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Abstract

Cancer is one of the leading causes of death and globally the numbers of cases of
cancer are increasing gradually. It is a major health problem in both developed
and developing countries. After cardiovascular disease it is the second leading
cause of death. There are several medicines available in the market to treat the
various types of cancer but no drug is found to be fully effective and safe. Plants
have been used for treating diseases since time immemorial. Plants and plant
derived products have proved to be effective and safe in the treatment and
management of cancers. These days, most of the research works on anticancer
drugs focus on plants and plants derived natural products. Many natural products
and their analogues have been identified as potent anti-cancer agents and the
anti-cancer property of various plants is being identified. Here an attempt is
being made through this review to highlight the natural products and their
analogues established as anti-cancer agents and the new plant species identified
with anti-cancer properties either in vivo or in vitro.

Keywords : Cancer cells, Medicinal plants, Mutations, Tumours, Active
constituents, Traditional.

Introduction

In 2012, the estimates of the International Agency for Research on Cancer
(IARC) showed that cancer is one of the leading causes of morbidity and
mortality, with approximately 14.1 million new cancer cases and 8.2 million
cancer deaths worldwide. By 2030, the global burden is expected to grow to 21.7
million new cancer cases and 13 million cancer deaths. Approximately 70% of
deaths from cancer occur in low and middle income countries and such could be
avoided with early detection, treatment and prevention (Global cancer statistics
2012). Over the years, various plant products have been used for the treatment of
cancer. Currently medicinal plants have become the paramount source of drug
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discovery in research for treating diverse form of diseases including Cancer.
There is a broad scope to derive the potent anticancer agents from medicinal
plants, which need thorough research (Kayande & Patel 2016). According to
WHO “Cancer is a generic term that involves in disruption of normal cell division
and apoptosis and is characterized by the growth of abnormal cells beyond their
usual boundaries and that can intrude on the adjoining body parts and spread to
other organs”. Cancer begins with mutations in DNA, which instructs the cells
how to grow and divide. Normal cells have the ability to repair most of the
mutations in their DNA, but the mutation which is not repaired and causing the
cells to grow becomes cancerous .The continuous proliferation of cancer cells
develops into tumour tissues which spreads to other organs via circulatory system
resulting in metastatis. There are two types of tumours such as (a) Malignant
tumours, in which abnormal cells divide uncontrollably and destroys the body
tissue and ultimately results in cancer and (b) Benign tumours are the cells that
are non-cancerous, non-invasive and lacks the ability to metastasize. Metastasis is
a multiple step process whereby tumour cells escape from their primary site and
intrude to the other parts of the body. According to the statistics from the
American Cancer Society (ACS 2012), cancer is the second most lethal disease
after cardiovascular , infectious and parasitic diseases, causing more deaths than
AIDS, tuberculosis, and malaria (American Cancer Society Report 2012; Ferlay
et al, 2007). In Australia alone, an estimated 1, 14,000 new cases of cancer were
diagnosed in 2010 with approximately 43,000 cancer deaths (Australian Institute
of Health and Welfare and Australasian Association of Cancer Registries 2011;
Chaffer et al, 2011; Sudhakar 2017). From the earliest times plants, herbs have
been prized for their pain-relieving and healing abilities and we still largely
depend on the curative properties of plants in novel drug discovery fields.
According to World Health Organization, 80 % of the people living in rural areas
depend on medicinal plants, herbs as primary healthcare system. The synthetic
anticancer remedies are beyond the reach of common man because of cost factor.
Medicines from plant source have a vital role in the prevention and treatment of
cancer and medicinal herbs are commonly available and comparatively
economical. Scientists all over the world are concentrating on the herbal
medicines to boost immune cells of the body against cancer. By understanding the
complex synergistic interaction of various anticancer constituents of plants,
formulations can be designed to attack the cancerous cells without harming
normal cells of the body. (Ames ef al, 1991; Brunetton 1993). India has a rich
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culture of medicinal herbs and spices, which includes about more than 2000
species and has a vast geographical area with high potential abilities for
Ayurvedic, Unani, Siddha traditional medicines but

only very few have been studied chemically and pharmacologically for their
potential medicinal value. In conclusion, this article provides the knowledge about
anticancer medicinal plants of Indian and Foreign origin, which are used by
people all over the world. Also it is of significance to exploit novel anticancer
drugs from medicinal plants. However, the mechanism of the anticancer role has
not yet been fully elucidated of many plants. Further research is needed to explore
the molecular mechanism of herbal drugs (Shital er al/, 2013). In this review
medicinal plants showing higher activity towards the cancer cell line by inhibiting
their progression are reported. This will benefit the researchers to carry out their
research in the field of drug development against cancer.

Method

Literature survey was carried out on the basis of which various plants having
anticancer properties were selected for this review. Plants which are traditionally
used, scientifically proved and reported for having anticancer properties are
considered, which are alphabetically arranged according to their scientific names.
However, those plants were not included, where there was limitation in
accessibility and/or detail information was not available.

Results

Various plants with their scientific names, common names, family, origin, parts
used and active constituents are listed in Table 1 and structure of some plant
derived anticancer agents (Prakash et al, 2013; PubChem open chemistry
database), are given in Fig 1.

OH
o)
HO,
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J CHO

Fig 1: Structures of some plant-derived anti-cancer agents in clinical use or under
clinical trial, where, A= Podophyllotoxin, B= Docetaxel, C= Teniposide, D=
Etoposide, E= Vinorelbine, F= Topotecan, G= Irinotecan, H= Taxel, I=
Vinblastine, J= Vincristine.
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Discussion

There are numbers of plants worldwide which are having the anti carcinogenic
properties, and many of them are yet to be discovered. In this review such 70
plants having anticancer properties were selected among which Liliaceae family
was found to have highest numbers of plants with Indole ring system as common
moiety in most of their isolated compounds. Literatures have already reported that
Indole moiety is a tubulin inhibitor. With its anti proliferative property it inhibits
cancerous cell lines. There are several reports on the use of north eastern
traditional plants of India for the treatment of cancer (Dolui et a/, 2004; Sharma et
al, 2001; Jamir et al, 1999). Traditionally almost all parts of the plants are used to
treat various types of cancers. Here, among these listed 70 plants almost all the
parts such as root, leaves, seed, oils, bark, flowers etc are found to have anticancer
properties. The literature evidences quoted in various Ayurvedic texts and recent
pharmacological studies on medicinal plants, inferred that medicinal plants
represent a good source of pharmacologically active agents treating various type
of malignancies. Also, since many herbs play chemo protective action, a
combination of Ayurvedic medicine and conventional therapy could also be
recommended to inhibit the growth of cancer cells and to reduce the side effects
of radiation and chemotherapy (Kayande and Patel, 2013).

Conclusion

There are many traditional systems of medicine in the world, each with different
associated philosophies and cultural origins. Some of these, such as Tibetan
traditional medicine remain relatively localised in their country of origin, while
others such as Ayurvedic and Chinese traditional medicines are increasingly used
in many different areas of the world. Ayurveda is the most widely practised of the
Indian traditional medicine systems, but there are others such as Siddha and
Unani which are also used in the Indian subcontinent. Cancer is a major public
health burden in both developed and developing countries. It is an abnormal
malignant growth of body tissue or cell. A cancerous growth is called a malignant
tumour or malignancy. A noncancerous growth is called benign tumour. The
process of cancer metastasis is consisting of series of sequential interrelated steps,
each of which is rate limiting. Some of the plants loaded with chemo protective
activities are undergoing clinical trial. Inhibition of angiogenesis is a novel
process of cancer therapy. The selected plants may be used in anti-angiogenic
therapy and thus in cancer management. Medicinal plants maintain the health and
vitality of individual and also cure various diseases including cancer without
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causing toxicity. Natural products discovered from medicinal plants have played
an important role in treatment of cancer. This review highlighted the plants
reported to have anticancer activity and it has been found that most of them are
form Liliaceae family. Indole was found as common moiety in most of the potent
isolated anticancer compounds like vincristine, vinblastin, vinoralbine, etc., and it
is already reported that Indole ring bearing compounds have tubulin
polymerization inhibition ability with antiproliferative activities against tumor cell
lines THP1 and MCF7.

References

Ahsan R and Islam M (2009). In vitro antibacterial screening and toxicological
study of some useful plants (Cajanus cajan). Euro J Sci Res, 41:32-227.

Akbar S (2011), "Andrographis paniculata: a review of pharmacological
activities and clinical effects". Altern Med Rev, 16 (1): 66-77.

Ali M and Shuaib M (1997), Withanolides from the stem bark of Withania
somnifera. Phytochemistry oxford, 44(6): 1163-1168.

Ambasta SP (2000), The useful plant of India, fourth edition, national institution
of sci. Communication, delhi, pp.239-.243.

American Cancer Society Report, Cancer facts and figures, 2012. Accessed via
link: https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-
figures/cancer-facts-figures-2012.html (Acceseed on 17/12/017).

Ames BN, Gold LS (1991), Endogenous mutagens and the causes of ageing and
cancer. Mutat. Res., 250:3-16.

Asthana R and Raina MK (1989), Pharmacology of Withania somnifera- a
review. Ind. Drugs, 26: 1-7.

Attele AS, Wu JA and Yuan CS (1999), Ginseng pharmacology: multiple
constituents and multiple actions. Biochem pharmacol, 58(11):1685-1693.

Australian Institute of Health and Welfare and Australasian Association of Cancer
Registries 2011. http://onlinelibrary.wiley.com/doi/10.1111/ajco.12407/full &
https://www.aithw.gov.au/getmedia/3dalf3c2-30f0-4475-8aed-
1£19f8e16d48/20066-cancer-2017.pdf.aspx?inline=true . (Acceseed on
17/12/017).

Bandara BMR, Kumar NS and Samaranayake KMS (1989), An antifungal
constituent from the stem bark of Butea monosperma. J Ethnopharmacol, 25: 573.

56



Begum et al

Belman S (1983), Onion and garlic oils inhibit tumor promotion. Carcinogenesis
,4:1063-5.

Bhide SV and Nagabhushan M (1992), Curcumin as an inhibitor of cancer. J am
coll nutr, 11:192-8

Bruneton J (1993), Pharmacognosy, phytochemisty medicinal plants, lavoisier
publisher, france, pp. 151-832.

Chaffer CL and Weinberg RA (2011), A perspective on cancer cell metastasis.,
Science. 331: 1559.

Chan MM and Fong D (1994), Anti-inflammatory and cancer-preventive
immunomodulation through diet: effects of curcumin on t-lymphocytes. In: huang
mt, osawa t, ho ct, rosen rt, eds.

Food phytochemicals for cancer prevention. Ili. Teas, spices and herbs.
Washington, dc: american chemical society. pp 222-300.

Chang M (1992), Anticancer medicinal herbs, human science and technology,
publishing house,Changsha.

Cragg GM and Newman DJ (2005), J Ethnopharmacol, 100:72-79.

Cragg GM, Schepartz SA, Suffness M and Grever MR (1993), The taxol supply
crisis. New nci policies for handling the large-scale production of novel natural
product anticancer and anti-hiv agents, J nat prod. 56:1657-1668.

Desai AG (2008), Medicinal plants and cancer chemoprevention. Curr Drug
Metabolism, 9(7): 581.

Devi PU (1996), Withania somnifera dunal (ashwagandha): potential plant source
of a promising drug for cancer chemotherapy and radiosensitization. Indian j exp
biol, 34:927-932.

Dolui AK, Sharma HK, Marein, T, and Lalriatpuii T (2004), Folk Herbal
Remedies from Meghalaya, India', Ind. J. Trad. Knowledge, 3(4):358-364.

Dorman HJ, Kosar M, Kahlos K, Holm Y and Hiltunen R (2003), Antioxidant
properties and composition of aqueous extracts from mentha species, hybrids,
varieties and cultivars, J Agric Food chem. 51:4563—4569.

Dreosti IE (1996), Bioactive ingredients: antioxidants and polyphenols in tea.
Nutr rev, 54:51-58.

57



Plants having anticancer activity

Ferlay J, Patterson B and Subar A (2007), Estimates of the cancer incidence and
mortality in Europe in 2006, Annals of Oncology. 18: 581.

Global cancer statistics (2012), Accessed via link:
http://onlinelibrary.wiley.com/doi/10.3322/caac.21262/full (Accessed on
117/12/2017)

Govind P (2011), Some important anticancer herbs: a review, itjp 2(7) :45-52.

Gupta AK, and Tandon N (2004), Reviews on Indian Medicinal Plants. Vol 2.
New Delhi: Indian Council of Medical Research.

Hartwell J, Lloydia, (1969), 32: 158-176.

Hossain MS, Urbi Z, Sule A, Hafizur and Rahman KM (2014). "Andrographis
paniculata (Burm. f.) Wall. ex Nees: a review of ethnobotany, phytochemistry,
and pharmacology". Scientific World Journal, 274905.

Izquierdo M and Guzman M (2000), Anti-tumoral action of cannabinoids:
Involvement of sustained ceramide accumulation and extracullar signal-regulated
kinase activation. Nature Medicine, 6.:313.

Jamir TT, Sharma HK and Dolui A (1999), 'Folklore Medicinal Plants of
Nagaland, India', Fitoterapia,70:395-401.

Katiyar SK, Agarwal R and Mukhtar H (1961), Inhibition of tumor promotion in
sencar mouse skin by ethanol extract of zingiber officinale rhizome. Department
of dermatology, skin diseases research center, university hospitals of

cleveland,case western reserve university, ohio 44106, usa. Cancer res, 56(5):
1023-30

Kikuzaki H and Nakatani N (1993), Antioxidant effects of some ginger
constituents. J food sci, 58:1407-10.

Kim M, Hagiwara N, Smith SJ, Yamamoto T, Yamane T and Takahashi T (1994),
Preventive effect of green tea polyphenols on colon carcinogenesis. In: huang mt,
osawa t, ho ct, rosen rt, eds. Food phytochemicals for cancer prevention ii. Teas,
spices and herbs. Washington, dc: american chemical society, 51-55.

Kleijnen J and Knipschild P (1992), Gingko biloba. Lancet, 340:1136-9 .

Kokate CK, Purohit AP and Gokhale SB (2006), Text book of pharmacognosy,
35th ed., nirali prakashan, pune, 410-412.

58



Begum et al

Kumar S, Mehndiratta S, Nepali K, Gupta MK, Koul S, Sharma PR, Saxena AK
and Dhar KL (2013), Novel Indole bearing combretastatinanalogues as tubulin
polymerization inhibitors .Org.Med.Chem.Lett.,3, doi 10.1186/2191-2858-3-3.

Lau BH, Tadi PP and Tosk JM (1990), Allium sativum (garlic) and cancer
prevention. Nutr res., 10:937-48.

Lea MA, Xiao Q, Sadhukhan AK, Cottle S, Wang ZY and Yang CS (1993),
Inhibitory effects of tea extracts and (-)-epigallocatechin gallate on dna synthesis
and proliferation of hepatoma and erythroleukemia cells. Cancer let. 68:231-6.

Lin CC, Lu JM.,, Yang JJ, Chuang SC, and Ujiie T (1996), Anti-inflammatory and
radical scavenge effects of Arctium lappa. Am J Chin Med, 24(2):127-137.

Madhuri L and Pandey G (2009), Some anticancer medicinal plants of foreign
Origin. Current Science, 96(6): 25-779.

Manuel G (2003), Cannabinoids: potential anticancer agents. Nature Reviews
Cancer. 3:745-755,

Milner JA (1996), Garlic: its anticarcinogenic and antitumorigenic properties.
Nutr Rev, 54:82-86.

Mohammad S (2006), Anticancer agents from medicinal plants. Bangladesh
Journal of Pharmacology, 1(2):35-41

Morita K (1985), Chemical nature of a desmutagenic factor isolated from burdock
(Arctium lappa Linne). Agric Biol Chem ,49:925-932.

Nadkarni KM (1908), Indian materia medica, vol.i, bombay popular.

Kaur R, Singh J, Singh G and Kaur H (2011), Anticancer plants: A Review ,J.
Nat. Prod. Plant Resour., 1 (4): 131-136, CODEN (USA): INPPB7, 131-136.

Kayande N and Patel R, Review on: Indian Medicinal plants having anticancer
property, PharmaTutor megazine,print ISSN: 2394-6679, 4 (7):25-28

Prakash O, Kumar A, Kumar P and Ajeet (2013), Anticancer Potential of Plants
and Natural Products: A Review, American Journal of Pharmacological Sciences,
Vol. 1, No. 6, 104-115 Available online at http://pubs.sciepub.com/ajps/1/6/1 ©
Science and Education Publishing .

Pandey G, and Sharma M (2006), Medicinal plants: better remedy for
neoplasm.Indian drugs. 43(11):869.

59



Plants having anticancer activity

Pecere T, Gazzola MV and Micignat C (2000), Aloe-emodin is a new type of
anticancer agent with selective activity against neuro-ectodermal tumors. Cancer
res, 60: 2800-2804.

PubChem open chemistry database, accessed via links: (Accessed on 18/12/2017)

https://pubchem.ncbi.nlm.nih.gov/compound/topotecan;
https://pubchem.ncbi.nlm.nih.gov/compound/tenoposide;
https://pubchem.ncbi.nlm.nih.gov/compound/etoposide;
https://pubchem.ncbi.nlm.nih.gov/compound/topotecan;
https://pubchem.ncbi.nlm.nih.gov/compound/vinorelbine;
https://pubchem.ncbi.nlm.nih.gov/compound/irinotecan;
https://pubchem.ncbi.nlm.nih.gov/compound/taxotere.

Roja G and Rao PS (2000), Anticancer compounds from tissue cultures of
medicinal plants; Journals of herbs, spice and medicinal plants, 7(2):71-102.

Romero JM, Campos SJ, Analla M, Munoz SA and Alonso MA (2005),
Genotoxicity and anti-genotoxicity of some traditional medicinal herbs. Mutat.
Res., 585:147-55.

Scharfenberg K, Wagner R and Wagner KG (1990), The cytotoxic effect of
ajoene, a natural product from garlic, investigated with different cell lines. Cancer
Letters, 53(2-3):103.

Sharma HK, Lalrampare, Chhangte and Dolui A (2001), "Traditional Medicinal
Plants in Mizoram, India', Fitoterapia, 72:146-161.

Shital S, Chavan MG, Damale PB, Shamkuwar DP and Pawar (2007), traditional
medicinal plants for anticancer activity, International Journal of Current
Pharmaceutical Research, Vol 5, Issue 4, 201, page 2

Srinivas K and Afolayan AJ (2007), Current science, 92: 906-8.

Sudhakar A (2017), History of Cancer, Ancient and Modern Treatment Methods
(Cancer Facts & Figures), American Cancer Society. pp 1-71

Sultana S and Ahmed S (2005), Cancer letters, 221: 11-20.

Sumitra M, Manikanand P and Suguna L (2005). Efficacy of Butea monosperma
on dermal wound healing in rats. Int J Biochem Cell Biol, 37, 566-73.

Tanaka T (1994). Cancer chemoprevention by natural products. Oncol Rep, 1:
1139-55

60



Begum et al

The wealth of India ‘a dictionary of Indian raw materials and industrial products,(
1985), vol —i (ab), pp.29-109.

Thomson M and Ali M (2003), Garlic (4/lium sativum): a review of its potential
use as an anti-cancer agent. Current Cancer Drug Targets, 3(1).:67.

Tyler V (1994). Herbs of choice. The therapeutic use of phytomedicinals. New
york: haworth press, 32-33.

Umadevi M, Sampath K.P, Bhowmik D and Duraivel S (2013), Traditionally
Used Anticancer Herbs In India, Journal of Medicinal Plants Studies ,Journal of
Medicinal Plants Studies Vol.1,Issue. 3, pp17. www.plantsjournal.com.

Wagner H, Geyer B, Fiebig M, Kiso Y and Hikino H (1986), Isobutrin and butrin,
the antihepatotoxic principles of Butea monosperma flowers. Planta Med, 2: 77-9.

Wang, HY and Yang JS (1993), Studies on the chemical constituents of Arctium
lappa L. Yao Xue Xue Bao ,Acta Pharmaceutica Sinica,28(12):911-917. 8030415

Wang J, Ito H and Shimura K (1991), Enhancing effect of antitumor
polysaccharide from Astralagus or Radix hedysarum onc3 cleavage production of
macrophages in mice. Department of pharmacology, mie university school of
medicine, japan. Meminst oswaldo cruz, 86 (2): 159-164.

Wasserman, Lina, Avigad, Smadar, Beery, Einat, Nordenberg, Jardena, Fenig,
and Eyal (2002). The effect of aloe-emodin on the proliferation of a new merkel
carcinoma cell line “the american journal of dermatopathology 24(1): 17-22.

Wright R, Colby HD and Miles PR (1981). Cytosolic factors that affect
microsomal lipid peroxidation in lung and liver. Arch Biochem Biophys, 206:
296-304.

Yu TW, Xu M and Dashwood RH (2004), Antimutagenic activity of spearmint.
Environ. Mol. Mutagen,44, 387-393.

Yuan-gang Z, Xiao-lei, Yu-jie F, Nan W, Yu K and Michael W (2010). Chemical
composition of the SFE-CO2 extracts from Cajanus cajan (L.) Huth and their
antimicrobial activity in vitro and in vivo. Phytomed, 17:,1095-101

Yujie F, Yuangang Z, Wei L, Thomas E, Naijing Z, Xiaona L and Yu K (2006)
Optimization of luteolin separation from pigeonpea [Cajanus cajan (L.) Millsp.]
leaves by macroporous resins, Volume 1137, Issue 2,29, Pages 145-152,
https://doi.org/10.1016/j.chroma.08.067

61



Plants having anticancer activity

Yun TK and Choi SY (1995), Preventive effect of ginseng intake against various
human cancers: a casecontrol study on 1987 pairs. Cancer epidemiol biomarkers
prev, 4:401-8

Zhou J, Xie G and Yan X (2011). Encyclopedia of Traditional Chinese Medicines
- Molecular Structures, Pharmacological Activities, Natural Sources and
Applications: Vol. 5: Isolated Compounds T—Z, References, TCM Plants and
Congeners. Springer. pp 353. .Retrieved 2014-10-10.

How to cite this article:

Begaum I, Sharma R, Sharma H K. A review on plants having anti-cancer
activity. Curr Trends Pharm Res, 2017, 4(2):39-62.

62



