans-astringin and trans-piceatannol are also
found in wine, and these show potential in terms of anticancer chemopreventive
activity (Waffo-Téguo et al. 2001). Ban-Zhi-Lian (Bauhinia racemosa) was also
examined and found to have significant anticancer activity on lung cancer, ovarian
cancer, prostate cancer, and breast cancer cell lines, as well as aiding the treatment
of leukaemia. Extracts of this plant contain anthraquinone, saponins, terpenoids,
and alkaloids that show 90-99% cell growth inhibitory activity on various human
cancer cell lines (Mishra et al. 2013). Pirandai (Cissus quadrangularis) has been
used to treat skin diseases; herbal extracts of pirandai showed significant anticancer
activity on skin cancer cell lines, thanks to the release of cytochrome c, which
induces apoptosis (Bhujade et al. 2013). Ethanolic extracts of pirandai, which con-
tain various secondary metabolites such as phenols and tannins, demonstrated anti-
cancer activity on breast cancer (Ruskin et al. 2014). Mugga (Eucalyptus sp.) has
been traditionally used for a variety of medical purposes, including cancer treat-
ment. One piece of research showed that this plant presented weak to moderate
cytotoxicity to non-lymphoma tumour cell lines and potent anticancer activity to
lymphoma tumour cell lines (Bardaweel et al. 2014).
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16.2.1.5 Gallocatechins

Gallocatechins are found in green tea, redcurrants, gooseberries, and marrowfat
peas. The consumption of these suggested reducing the risks of various cancers such
as those of the bladder, prostate, and oesophagus (Greenwell and Rahman 2015).
Tea is one of the most popular beverages in the world, and most of the cultures
whose diets are rich in green tea have proportionately fewer cases of certain cancers
(Sivakumar et al. 2010). Green tea (Camellia sinensis var. assamica) polyphenols,
particularly the gallocatechins, are important antioxidants that offer chemopreven-
tive effects against cancer (Takeo 2015). Another piece of research showed that
consumption of green tea was closely related to a reduction in the risk of deaths due
to cancer (Jankun et al. 1997). Redcurrant (Ribes rubrum) in freeze-dried form
shows preventive functions in terms of many cancer cell lines; this is expressed
through cell cycle arrest and the interruption of gene expressions of cell division
enzymes (Lim 2012). The potent inhibition of cancer cell lines such as stomach,
prostate, intestine, and breast cancer cell lines offers promising anti-proliferative
protection against cancer cell lines (Boivin et al. 2007).

16.2.2 Brassinosteroids

These compounds are potent hormones that arise from naturally occurring com-
pounds found in plants; these play a role in promoting high-growth activity and
enhance resistance and tolerance to disease and stress. They are found at all young
vegetative tissues throughout the plant kingdom (Bajguz and Tretyn 2003). Recently,
these compounds were proven to inhibit cell growths in breast cancer cells without
any side effects to non-tumour cell growth. This was achieved through interactions
with the cell cycle machinery (Steigerova et al. 2010). Another study on the anti-
angiogenic activity of brassinosteroids showed that they can react with human ste-
roid receptors and produce novel combinations of activators and inhibitors to inhibit
anti-genesis by reducing the mobility of tumours to prevent metastasis (Rarova
et al. 2012). A key specification in anticancer treatments is for the agent not to be
cytotoxic to normal cells and be cell specific to cancer cells. Another piece of
research also found that brassinosteroids inhibited both breast and prostate cancer
cell lines by arresting cancer cells in the G1 phase cell cycle and inducing apoptosis
without affecting normal cell growth (Malikova et al. 2008).

16.3 Natural Anticancer Compounds and Pharmaceutical
Industry: Current Status

Natural products have traditionally been important sources of pharmaceuticals.
New technologies to produce synthetic chemistry products by conventional pharma-
ceutical industrial means have met with some drawbacks. The disadvantages of con-
ventional medicine are that sickness often can’t be completely treated, only
temporary control can be offered as a result, and most importantly, patients with
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cancer can’t be cured by taking medication. To treat cancer, surgical treatments,
radiotherapy, and chemotherapy are used. The benefit of these treatments is the
removal of cancer cells; these are systemic treatments and are widely adopted.
However, these treatments often cause traumatic effects, as well as being expensive,
and they may shorten or risk the survival of the cancer patient in some cases. To
date, there is no medical approach to completely cure cancer, and therefore the
pharmaceutical industry has begun to pay attention to natural products to find new
bioactive substances. In terms of cancer treatment, there are many benefits to tradi-
tional medicine. Many people believe that herb consumption is less toxic, with
minimal side effects, although, of course, this depends on the herb being consumed.
Traditional medicine treatments aim to enhance the patient’s immune system and to
inhibit the recurrence or metastasis of cancer cells. However, there is a large degree
of uncertainty around herb-based medication; many new compounds isolated from
natural products have only been tested in regional or local healing practices, and
many are adopted without thorough testing or clinical evidence, with minimal or no
industrial processing; few of these compounds or functional herbs are ever been
registered and marketed (Fabricant and Farnsworth 2001).

Several notable examples of herbs that have been proven to control certain can-
cers effectively have been thoroughly studied, clinically attested, and are now pro-
cessed in the pharmaceutical industry. These are kanglaite, Pacific yew, happy tree,
and triphala. Kanglaite (Coix lacryma-jobi) is commonly known as Job’s tear. Those
have received significant attention in the global health market as the first drug
derived from a traditional Chinese herbal remedy that has been shown to success-
fully control cancer cells and notably improving patient immune function. This herb
was registered as KLT in China, the USA, and Russia. It is prepared in a fat emul-
sion formulation, and it is administered via intravenous injection and intraarterial
perfusion. The injection of this herbal extract has been undertaken on more than
200,000 patients to treat cancer in China. Clinical trials on breast carcinomas, lung
cancer, liver cancer, oesophageal cancer, pancreatic cancer, kidney cancer, gastric
cancer, colorectal cancer, ovary cancer, and prostate cancer show improved thera-
peutic effects and evidence of prolongation of life (Normile 2003; Lu et al. 2008; Li
et al. 2009; Zhu et al. 2009; Shan et al. 2012; Zhan et al. 2012).

A striking example among anticancer herbs is the Pacific yew (Taxus brevifolia).
This plant contains the antitumour agent taxol, which was first isolated in 1971
(Wani and Taylor 1971). The plant is a potentially limited source that was already
becoming scarce when its chemotherapeutic potential was realised. It was approved
for medical use in 1993 (Fischer and Ganellin 2010). Large-scale production and
commercialization have promoted plant extract production using a semi-synthetic
pathway or attempt to use plant extracts from alternative species of Taxus, which
can then be converted into taxol (Witherup et al. 1989). This compound was com-
mercially developed by Bristol-Myer Squibb; taxol is the generic name, and the
brand name for the commercial version is Paclitaxel. The chemotherapy drug pacli-
taxel (taxol) is used in breast, ovarian, and lung cancer treatments (McGuire et al.
1996; Sandler et al. 2006; Miller et al. 2007).



390 K.W. Lee et al.

Happy tree (Camptotheca acuminata) is a tree native to China that is used as a
cancer treatment in traditional Chinese medicine. It was discovered in 1966 as part
of a systematic screening of natural products for anticancer drugs (Wall et al. 1966;
Carte et al. 1990). Camptothecin was isolated from bark and stem of this tree, which
showed remarkable anticancer activity in preliminary clinical trials (Potmesil and
Pinedo 1994). Further clinical research found it to affect human malignancies such
as colorectal and ovarian cancer (Shimada et al. 1993; Slichenmyer et al. 1993;
Takimoto et al. 1998). Camptothecin is now manufactured by many pharmaceutical
companies of India such as Brios Pharma, Altavista Phytochemicals Private Limited,
and Green India Herbs.

Triphala, otherwise known as tree fruits, is an Ayurvedic herbal formula consist-
ing of three plants: Amalaki (Emblica officinalis), Bibhitaki (Terminalia bellirica),
and Haritaki (Terminalia chebula). The active compounds in triphala are gallic acid,
chebulagic acid, and chebulinic acid (Naik et al. 2006; Gupta 2012). It is taken to
promote internal cleansing in all stagnating conditions and to improve digestion; it
is generally consumed as a food supplement rather than taken as a medication to
treat cancer. Triphala is a product of the Himalaya Drug Company, India, and is sold
solely for digestive care. In terms of clinical use, triphala aqueous extract has been
tested for cytotoxic effects on many cancer cell lines, such as breast cancer (Sandhya
et al. 2006); the anticancer activity of triphala appears to be part of a synergistic
effect of the combination of plant extracts; each extract was also tested to see
whether it induced apoptosis, had antimutagenic effects, or activated cell death pro-
gramme on cancerous cells (Wongnoppavich et al. 2009). There is a great deal of
research evidence to show that triphala can treat cancer in vitro; however, more
clinical research is required before triphala can be considered as a treatment for
cancers.

16.4 Traditional Medicinal Plants in the Treatment of Major
Cancer Types

16.4.1 Lung Cancer

16.4.1.1 Astragalus (Astragalus membranaceus)

This is one of the most widely used herbs in traditional Chinese medicine; it is
known in Mandarin as Huanggqi. It is a general immune booster and thus helps to
reduce the immune suppressing effects of chemotherapy, as well as enhance the
effects of cisplatin and carboplatin during chemotherapy (Guo et al. 2012). Research
has found astragalus to increase effectiveness of platinum-based chemotherapy on
cancer patients with compromised immune systems as a result of said chemother-
apy (McCulloch et al. 2006). The Chinese Materia Medica recommendations for
astragalus doses are 9 to 15 g/day (used in combination with other herbs), and the
prescription may vary according to the severity of the illness. Patients taking astrag-
alus supplements experienced enhanced recovery times and improved survival rates
due to the reduction in chemotherapy toxicity; this is therefore a promising
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adjunctive treatment for cancer. This herb is revered for its ability to boost the
immune system by promoting white blood cell count and by encouraging prolifera-
tion of antibodies to strengthen antiviral immunity (London 2010).

16.4.1.2 Adenophora (Radix adenophorae)

This is a Chinese herb “nan sha shen”, also known as American silver to proot,
which is used to nourish the yin. It is commonly used for the lungs, to clear up lung
heat, dissolve phlegm, and relieve coughs (You Li 2010). According to traditional
Chinese medicine, Adenophora is sweet, slightly bitter, and cold, and its main func-
tions are to treat coughs, bronchitis, and pulmonary infections (Sahashi 2005). It is
often used in herbal cough remedies for children (Liu 2009). Adenophora is consid-
ered safe and can be found in almost all herbal shops. The American herbal products
association has given it a class 1 rating, means it can safely be consumed when used
appropriately (Gardner and McGuffin 2013).

16.4.1.3 Liquorice Root (Radix glycyrrhizae)

It is known in Mandarin as “gancao”. In Chinese medicine, it is commonly com-
bined with other herbs in a single prescription to tone the lungs and spleen and to
relieve coughs and shortness of breath (Wang et al. 2013). It can mitigate the effects
of various foods, herbs, drugs, and chemical poisonings (Fiore et al. 2005). In
decoction for lung relief, it is paired with Folium Mori “Sang ye” and other herbs,
to moisturise the lungs (McNamara and Song 1995). It is clinically proven to accel-
erate mucus secretion and sooth lung inflammation (Aly et al. 2005). From a
research perspective, a substance extracted from liquorice root, licochalcone A, has
been shown to have antitumor activity in lung cancer (Shibata et al. 1991; Asl and
Hosseinzadeh 2008).

16.4.1.4 Poria (Wolfiporia extensa)

This is known in Mandarin as “fu ling”. It is actually a fungus whose filaments are
stored and used as medicine. It has been used medicinally in China for long-term
health care by consuming it on daily basis (McNamara and Song 1995). Traditional
Chinese medicine believes this herb is sweet and tasteless in flavour and neutral in
terms of properties. One of its main uses is to relieve choking coughs caused by
phlegm (Wu and Fischer 1997). It has also been used in various herbal combinations
to treat diarrhoea, kidney inflammation, and gastrointestinal tract bleeding (Huang
1998). Poria extract contains triterpene and polysaccharide fractions that have dem-
onstrated anticancer action through the mechanism of down regulation of nuclear
factor-kappa B activity and its signalling pathway, as well as having anti-angiogenesis
properties and inducing apoptosis (Poucheret et al. 2006; De Silva et al. 2012). The
cytotoxicity of poria in formulations against lung cancers has been proven efficient
(Leem 2015).

16.4.1.5 Snake-Needle Grass (Oldenlandia diffusa)
This is known as “bai hua she she cao”. This herb has demonstrated as anticancer
and chemopreventative effects in both laboratory and animal studies (Wong et al.
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1996; Song et al. 2004). The herb reduces lung metastasis when orally administered
(Gupta et al. 2004). Studies reported anti-inflammatory effects through the reduced
production of tumour necrosis factor alpha, interleukin-6, and prostaglandin-2, all
of which are commonly over expressed in mesothelioma cancers (Yoshida et al.
1997; Gupta et al. 2004). Although several lab and animal studies have shown this
herb to have anticancer effects, clinical investigation in humans has failed to pro-
duce similar evidence.

16.4.1.6 Asparagus Root (Asparagus officinalis)

Wild asparagus root is known as “tian men dong” in traditional Chinese medicine. It
is used to relieve asthma, suppress coughing, and promote expectoration (Huang
1998). It is held to be sweet and bitter in flavour and cold in nature, nourishing the
lungs and moistening dryness (McNamara and Song 1995). Though studies con-
ducted on asparagus root to examine its biological effects have only been conducted
on animals, the evidence so far shows anticancer activity against leukaemia and lung
cancer by means of the inhibition of tumour necrosis factor alpha (Huang et al. 2008).

16.4.1.7 Jin Fu Kang

It is a blend of 12 herbal extracts formulated against lung cancer by researchers at
the Shanghai University of Traditional Chinese Medicine, China. It has been shown
that lung cancer patients who receive a combination of jin fu kang and chemother-
apy survive at higher rates. It is also commonly used to improve blood circulation
and alleviate pain (Liu et al. 2000). It contains Pueraria root, notopterygium, frank-
incense, myrrh, earthworm, salvia root, ligusticum root, white peony root, and
wingless cockroach. The administration method involves 5-gram sachets, dissolved
in lukewarm boiled water, and taken orally after a meal, one to two sachets each
time, twice a day (McNamara and Song 1995). However, this medication is not suit-
able for pregnant women or patients with gastric ulcers or hypertension (Yang et al.
2009). It was developed at the Shanghai University of Traditional Chinese Medicine
specifically for the treatment of lung cancer. The formula has been clinically tested
for decades and was approved by the Chinese Drug Administration in 1999. Lung
cancer patients undergoing chemotherapy who also take jin fu kang show increased
survival rates when compared to those undertaking chemotherapy treatment alone
(Liu and Sun 2007).

16.4.1.8 Yang Zheng Xiao Ji

It is a formulation of 14 herbs used to treat cancer in the traditional Chinese medi-
cine. It contains extracts of Radix astragali, Fructus ligus, Fructus ligustrilucidi,
Radix ginseng, Ganoderma lucidum, Rhizome curcuma, Rhizoma atractylodes, and
Hedyotis diffusa. 1t is also used to improve the appetite and immune system. It has
been found to restrain tumours from spreading through inhibiting cell adhesion and
migration, and it has a marked effect on angiogenesis (Jiang et al. 2012). In combi-
nation with chemotherapy, it has been shown to increase survival rates and reduce
side effects (Jiang et al. 2015).
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16.4.2 Breast Cancer

16.4.2.1 Garlic (Allium sativum)

For many centuries, garlic has been used to treat a range of illnesses (Gupta et al.
2004). Garlic oil contains a sulphur-holding substance known as ajoene oil or alli-
cin. This oil has been found to control cancer cell production. The anticancer activ-
ity of garlic is thus due to its high levels of organic sulphides and polysulphides. The
mechanism behind the antitumour activity triggered by stimulating the lymphocytes
and macrophages is that they kill cancerous cells and interfere with tumour cells’
metabolism. The administration method involves taking 5-6 cloves of crushed gar-
lic, around 5 g/day (Kapoor 2000). The crushed cloves should sit for at least 15 min
to release the allinase enzyme before consumption (Shareef et al. 2016).

16.4.2.2 Purple Coneflower (Echinacea sp.)

This herb was used by native Americana to cure wounds and infections. It is pro-
cessed into either comminute or powdered substances, to serve as a tea for oral use
or packaged into solid dosage form. Then dry extract is extracted using ethanol and
encapsulated into 170-470 mg capsules. In powder form, it is packed 250 mg/cap-
sule (Gupta et al. 2004). This herb is also sometimes served as a liquid tincture
(Barnes et al. 2005).

16.4.2.3 Burdock (Arctium lappa)

Burdock is a plant that is sometimes used as a food. The root, leaf, and seeds are
also used to make medicine. It has been used to treat variety of ailments, including
diabetes and hair loss, and it is said to kill germs and reduce fever. It is also used for
high blood pressure and sometimes to increase the sex drive. In traditional European
medicine, this herbal preparation can be comminute, powdered, made into a tinc-
ture, and used as a soft extract. A European powdered capsule contains 350 mg/
capsule, and the dose for liquid extracts is 25-50 drops, 1-3 times/day. For tinc-
tures, 50 drops, 1-3 times/day, are recommended. The dry extract dose is 1 g/day
(Gupta et al. 2004). As an Ayurvedic medicine, 40 mg/tablet of powered burdock is
served. Its roots are also used in therapeutic remedies (Poucheret et al. 2006).

16.4.2.4 Green Tea (Camellia sinensis)

The unfermented cut young dried leaves of Camellia sinensis are used to produce
various types of teas. They contain less than 2% by weight of caffeine and are gener-
ally taken by mouth to improve mental alertness and thinking (Zaveri 2006). Herbal
preparations can be either comminuted or powdered. Green tea is rich in flavonoid
compounds and amino acids (Wang et al. 2000), and green tea is well documented
in European herbal medicine as a remedy for sickness. In capsule form, each con-
tains 250—465 mg, and 2 tablets/day are recommended (Gupta et al. 2004). However,
population research suggests that drinking green tea is not linked to a reduced risk
of breast cancer in Asian people, though green tea may have different protective
effects in people depending on their genotypes. However, drinking green tea does
seem to be linked with a reduced risk of breast cancer recurring (Wu et al. 2003;
Zhang et al. 2007).
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16.4.2.5 Ginseng (Panax ginseng)

Ginseng can refer to either white or red ginseng, and herbal preparations vary
according to the type. In European herbal medicine, ginseng is powdered into
300 mg/capsule, with 2-3 capsule/day dosage (Lust 2014). For ginseng in dry
extract, 15 ml of oral liquid is given once daily. Each 15 ml of oral liquid contains
140 mg of dry extract (Kapoor 2000). American ginseng is also listed as an ingredi-
ent in some soft drinks, and its oil and extracts are used in soap and cosmetics
(Gupta et al. 2004). There is a little evidence in terms of clinical research to support
ginseng treating breast cancer (Shin et al. 2000). However, research conducted in
China suggests that patients treated with any form of ginseng maintained better
psychological condition. Thus, it might be more appropriate to say it has benefits in
terms of supporting and minimising damage from the cancer drug tamoxifen in
treatment (Cui et al. 2006).

16.4.2.6 Ashwagandha (Withania somnifera)

This is a common herb in Ayurvedic medicine, and it is known as Indian ginseng.
Traditionally, the berries and leaves are applied externally to tumours or tubercular
swellings. The roots are powdered and mixed in milk and honey to treat burns and
wounds. Extracts of Ashwagandha are taken as a supplement in 300-500 mg/tablets,
3 times/day (Kapoor 2000). Ashwagandha can also be taken as powder served with
milk (Mishra et al. 2000).

16.4.2.7 Mahogany (Dysoxylum binectariferum)

This is used in Ayurvedic medicine for its anti-inflammatory and immune regulatory
properties (Kapoor 2000). Several pieces of research have shown evidence of its
potential in terms of anticancer activity (Cragg and Newman 2005; Jain et al. 2014).
This plant contains the compounds required to act as a substitute for the synthetic
flavopiridol medication used to control breast cancer (Kumara et al. 2012). The juice
of mahogany is thus served as traditional medication to cure cancer (Kapoor 2000).

16.4.2.8 Bearberry (Vaccinium macrocarpon)

The fruits are edible and juiced for medicinal purpose by herbal practitioners.
Bearberry tea is a traditional herbal treatment in northern Europe and Eurasia. It is
served in traditional medicine to cure free radicle damage in the body and to prevent
breast cancer. The most prominent function of bearberry juice is in treating urinary
tract infections and kidney stones (Lust 2014).

16.4.3 Colorectal Cancer

16.4.3.1 Aloe vera (Synonym: Aloe barbadensis)
A. vera is an herbal remedy promoted as treating a variety of illness (Lust 2014).
These two herbal remedies act together as a means to cleanse the colon and elimi-
nate toxins which could accumulate in the digestive tract causing disease; they also
function as an anti-inflammatory agent (Kapoor 2000).
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16.4.3.2 Celandine (Chelidonium majus)

It is a member of poppy plant family. The parts that grow above the ground are used
to make medicine(Lust 2014) and can be comminuted into a tea infusion or taken as
around 1.2-3.6 g in a tincture with 45% ethanol or 2—4 ml of a 1:10 preparation
three times/day (Kapoor 2000). Celandine has been used to treat scurvy and pro-
mote diuretic activity (Gilca et al. 2010; Dumbrava et al. 2008). This herb is also
used to treat asthma (Vavreckova et al. 1996). Celandine extract can be used exter-
nally as eye drops in suitable organic solvents. It is also applied to the skin to treat
bleeding wounds, swollen joints, and warts (Kapoor 2000).

16.4.3.3 Ginger (Zingiber officinale)

It is an Ayurvedic herb and used in many Indian dishes (Kapoor 2000). Inflammation
markers that have been proved in clinical research to act as precursors to colon can-
cer can be reduced significantly by the consumption of ginger powder or ginger roots
(Abdullah et al. 2010). A powerful anti-inflammatory, ginger soothes and heals the
digestive tract (Stoilova et al. 2007). Based on research findings, ginger can decrease
the level of inflammatory markers in the gut tissue; increased inflammation and
chronic inflammation in the gut are highly associated with developing precancerous
lesions or cancerous polyps (Abdullah et al. 2010), and thus ginger has been sug-
gested as one of the best home remedies for the prevention of colon cancer.

16.4.3.4 Turmeric (Curcuma longa)

In Ayurvedic practices, this has been used as attempted treatment for a variety of
internal disorders such as indigestion, throat infection, and the common cold
(Kapoor 2000). Curcumin is the active ingredient in the turmeric, and research has
demonstrated that when colon cancer cells are pre-exposed to curcumin and then
treated with silymarin, the cells undergo a higher rate of cell death (Akram et al.
2010). Some herbalists use turmeric to prevent and treat colon cancer. There is no
absolute administration of turmeric dosage to treat colorectal cancer, but the low
cancer rate in India may be related to turmeric consumption in most people’s diets
(Potter et al. 1993; Mohandas and Desai 1998).

16.4.4 Prostate Cancer

16.4.4.1 Cannabis Oil (Cannabis sativa)

Cannabis is a plant that has been used for medicinal purposes for a many years. It is
commonly known as marijuana, hemp, or cannabis (Lust 2014). Cannabis has many
bioactive compounds; the cannabinoids have been identified as potential powerful
natural cures for prostate cancer (Sarfaraz et al. 2005). Most prostate cancer patients
have an inhibitor of DNA binding 1 (ID-1) gene that is the causal factor for the
aggressive and uncontrolled multiplication of cancer cells (Ouyang et al. 2002).
Scientifically, cannabinoids were found to inhibit the ID-1 gene and reduce the
number of cancer cells. Cannabis is also helpful in reducing cancer-related side
effects (Hermanson and Marnett 2011). However, some crude cannabis oils may be
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hallucinogenic; therefore, the stalks and sterilised seeds of this plant should be used
to produce hempseed oil, which is less hallucinogenic and without cannabinoids.
This hemp oil is used to control inflammation and reduces neurological problems.
The traditional medicine suggests consumption of 60 g or 60 ml/day for up to
90 days (Lust 2014). However, consumption of cannabis or hemp oil can lower the
blood pressure, and it is not advisable to ingest cannabis directly. The oil can also
have a bad taste that lingers in the mouth (Ruixing et al. 2008).

16.4.4.2 Saw Palmetto (Serenoa repens)

This plant’s ripe fruit is used to make medicine. This plant is rich in fatty acids and
phytosterols (Lust 2014). It has been used in traditional medicine to treat benign
prostatic hyperplasia and to decrease the symptoms of an enlarged prostate (Tacklind
et al. 2012). This herb has repeatedly been shown, in multiple studies, to reduce
prostate cancer inflammation and enlargement. It appears to be completely safe to
use, with no side effects. It also works for over 90% patients after 4—-6 weeks
(Champault et al. 1984). Traditional medicine suggests a dose of 320 mg of saw
palmetto, daily for 2 months before prostate surgery to minimise the risk of surgery
and blood loss (Lust 2014).

16.4.4.3 Cayenne Pepper (Capsicum annuum)

It is also known as the cow-horn pepper, guinea spice, red hot chili pepper. Cayenne
is used in cooking, as a powder or in its whole form. Cayenne consumption dilates
blood vessels and speeds the metabolism due to high levels of capsaicin (Lust 2014).
Capsaicin has a profound anti-proliferative effect on human prostate cancer, as well
as inhibiting tumour necrosis factor and inducing apoptosis through regulation of
many gene expressions (Mori et al. 2006). Capsaicin was found to increase the lev-
els of certain proteins involved in apoptosis and also reduced the number of prostate-
specific antigens (Scher et al. 1999). Other benefits include helping to prevent
ulcers, opening and draining congested nasal passages, and reducing cell damage
that can lead to diabetic complications (Sanchez et al. 2007; Ramos-Torres et al.
2015). Herbalists suggest 400 mg/day, three times/week of capsaicin to treat pros-
tate cancer (Kapoor 2000).

16.4.4.4 Stinging Nettle (Urtica dioica)

This is a plant grows in North America, Europe, and Africa that has been used as an
herbal remedy for thousands of years. The name comes from the stinging sensation
that arises when parts of the body brush against the plant’s hairy stems and leaves
(Lust 2014). Its leaves have been used successfully to reduce symptoms associated
with prostatitis in Europe for over a decade. Prostatitis is a noncancerous condition
that causes the prostate gland to enlarge, making urination difficult (Shoskes 2002).
Nettles can be eaten on their own or as an ingredient in foods; the leaves must be
cooked or steamed to destroy the hairs, which contain a number of irritating chemi-
cals (Lust 2014).
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16.4.4.5 Black Seed (Nigella sativa)

This plant’s seeds have often been used to make medicines to treat headache and
toothache (Lust 2014). It also manifests some potent antitumour and anticancer
properties (Khan et al. 2011; Randhawa and Alghamdi 2011). This plant has been
studied extensively in terms of treating cancer, as many herbalists adopt this natural
treatment for patients with prostate problems (Gilani et al. 2004).

16.4.4.6 Lycopene

This is a naturally occurring chemical that manifests as a red pigment contained in
common foods such as tomatoes, pink grapefruits, guava, and watermelon
(Giovannucci 1999). This is a very strong antioxidant that has been found to prevent
and even reverse the progression of prostate cancer, as well as treating benign pros-
tatic hyperplasia. In a recent study, 30 mg a day of lycopene showed curative results
in prostate cancer. For best results, supplements are recommended alongside eating
and drinking plenty of lycopene-containing food and juices (Jatoi et al. 2007).
Earlier research showed that taking a specific combination of lycopene, selenium,
and saw palmetto by mouth for 8 weeks reduced pain in men with prostate swelling
and pelvic pain more significantly than saw palmetto alone (Feifer et al. 2002).

16.5 Maedicinal Plants: Safety, Toxicity, and Adulteration
Issues

Herbal products have been used as medicines for centuries, and their use has contin-
ued into the current age. In recent years, herbal medicine has once more become
popular, and it is widely adopted in Western culture; this has drawn the attention of
the research community to the potential of the herbs used in Asian and African tra-
ditional medicines also. Using herbal medicines as a primary treatment or as an
adjunct treatment to pharmaceutical remedies is a feasible approach, but the latter
combination may be the preferred choice to benefit from the synergistic effects of
both treatments, which may yield an improved curative effect and minimise the side
effects of conventional treatment (Girard and Vohra 2011).

Although many herb users reported the benevolence of traditional treatments in
terms of preserving good health, treating sickness, and mitigating the side effects of
conventional medication, most herbal remedies have not been extensively investi-
gated in clinical settings (Bateman et al. 1998). Those, caution should be taken
when using herbs for fear of aggravating health conditions; the safety of patients
must be the first priority. Clinical effort should be expended to consider all the
advantages and hazards to a patient in order to achieve best recuperative results.
Herbal medicines may pose harm to patients for several reasons, including allergic
reactions, drug-herb interactions, adulteration of products, and contamination of
substances (Girard and Vohra 2011).
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16.5.1 Allergic Reactions

Some patients may suffer an adverse effect to any medication. This is more com-
monly found in in asthma sufferers, pregnant woman, and children. Allergic reac-
tions to herbal remedies may be due to allergens present in some pollen or other
plant parts. Plants belonging to the genus, Echinacea, can cause stinging of the
tongue or transient burning sensations if eaten uncooked or semi-cooked, and some
patients suffer from pollen-induced asthma on use. Although the benefits of
Echinacea species are well documented in traditional practice, the most common
side effect is an upset stomach (Damato et al. 2007). Other people may be truly
allergic to this herb, developing symptoms such as rashes, worsening of asthma
symptoms, and even anaphylaxis (trouble breathing). Patients are at higher risk of
having a reaction to Echinacea if they are allergic to Asteraceae family plants such
as ragweed, marigolds, and chrysanthemums (Bauer 1998). Aloe vera was reported
to cause abdominal pains and diarrhoea and to be potentially carcinogenic when
taken with other medication such as cardiac glycosides and antiarrhythmic agents
(Blumenthal 2000). Liquorice root (Glycyrrhiza glabra) may cause hypokalaemia,
hypertension and arrhythmias, and oedema in some patients (Mumoli and Cei 2008).
Saw palmetto can cause gastrointestinal upsets, diarrhoea, gynecomastia, and par-
oxysmal atrial fibrillation (Ernst 2002). Burdock may cause allergic reactions in
people sensitive to certain flowers and herbs, again including chrysanthemums,
marigolds, and daisies, causing rashes on the skin. It can slow down blood clotting
and may increase the risk of bleeding in people with bleeding disorders, as well as
increasing the risk of bleeding during and after surgery. Taking burdock might lower
sugar levels, which is potentially dangerous in diabetes patients who are already
under medication to lower blood sugar levels (Chan et al. 2011).

Large doses of ashwagandha can upset the stomach, causing diarrhoea and vom-
iting. It can also cause more serious side effects in some people, such as abnormal
heart rhythms, breathing problems, and sedation. Unprocessed celandine can cause
mucous membrane and skin irritation. Direct consumption may cause severe irrita-
tion of the stomach and intestines, and liver damage and acute hepatitis have been
reported (Benninger et al. 1999; Gilca et al. 2010). Side effects of taking cannabis
oil include memory loss and random thoughts. It causes an increased heart rate and
imbalances in the body (Hall and Degenhardt 2009; Volkow et al. 2014). Stinging
nettle (Urtica dioica) leaf may cause burning and itching or even a rash on sensitive
skin. It may also cause low blood pressure, fluctuation of blood sugar levels, and
digestive discomfort (Setty and Sigal 2005). Some patients reported that it also
encourages bleeding and can cause uterine contractions. It is thus risky to take sting-
ing nettle if pregnant or breast feeding (Westfall 2001). It may also interact with
some other medications and is not recommended for patients taking blood thinning
diuretics, blood pressure control medication, and anti-inflammatory drugs. It also
interacts with alpha-blockers and finasteride (Calahan et al. 2016).
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16.5.2 Drug-Herb Interaction

From the perspective of drug-herb interactions, herbal products can frequently have
drug interactions with prescription medications. Some herbal medication is pri-
vately processed and not verified or licenced by authorities; such products are not
labelled with safety warnings. Herbs with potent chemicals may breakdown drugs’
components in a patient’s body, causing side effects from prescription medication,
and blocking the intended therapeutic effects of drugs. Echinacea is commonly
known for its interactions with drugs, slowing down the breakdown of caffeine and
causing side effects including nervousness, headaches, and insomnia (Bauer 1998).
Saw palmetto, which is popular in treating prostate cancer, is not complimentary
with finasteride. Saw palmetto can also interact with warfarin to cause bleeding and
slow blood clotting. If saw palmetto is taken with oestrogen or oral contraceptives,
the effectiveness of these hormones could be reduced (Rowland and Tai 2003).
Ginseng is used for improving vitality but was reported to have many drug interac-
tions; it should not be used with anticoagulants, insulin, or oral hypoglycaemics
(Luo and Luo 2009). Garlic is a culinary flavouring agent, but it has an additive
effect with warfarin that affects blood sugar level and blood clotting in patients;
garlic may also react with clopidogrel (Vaes and Chyka 2000). Green tea, a popular
drink in China and Japan to prevent stomach disorders, interferes with the activity
of some blood thinners such as warfarin. Ginger is also another example of culinary
herb that prolongs bleeding and may have interactions with warfarin and aspirin that
cause iris bleeding (Vaes and Chyka 2000).

16.5.3 Adulterants in Herbs

Adulteration usually refers to non-compliance with health and safety standards,
making the herbs directly harmful or reducing their potency so that they are harm-
less but ineffective. The most commonly used form of adulteration by manufactur-
ers is the addition of undeclared materials that are cheaper than the declared
substances (Ko 1998; Swamy and Sinniah 2016; Mohanty et al. 2017). The chemi-
cal and biomedical analysis methods used by authorities to detect chemical adulter-
ants in herbal medication are liquid chromatography, gas chromatography, flow
injection, and capillary electrophoresis. Several review papers are discussed on
herbal screening to identify such additives (But 1994). Ginseng is now banned by
the Food and Drug Administration, USA, as it frequently contains dexamethasone
(a corticosteroid) and chlorpheniramine. Dexamethasone can cause immunity
impairment, increase blood sugar levels, and cause psychiatric complications
(Calahan et al. 2016). Corticosteroids are the most common adulterant reported in
many Chinese herbal medicines (Ernst 2002). A report from Taiwan showed that 1/5
of samples investigated were contaminated with at least one conventional pharma-
cological adulterant. This reveals that adulterants are potentially a large problem for
traditional medicine (Ernst 2002).
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16.5.4 Contaminated Herbal Medication

There has been an increasing concern over food safety and traceability, and in terms
of herbal medication, while herbs are used for the prevention of ailments and treat-
ing sickness, the lack of safety and potential toxicity of several herbs available on
the market have shaken some people’s confidence in the field. Many research proj-
ects screening for heavy metals found lead and arsenic to be major problems in
herbal preparations (Mitchell-Heggs et al. 1990; Swamy and Sinniah 2016). Heavy
metals such as zinc, copper, iron, and manganese are essential nutrient in micro
quantities; however, above certain permissible limits, the presence of these heavy
metals in herbal medication can become toxic and potentially lethal to sensitive
patients (Byard 2010; Dghaim et al. 2015). Some Chinese herbal medicine is
reported to cause heavy metal poisoning, where metals exceed acceptable standard
consumption for daily intake (Ernst 2002). In Ayurvedic medicinal herbs, lead, mer-
cury, and arsenic contamination have been reported (Saper et al. 2004). Herbal rem-
edies are rapidly gaining popularity throughout the world, but there is dissatisfaction
with the production standards currently used. Most people have the conceptual idea
that herbal preparations are natural and therefore intrinsically harmless; in fact,
improper herbal prescriptions, unintended drug interactions, adulterants, and unreg-
ulated heavy metal content in herbs can be very powerful and potentially lethal
issues that make them less safe than conventional medicines (Ahmad et al. 2006).

16.6 Herbal Medicine: A Brief Insight into Economic Value

The prevalence of ethnomedicine in developing countries is greater than in devel-
oped countries, thanks to local belief and a general acceptance of the ideology that
herbs are natural medicines; however, ethnomedicine is often perceived as unreli-
able, and less clinical evidence is available for it in developed countries. The expla-
nation of why ethnomedicine is still widely practised in many places is most people
cannot afford modern medicine and have no access to pharmaceutical health care
(Yager et al. 2008). Over 80% of the African population rely on traditional African
medicine even though this is not developed to a comparable standard to modern
pharmaceutical products, and many Africans suffer from shortage of critical drugs
and die from curable diseases (Elujoba et al. 2005; WHO 2014). For developing or
ethnomedicine rich countries, development of native medicinal plants could be an
important step towards improving accessibility of effective pharmaceuticals, as well
as boosting the economic status of those countries (Ahmad et al. 2006).

Based on the findings of Global Industry Analysis on the global herbal product
industry, Singapore’s herbal products sales reached SGD 299 million and grew by
3% in 2016. This could be due to the good reputation and quality of the products
available there, which are less processed and have fewer side effects. An example of
a successful traditional medicine entrepreneur is Cerebos Pacific, Singapore, the
leading player, whose signature product is Brand’s Essence of Chicken. The World
Health Organization (WHO) notes that herbal medicine can be turned into wealth.
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In Saudi Arabia, herbal products are experiencing stronger demand, and this indus-
try has an estimated annual growth of 9%. Other examples of successful traditional
medicine companies are Mondelez Eastern Europe and Middle East & Africa
FZE. In the United Arab Emirates (UAE), they are keen on herbal alternatives for
daily household and herbal remedies, boosting sales of natural health products. The
leading player in UAE is Ricola. For Japan, herbal products experienced 1% growth
in 2016, with a sales value of JPY382 billion. Miki Corp is the Japanese leading
player in terms of herbal products, and it has forecast sales in 2021 of JPY392 bil-
lion. For New Zealand, natural health and supplementary products based on herbs
are currently being debated in parliament. This is likely to invite more herbal manu-
facturers to invest there in the future to produce licenced products. In Sweden,
herbal products experienced 3% growth in 2016, Cloetta Sverige remains the sales
leader in this herbal industry, but it is potentially prone to slightly weaker growth
due to consumer scepticism surrounding the efficacy of herbal products. In many
Asian countries, such as Thailand, Vietnam, Hong Kong, and the Philippines, there
is a general strong acceptance of herbal products. Most of the herbal products in
these countries are expected to increase sales over time due to stable demand and
product acceptance.

In general, the herbal medicine market is estimated to reach USD107 billion in
2017 in the global market (Montes and Zapata Jr. 2012). China and India monopo-
lise the herbal product industry, with their shares in the global market reaching a
value of USD 60 billion. Chinese medicines are standardised and have authenticity
in the global market. China has also created a database of its ancient knowledge of
herbs, adding a modern flavour. Its budget recently included USD 3.6 million for a
project to screen both conventional chemical compounds and medicinal herbs to
boost drug invention. Hong Kong invested USD 64 million to construct Institute of
Chinese Medicine, and Taiwan proposes USD 1.5 million to develop the Taiwan
Chinese Medicinal Herb Industry (Mukherjee 2015).

16.7 Conclusions and Future Prospects

Although substantial progress has been made in the fields of cancer research towards
fast track diagnosis and chemotherapy, it still remains as one of the menace causing
the highest death across the globe. Hence, there is an urgent need to take measures
to curb and prevent cancer. Treatments using chemically derived drugs have limita-
tions as they cause toxicity effects on normal tissues and extend many health prob-
lems. In this regard, alternative therapies using natural anticancer agents obtained
from plants are more attractive and desired. Plant-based compounds are effective
against different cancer types with lesser side effects and induce multiple mecha-
nisms of action against the target cells. Plant metabolites such as phenolic com-
pounds, flavonoids, alkaloids, and brassinosteroids are reported to possess superior
anticancer properties. These compounds are known to destroy tumour cells by vari-
ous ways, for example, inducing antioxidant activities, inhibiting cancer cell growth,
and inducing apoptosis process. Various plant-derived compounds such as
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paclitaxel, podophyllotoxin, camptothecin, etc. are already in the market for the
treatment of various cancer types, and few more novel drug molecules are in the
discovery phases. A recent progress in the fields of nanobiotechnology has shown
some hope to cure cancer effectively by conjugating various nanoparticles with
plant anticancer compounds. Nanoparticles are very useful in controlling the sus-
tained release of anticancer drugs and thus help to develop novel drugs targeting
specific tissues with negligible side effects of treatments.

In the face of increasing use and a fast-growing market for herbal medicine and
other herbal health-care products, some core issues or weaknesses of herbal medi-
cine are still to be faced; these are generally related to the safety, efficacy, and qual-
ity of herbal products. To be more specific, the correct identification of herbal
materials and pharmacologically active constituents, along with standardization in
production, is the key to gaining trust from the modern medical community, which
is required to improve the prevalence of herbal medicine aside from public demand
for herbs as supplements. In the present situation, for herbal medicine to be legal-
ised and synchronised with modern medicine, policymakers and health profession-
als must be presented with additional scientific evidence on the quality, efficacy, and
safety of such remedies by researchers. Taking this into consideration, it may be
concluded that herbal medicine offers good future prospects and may emerge as
good option for the treatment of cancers, subject to further research. However, utili-
sation of plant-derived anticancer agents needs better management to meet the
global demands.
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