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Abstract: Cancer is one of the major health problems in both developed and developing countries. 

Cancer treatments including surgery, chemotherapy, radiation therapy and immunotherapy, are 

expensive and reported to have side effects. Many medicinal plants possess anticancer activity and 

act as rich source of medicines in cancer therapy. Pharmaceutical properties of medicinal plants 

are mainly attributed to the presence of several potential secondary metabolites such as alkaloids, 

phenols, flavonoids, quinones, tannins, saponins and sterols. Many active compounds from such 

groups of metabolites have resulted in the development of highly effective plant derived clinical 

drugs. Menispermaceae members of flowering plants are dioecious climbing plants. Majority of 

the members show wide distribution in tropical climates, and have long been used worldwide in 

traditional medicine to treat various ailments. Most species have been identified as a reservoir of 

bioactive metabolites with potent antipyretic, antimalarial, antimicrobial, antidepressant, 

antifertility, antiallergic, antiulcer, anticancer, antioxidant, antidiabetic, antiinflammatory and 

antivenom activities. 
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ncontrolled growth and proliferation of 

Unormal cells by the loss of control over 

the cell cycle causes the dreadful 

human disease, commonly called cancer 

(Pandey & Madhuri, 2009; Chanda & Nagani, 

2013). It is one of the leading causes of death 

across the globe. According to the World Health 

Organization (WHO, 2020), about 19.3 million 

cancer cases and 9 million cancer deaths are 

reported to occur in the year 2020. The number 

of new cancer cases is estimated to go up to 28 

million and cancer death is expected to cross 

16 million by the year 2040. Several drugs are 

available to treat cancer but no medicines are 

found to be safe and effective to cure the 

disease. Current treatments available for 

patients diagnosed with cancer include surgery, 

chemotherapy, radiation therapy and immun-

otherapy which cause adverse effects like 

paresthesia, paralysis, ataxia, spasm, coma, 

infertility and also seriously affect the skin, hair, 

bone marrow, blood, gastrointestinal tract, 

kidney, lung, heart and brain (Schirrmacher, 

2019). Therefore, the alternate treatments and 

therapies with less or no side effects are 

necessary to cure the disease. Herbal plants 

have been used as the primary source of 

medicine since ancient times. The advancement 

in the analytical and separation techniques 

helps to identify potential novel drug 

43Anticancer Plants



candidates from plants (Dias & Urban, 2009). 

The secondary metabolites from many plants 

are reported to have anticancer properties and 

have long been used to treat cancer (Raina et 

al., 2014). About 60% of the chemotherapeutic 

agents are derived from natural sources (Cragg 

& Newman, 2005). Plant and plant based 

products have proved to be effective to treat 

cancer without side effects. Secondary 

metabolites produced by some medicinal 

plants including Catharanthus roseus, Podop-

hyllum peltatum, P. hexandrum, Taxus brevi-

folia, Ochrosia elliptica and Campototheca 

acuminata, have been reported to be used as 

anticancer drugs to treat advanced stages of 

malignancies (Jagetia & Rao, 2006). Podophy-

llotoxin, camptothecin, taxol, vinblastine, 

vincristine etc. are some of the plant derived 

anticancer drugs that are in clinical applications 

all over the world. Plant derived anticancer 

drugs have largely contributed to the 

development of new drugs in cancer treatment 

(Cragg & Newman, 2005; Chanda & Nagani, 

2013). 

 The Menispermaceae family of 

flowering plants consists of approximately 70 

genera and 450 species (Maroyi, 2019). 

Majority of the plants belonging to this family 

are climbers and are widely distributed in 

tropical climates. They have long been used 

worldwide in traditional medicine for the 

treatment of various diseases such as fever, 

asthma, tuberculosis, dysentery, hypergly-

cemia, malaria and cancer. They are reservoirs 

of several potential secondary metabolites such 

as alkaloids, phenols, flavonoids, quinones, 

tannins, saponins and sterols. Most species in 

this family contain a wide range of pharmaco-

logically active metabolites with potent 

antipyretic, antimalarial, antimicrobial, 

antidepressant, antifertility, antiallergic, 

antiulcer, anticancer, antioxidant, antidiabetic, 

antiinflammatory and antivenom activities 

(Jahan et al., 2010; Meenu & Radhakrishnan, 

2020). Secondary metabolites produced by the 

members of Menispermaceae have already 

been reported as a potential source of 

chemotherapeutic agents against cancer 

treatment (Kupchan et al., 1961; Meenu & 

Radhakrishnan, 2020). Hence, an attempt has 

been made to review some medicinal plants 

belonging to Menispermaceae used for the 

prevention and treatment of cancer.

1. Anticancer plants in Menispermaceae 

1.1. Anamirta Colebr.

 A. cocculus (L.) Wight & Arn. is large 

woody climber, and widely distributed 

throughout India as well as South-East Asia.  

Leaves are large, simple, alternate, petiolate, 

sub coriaceous, cordate or truncate at the base 

and tufts of hairs present in the axils of the 

nerves except the basal ones. Small yellowish-

white flowers are in long panicles that drooping 

from the nodes of the old wood (Jijith et al., 

2016; Viswan et al., 2020). 

Anticancer activities: The 50% ethanolic 

extract of A. cocculus has anticancer activity 

against leukemia cancer cell line in mice (Dhar 

et al., 1974). 

1.2. Cissampelos L. 

 C. pareira is a perennial climbing herb 

that is commonly known as 'Malathangi',   

'Karanakody' or 'Pambuveru'. It is distributed 

throughout tropical and subtropical India 

(Manu et al., 2012; Wimpy et al., 2016; Maroyi, 
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2019). The plant species is used to treat various 

diseases like inflammation, pain, hemorrhage, 

gastro toxicity, cancer, diarrhea, diabetes and 

cardiotoxicity (Wimpy et al., 2016). C. pareira 

secretes secondary metabolites such as 

alkaloids, flavonoids, tannins, volatile oils and 

glycosides. These metabolites are known to 

have potent bioactivities including antidiarr-

hoeal, antiprotozoal, antifertlity, antihelminthic, 

antiulcer, antioxidant, antileukemic, antihemo-

rrhagic, hepatoprotectant, antihyperglycemic, 

antiplasmodial, antidengue, antitumour, antin-

ociceptive and antiarthritic activity (Manu et al., 

2012; da Silva Mendes et al., 2020).

 C. sympodialis, Eichler, commonly 

called 'Bindweed' is herbaceous climbing plant 

species endemic to Brazil and secretes a wide 

range of secondary metabolites such as bisbe-

nzylisoquinoline alkaloids (warifteine, methyl-

warifteine, roraimine and simpodialine), 

morphinic alkaloids (milonine), aporfinic 

alkaloids (laurifoline) and oxoaporphinic 

alkaloid (liriodenine). The medicinal herb is 

used for the treatment of asthma, bronchitis, 

influenza, rheumatism, cold, flu, arthritis, 

cough and urinary tract infection (Vieira et al., 

2013; de Sales et al., 2015; da Silva Mendes et 

al., 2020).

Anticancer activities: Alkaloids isolated from 

roots of C. pareira include tropoloisoquinoline 

alkaloids such as pareirubrine A, pareirubrine B, 

azafloranthene, norimeluteine, norruffscine, 

tropone-isoquinoline and pareitropone that 

show antileukemic activities against P-388 

cancer cell line (Morita et al., 1993a, 1993b, 

1995). A bisbenzylisoquinoline alkaloid, 

cissampareine exhibits cytotoxicity against 

nasopharynx cancer cell line, KB (Kupchan et 

al., 1961). A chalcone flavone dimeric 

compound, cissampeloflavone isolated from C. 

pareira has low toxicity towards human KB cell 

line (Ramirez et al., 2003). The ethanolic extract 

of C. pareira shows protective effects against 

benzo(a)pyrene induced gastric cancer, tumour 

multiplicity and micronucleus polychromatic 

erythrocytes in mice (Amresh et al., 2007a). The 

hydro ethanolic root extract of C. pareira is 

active against stomach cancer and carcinogen 

metabolizing phase I and phase II enzymes 

along with antioxidant enzymes. The increase 

in glutathione S-transferase level and the 

enzyme activities involved in xenobiotic 

metabolism and maintaining the antioxidant 

status of cells show the chemo preventive 

potential of the root extract of C. pareira 

against chemotoxicity (Amresh et al., 2007b). 

The hydro ethanolic extract fractions, 

isoquinoline alkaloids, of C. pareira roots show 

cytotoxic effect against human oral squamous 

carcinoma (KB cells), human lung carcinoma 

(A549 cells) and human cervical cancer (SiHa 

cells) (Bala et al., 2019). The n-butanol fractions 

exhibit cytotoxic activity against KB cells. 

Among the isoquinoline alkaloids, cycleanine 

shows maximum activity against KB cells 

whereas hayatinine has a maximum cytotoxic 

effect against KB and A549 cell lines. 

 A bisbenzylisoquinoline compound, 

warifteine and a novel 8,14-dihydromorphin-

andienone alkaloid, milonine isolated from the 

leaves of C. sympodialis exhibit cytotoxic acti-

vity against rat hepatocytes and V79 fibrob-

lasts. Milonine is less toxic than warifteine in 

both hepatocytes and V79 fibroblasts (Melo et 

al., 2003). The hydroalcoholic extract of C. sym-

podialis leaves inhibits in vitro proliferative 
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effect on resting B cells induced by lipopoly-

saccharide, antidelta- dextron and anti IgM. 

Similarly, the alcoholic extract blocks the 

function of B cell proliferation and immunogl-

obulin secretion through an increase in intrac-

ellular cAMP levels (Alexandre-Moreira et al., 

2003).

1.3. Cocculus DC.

 C. hirsutus is a perennial climbing 

shrub distributed in tropical and subtropical 

areas. It is commonly known as 'Broom Cree-

per' and in malayalam it is named as 'Pathalaga-

rudakodi', 'Pathalamuli', etc. Leaves are simple, 

alternate, ovate, subdeltoid, obtuse and 

mucronate. Petiole is short, dark green, usually 

sub auriculate at the base. Flowers are small 

green in color, later develop to drupe (Das et 

al., 2016; Logesh et al., 2020). The root of C. 

hirsutus is used to treat various diseases such 

as eczema, gonorrhea, ophthalmia, neuralgia 

and leucorrhoea (Thavamani et al., 2014).

Anticancer activities: The crude alkaloid 

extract of C. hirsutus has shown cytotoxicity 

against breast (MCF-7), melanoma (UACC62) 

and renal (TK10) cell lines (De Wet et al., 2009). 

With an IC  value of 78.5 µg/mL, the metha-50

nolic extract shows in vitro cytotoxic activity 

against the breast cancer cell line (MCF-3). 

Similarly, the extract has cytotoxicity against 

human cervical cancer cell line (HeLa) with IC  50

value of 111 µg/mL; and exhibits in vivo antitu-

mour activity against Dalton's Lymphoma 

Ascites cells in mice at doses of 200 and 400 

mg/kg body weight (Thavamani et al., 2013; 

Thavamani et al., 2014). 

1.4. Coscinium Colebr. 

 C. fenestratum is a woody climbing 

plant widely distributed in the Western Ghats of 

India and Sri Lanka.  It is commonly known as 

'Tree turmeric' and is considered as a critically 

endangered medicinal plant (Tushar et al., 

2008). Wood is yellow with simple, alternate, 

deltoid, ovate, apex acuminate and base 

truncate leaves with entire margin. Infloresc-

ence has supra axillary or cauliflorous nature. 

Female flowers are mostly from old wood 

(Tushar et al., 2008; Sasidharan, 2013). The 

stem is used to treat several diseases like 

diabetes, wounds, ulcers, fever, jaundice, snake 

bite, piles etc. (Sudharshan et al., 2010). The 

major alkaloid, berberine, along with 

protoberberine, jatrorrhizine, oxypalmatine, 

berberrubine etc. are the secondary metab-

olites produced by this plant (Tushar et al., 

2008; Rai et al., 2013).

Anticancer activities: Methanol and hydro 

methanolic extracts of C. fenestarum induce 

antiproliferative activity against two lung cancer 

cell lines, A549 and LLC. Methanolic extract of 

C. fenestratum shows EC50 value of 1.65 µg/-

mL against LLC; whereas the hydro-methanolic 

extract of 2.88 µg/mL and 2.84 µg/mL against 

A549 and LLC respectively (Ueda et al., 2002). 

The antiproliferative activity of 80% ethanolic 

extract, dichloromethane and aqueous fraction, 

reveals against human colorectal cancer cell 

lines (HCT-116 and SW480). DCM fraction 

exhibits antiproliferative activity through the 

activation of proapoptotic proteins and 

peroxisome proliferator activated receptor γ 

(PPARγ) (Rojsanga et al., 2010). The methanolic 

extract of C. fenestratum shows cytotoxic 

activity against ten cancer cell lines and one 

normal cell (PMBC). Berberine isolated from 

methanolic extract of C. fenestratum stem 
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shows the most cytotoxic activity against the 

acute promyelocytic leukemia cell line (HL-60) 

with an IC  of 1.41 0.7 μg/mL (Tungpradit et 50

al., 2010). The crude water extract of C. fenest-

ratum exhibits anticancer activity against 

human head and neck cancer cell lines with IC  50

value of 0.12 mg/mL after 48 h incubation thr-

ough inhibiting the phosphorylation of P38 

MAPK and pAkt and by reducing the expression 

of tumour suppressor protein P53 (Potikanond 

et al., 2015).

1.5. Cyclea Arn. ex Wight

 C. peltata is locally known as 

'Padathali' or 'Padakizhangu'. It is a dioecious 

climbing shrub, found throughout India and Sri 

Lanka. The plant is a well known medicinal 

plant used in traditional medicine to treat vario-

us ailments. It is a twining shrub with pilose 

stem and branches bearing simple alternate 

leaves. The flowers are small greenish yellow in 

axillary panicle (Shine et al., 2020). The plant 

secretes a wide variety of secondary metabo-

lites such as flavonoids, tannins, alkaloids, dite-

rpenes and saponins with potent antioxidant, 

antidiabetic, antiulcer, anticancer, diuretic and 

hepatoprotective activities (Kupchan et al., 

1961; Odaya Kumar et al., 2016).

Anticancer activities: Tetradine isolated from 

the methanolic root extracts of C. peltata supp-

resses MDA-MB-231 (breast cancer cell lines) 

and PANC-1 (pancreatic cancer cell lines) thro-

ugh the activation of ROS and Caspase 8, 9 and 

3 (Bhagya et al., 2019). Leaf extract of C. pelt-

ata shows anticancer activity against the 

human colon carcinoma cell line (HCT-116) 

with IC  value of 800 µg/mL, 100 µg/mL and 50

50 µg/mL after 24, 48 and 72 h of incubation 

respectively (Jayaraman & Variyar, 2019).

1.6. Diploclisia Miers

 D. glaucescens are woody climbers 

distributed in Indo-Malaysia and china. It is 

locally known as 'Vattavalli' or 'Vattoli'. Leaves 

are simple, alternate, broadly ovate to orbicular 

with obtuse apex and truncate base. Bright 

yellow flowers present in large drooping pan-

icles (Sasidaran, 2013; Sagayaraj et al., 2014).

Anticancer activities: A novel dimeric 

proaporphine alkaloid, distepharinamide 

extracted from D. glaucescens stem inhibits the 

differentiation and proliferative expansion of 

CD4+Foxp3+ regulatory T cells; thereby, enha-

ncing the antitumour immune responses in 

mice cells (Chen et al., 2022).

1.7. Stephania Kuntze 

 S. elegans is a woody or herbaceous 

climbing plant found in India, China, Nepal and 

Thailand. Petiolated leaves are simple, 

alternate, peltate, thin, dark green and glabrous 

on both surfaces. Axillary inflorescence is 

compound panicle of umbelliform cymes which 

possesses light green to dark purple flowers 

(IBP, 2020). It secretes secondary metabolites 

including epihernandolinol, N-methylco-

rydalmine, hasubanonin, aknadinin, cyclan-

oline, magnoflorine, isotetrandrine, isochond-

odendrine and cycleanine in turn use in 

treatment of boils and dysentery (Singh et al., 

1981; Acharya & Pokhrel, 2006).

Anticancer activities: The methanol extract of 

S. elegans has cytotoxic activity against MCF-7 

cells with IC  value of 158.7±0.13 μg/mL 50

(Sharma et al., 2017).

1.8. Tinospora Miers

 T. cordifolia is a climbing deciduous 

shrub distributed in tropical part of India, Sri 
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Lanka, Bangladesh and China. It is known as 

'Heart leaved moonseed plant' in english and 

'Amirthavalli' or 'Chittamruthu' in malayalam. 

Leaves are simple, alternate, exstipulate, heart 

shaped with long, round and pulvinate petiole. 

Aerial adventitious roots arise from the 

branches to downward. Flowers are small, 

yellow which situated in axillary panicles. Male 

flowers are in clusters and female flowers are 

solitary. Seed curved in fleshy fruit (Saha & 

Ghosh, 2012; Spandana et al., 2013; Mittal et 

al., 2014). T. cordifolia produces a lot of 

secondary metabolites including alkaloids, 

diterpenoid lactones, steroids, glycosides, 

aliphatic compounds and polysaccharides 

(Mishra & Kaur, 2013; Spandana et al., 2013). 

The plant is used to treat various ailments such 

as fevers, diabetes, dyspepsia, jaundice, urinary 

problems, skin diseases, chronic diarrhea, 

dysentery, heart diseases, leprosy and 

helminthiasis (Reddy & Reddy, 2015). 

 T. crispa is a dioecious climbing plant 

distributed in South East Asia including 

Vietnam, Thailand, Malaysia, Indonesia and 

India (Koay & Amir, 2013). The plant is used 

extensively in the treatment of jaundice, 

rheumatism, urinary infections, fever, malaria, 

diabetes, internal inflammation, fracture, 

scabies, hypertension, reducing thirst, 

increasing appetite and cooling down the body 

temperature (Ahmad et al., 2016). The plant 

contains secondary metabolites such as 

alkaloids, diterpenes, flavones, phenolics, 

triterpenes, lactones, sterols, lignans and 

nucleosides with pharmacologically potent 

bioactivities like antibacterial, antiparasitic, 

antiinflammatory, antioxidant, immunom-

odulatory, cytotoxic, antimalarial, cardiop-

rotective, antihyperglycemic and antidiabetic 

activities (Koay & Amir, 2013; Lekshmipriya et 

al., 2021).

Anticancer activities: The anticancer activity of 

palmatine, an alkaloid extracted from T. 

cordifolia against 7,12-dimethylbenz(a)ant-

hracene (DMBA) which induces skin cancer in 

Swiss albino mice (Ali & Dixit, 2013). The enha-

nced glutathione (GSH), superoxide dismutase 

(SOD) and catalase and reduced level of lipid 

peroxidase show the role of palmatine in the 

detoxification pathway. Further, palmatine acts 

as an oral supplement that provides protection 

against skin cancer in Swiss albino mice. 

Ethanolic extract (50 %) of T. cordifolia (TCE) 

has antibrain cancer activity against C6 glioma 

cells (Mishra & Kaur, 2013). The TCE reduces 

the proliferation in dose dependent manner 

and induces differentiation in C6 glioma cells. 

The 50% methanolic extract of T. cordifolia 

stem exhibits cytotoxic activity against human 

breast cancer cell line MDA-MB-231 with IC  50

value of 59 ± 4.05 μg/mL and 50± 2.01 μg/mL 

in 0.25% and 0.5% DMSO respectively (Ahmad 

et al., 2015). Different extracts, fractions and 

isolated compounds of T. cordifolia promisingly 

show anticancer activity against four different 

human cancer cell lines, KB (human oral 

squamous carcinoma), CHOK-1 (hamster 

ovary), HT-29 (human colon cancer) and SiHa 

(human cervical cancer) respectively. All 

extracts and fractions exhibit cytotoxic activity 

against KB and CHOK-1 cells. Among the 

isolated compounds, tinocordiside has 

maximum cytotoxic activity against KB and 

CHOK-1; while, yangambin is found to be 

cytotoxic against KB cell line and palmatine has 

cytotoxicity against KB and HT-29 cell lines 
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(Bala et al., 2015). Berberine extracted from T. 

cordifolia induces anticancer activity against 

colon cancer cells by inhibiting the expression 

of several genes responsible for the 

development,  progression, proliferation, 

differentiation, cell motility and epithelial 

mesenchymal transition of colon cancer 

(Palmieri et al., 2019).  

 Methanol, water and chloroform 

extracts of T. crispa stem show antiproliferative 

activity against MCF-7, MDA-MB-231, HeLa and 

3T3 normal fibroblast cell lines (Ibahim et al., 

2011). The methanolic extract has maximum 

antiproliferative activity against MCF-7 with an 

IC  value of 33.75 ± 4.65 µg/mL. Methanolic 50

extract, (petroleum ether, chloroform and 

aqueous fraction) of T. crispa is evaluated for 

cytotoxic activity using brine shrimp lethal 

assay. In Brine shrimp lethality bioassay, the 

LC  values of methanolic crude extract and 50

petroleum ether, chloroform and aqueous 

fractions are found to be 6.43, 0.8. 4.58 and 

7.46 g/mL respectively (Islam et al., 2013).

1.9. Tiliacora Colebr.

 T. acuminata is a large twinning 

woody shrub distributed throughout India. 

Stem is twining, ribbed, woody, solid, green 

when young and brownish in older parts. Lea-

ves are long, alternate, simple, exstipulate, cor-

date, truncate or rounded at the base with long, 

ribbed and twisted petiole. The plant secretes 

secondary metabolites such as alkaloids, anthr-

aquinones, catechins, coumarins, flavonoids, 

phenols, quinones, saponins, steroids, sugar, 

glycosides, tannins and xanthoproteins (Kundu 

& Guha, 1975; Nishanthini et al., 2016).

 T. triandra is a woody climbing shrub, 

commonly known as 'Bai Yanang' or 'Yanang' in 

Thai. It is an indigenous plant distributed in 

South East Asia including Cambodia, India, La-

os, Malaysia, Myanmar, Thailand and Vietnam. 

Leaves are simple, alternate, lanceolate, broadly 

ovate, coriaceous, dark green, glabrous above 

and glaucous beneath. Inflorescence is axillary 

panicle, pseudoracemes or cauliflorous (IBP, 

2020). The plant species is a rich source of 

alkaloids, fatty acids, essential oils and 

polyphenolic compounds which is used in the 

treatment of fever, gastrointestinal diseases, 

hypertension, diabetes, skin diseases and 

malaria (Makinde et al., 2019).

Anticancer activities: Hydro alcoholic 

extract/fractions of T. acuminata have 

cytotoxic activity against five different cell lines 

including A-549 (Human small cell lung 

carcinoma), MCF-7 (Human breast cancer), 

HepG2 (Human hepatic cancer), HT29 (Human 

colon cancer) and L6 (Rat normal skeletal 

muscle). The alkaloid fractions of T. acuminata 

is found to be maximum cytotoxic against HT-

29 cell line (Rodrigues et al., 2020).

 Oxoanolobine isolated from methanol 

extract of T. triandra shows cytotoxic activity 

against the lung cancer cell line (NCI-H187); 

whereas, the water extract found to be active 

against oral cavity cancer (KB) cell line (Rattana 

et al., 2016). Moreover, the ethanolic extract of 

T. triandra exhibits cytotoxicity against five 

different cancer cell lines of the respiratory 

system including oropharynx cancer (KB), 

larynx cancer (Hep2) and human lung cancer 

(A549, COR-L23, NCI-H226) cancer cell lines 

with an IC  value ranging from 19.5 to 45.2 50

μg/mL (Juckmeta et al., 2019).

2. Outlook

 Medicinal plants are rich sources of 
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novel pharmaceutical compounds with potent 

bioactivities. These compounds are known to 

possess promising therapeutic effects to treat 

various ailments including cancer. Anticancer 

agents derived from plants have gained much 

attention because plant derived anticancer 

drugs are safe, effective, non toxic and 

economical, and are used as an alternate 

source of modern medicine against cancer. 

Plant derived anticancer agents will remain to 

serve as lead molecules for anticancer drug 

development. Most species of Menispermaceae 

have long been used in ayurvedic preparations 

to cure various diseases. The members of 

Menispermaceae have been recognized as 

effective anticancer agents to fight against 

various cancers including breast cancer, 

leukemia, colon cancer, oral cancer, hepatic 

cancer and cervical cancer. Warifteine, 

methylwarifteine, roraimine, simpodialine, 

tetradine, tinocordiside and palmatine are 

some of the important bioactive metabolites 

produced by Menispermaceae members that 

are responsible for the anticancer activity to 

prevent different cancer types. Further efforts 

are now necessary to explore more plants 

having anticancer properties to develop novel 

chemotherapeutic drugs that can save humans 

from cancer.
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