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1. ABSTRACT

In the pharmaceutical industry, the expected 
surge in production of new therapeutic entities 
promised by technological advances, such as 
high-throughput screening, synthetic libraries and 
advances in molecular biology and genomics, has 
not materialized. The unique structural diversity of 
natural products continues to provide opportunities to 
discover novel compounds. Secondary metabolites, 
active components of natural products such as marine 
organisms, microbial organisms and terrestrial plants, 
are particularly exciting untapped resources for 
exploration as medicines. Sri Lanka is home to around 
3700 plant species, half of which are considered as 
medicinal plants. Seventy per cent of the Sri Lankan 
population relies on this plant-based traditional 
medicine system for treating various illnesses such 
as tumors. As such these medicinal plant sources 
should be used to conquer terminal diseases and 
for prevention of diseases. Sri Lankan researchers 
have found several plant species that possess 
cytotoxic activity. This review summarizes the current 
information regarding the Sri Lankan plant materials 
that possess anticancer properties.

2. THE STATUS OF NATURAL PRODUCTS IN 
DRUG DISCOVERY

Natural products have been a source for the 
successful development of drugs (1). For many years, 

natural products have played a major role in human 
health. Despite this long period of historical use, 
it was only in the 19th century that compounds from 
natural products such as plants were isolated and 
characterized. The first commercially available pure 
natural product was morphine (Figure 1), which was 
marketed by Merck in 1826 (2). Pharmacist Friedrich 
Sertürner isolated morphine from Papaver somniferum 
(opium poppy). This initiated an era wherein drugs from 
plants could be isolated, studied and administered 
in precise doses (3-4). The production of aspirin 
(Figure 1) by Bayer followed in 1899. This was a semi-
synthetic pure drug (5) derived from salicylic acid and 
was initially isolated from number of willow species 
(Salix) in 1828 (6).

The investigation of natural products in 
order to discover novel therapies reached its peak 
in the 20th century, resulting in a pharmaceutical 
landscape heavily influenced by non-synthetic 
molecules. Analysis of developed therapies over 
the past 30 years or so reveals that ~ 40% of new 
chemical entities are natural products or are inspired 
by natural products (7-10). Despite this success, 
however, over the past two decades pharmaceutical 
companies have deemphasized natural product 
research. A possible reason is that natural 
products are deemed to be incompatible with drug 
discovery approaches based on novel techniques: 
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high-throughput screening (HTS); combinatorial 
chemistry, offering drug-like screening libraries and 
advances in molecular biology and genomics, which 
increase the number of molecular targets and strive 
for shorter drug discovery timelines. In addition, 
big pharmaceutical companies have reduced their 
research efforts into infectious disease therapy–a 
huge area in which natural product discovery was 
relevant, and there are concerns about repeated 
isolation of known compounds and uncertainties with 
regard to collection of biomaterial (7, 11-14). Although 
novel techniques have overtaken natural product-
based drug discovery, the surge in productivity has 
not increased the number of new chemical entities 
(1, 15). This demonstrates the importance of natural 
product research. Experts who continue to develop 
novel drugs from plants and other natural sources 
insist that nature is the best guide for discovering 
new therapies as organisms harbor medically useful 
substances (16-19).

Metabolism, occurring in all living organisms, 
is a collection of chemical processes necessary to 
maintain life. A number of compounds, known as 
metabolites, result from these processes. These 
metabolites can be divided into two major categories 
depending on their origin and function: primary 
metabolites are directly involved in development 
and reproduction while secondary metabolites are 
indirectly involved in metabolism by maintaining 
homeostasis. Secondary metabolites from natural 
sources have made a vital contribution to the 
development of various drugs (20-22), and there 
are exciting untapped natural sources of secondary 

metabolites around the globe yet to be explored for 
medicine development. Examples of these resources 
include marine organisms, microbial organisms and 
terrestrial plants (15, 23-24). 

2.1. Marine organisms

The, sea is the world’s largest unexplored 
resource. More than 70% of the earth is covered by 
oceans, representing over 95% of the biosphere. 
Experts estimate that the biological diversity of 
oceans is larger than that of tropical rain forests. The 
concept of medicines from the ocean is relatively new 
compared to medicines from microorganisms and 
terrestrial plants (25). In 1951, Werner Bergmann 
reported the isolation of unusual nucleosides from the 
sponge Cryptotethia crypta collected near the coast 
of Florida, USA. Out of these compounds chemical 
derivatives such as ara-A (vidarabine) with significant 
antiviral properties and ara-C (cytarabine) (Figure 2) 
with anticancer properties were developed (25-26). 
Marine organisms are very rich sources of biologically 
active secondary metabolites. This could be because, 
when these secondary metabolites are released into 
the water they are swiftly diluted, which may have a 
highly potent effect within water. Further, there is a 
high level of competition among marine organisms due 
to the high number of species coexisting in a restricted 
habitat, which is good for sustainability. Absence of 
light, extreme pH levels and water current are additional 
growth-limiting factors that fuel this competition. As a 
result of such competition many of the species have 
evolved to have chemical adaptations, and have 
developed secondary metabolites that may be used to 

Figure 1. Compound structures of (a) Morphine and (b) Aspirin. 
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defend against predation, or overgrowth by competing 
species, or conversely, to subdue motile prey species 
for ingestion (27-29). Secondary metabolites of 
marine species have shown a vast array of properties 
including antitumor, antiviral, antibacterial, antimalarial, 
antifungal, antiinflammatory, and antilipidemic activities 
(30-32). This illustrates that the marine environment is 
home to a rich source of bioactive compounds. In a 
National Cancer Institute (USA) preclinical cytotoxicity 
screen, ~ 1% of the tested marine samples showed 
antitumor potential versus 0.1% of the tested terrestrial 
samples (33). For instance, as part of the screen, the 
marine tunicate Ecteinascidia turbinate was found 
to have anticancer activity and Trabectedin (Figure 
2), a marine alkaloid, was isolated (33). This agent 
gained approval by the EU for the treatment of soft-
tissue sarcoma and relapsed ovarian cancer. It is also 
undergoing clinical trials for the treatment of breast, 
prostate and pediatric sarcomas (34-36). There 
remains an enormous number of marine species yet to 
be explored in the quest to find novel drugs and drug 
leads (37). 

2.2. Microbial organisms

Bacteria and fungi as living organisms have 
the ability to produce secondary metabolites or small-
molecule natural products (38-41). The discovery of 
the antibacterial agent penicillin (Figure 3), isolated 
from the filamentous fungus Penicillium notatum by 
Alexander Fleming in 1929, ushered a new era in 
medicine. This discovery led to the investigation of 
number of novel bioactive agents (15, 42). In 1943, 
Selman Waksman explored microbial sources for 
novel natural products which led to the isolation of 
streptomycin (Figure 3) which was the first therapy 
for tuberculosis, from Streptomyces griseus. Despite 

the success of these agents, currently however, 
there is an increase in the frequency of multidrug 
resistance and pan resistant strains which is a huge 
concern in the fight against pathogenic bacteria. 
Many of the antibiotics which are used in the clinic 
today were discovered before the 1970s and 
recent reports have shown the danger of antibiotic 
resistance with over two million infections and over 
23,000 deaths annually in the USA alone. This 
demonstrates the need for new antibacterial research 
using microorganisms (43-44). Nevertheless, due to 
the structural diversity of microbial sources, many 
other vital therapies apart from antibacterial agents 
have been discovered. For example, antineoplastic 
antibiotics extracted from microorganisms are among 
the most significant of the cancer chemotherapeutic 
agents. Members of the anthracycline class of drugs 
extracted from Streptomyces include mitomycin, 
doxorubicin and daunomycin (Figure 3) (45-47). 
Further examples of therapeutic agents discovered in 
microorganisms include immunosuppressive agents 
such as rapamycin and cholesterol-lowering agents 
such as mevastatin (Figure 3). Advances of genetics 
especially the use of ribosomal RNA sequencing as a 
microbial species profiling tool has begun to uncover 
a vast diversity of novel microbes from terrestrial 
and marine environments. This huge collection of 
microorganisms’ has exposed unexploited natural 
product chemistry that has eventually led to the 
development of metagenomics, which helps to 
explore microorganisms who are recalcitrant to 
culturing. These new approaches will help to detect 
microbial natural products that have novel bioactive 
metabolites with distinguishing functionalities. Hence, 
there is an enormous reservoir of natural compounds 
which could be developed from microorganisms to 
treat various diseases including cancer (41-43). 

Figure 2. Compound structures derived from marine organisms (a) ara-A (vidarabine) (b) ara-c (cytarabine) and (c) Trabectedin.
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2.3. Terrestrial plants

According to the world health organization 
(WHO), ~ 65% of the world’s population relies on 
traditional medicines derived from terrestrial plants 
for their primary healthcare needs (2, 48). Plants 
have formed the basis of traditional medicine 
systems used for thousands of years and produce a 
remarkable diverse array of secondary metabolites. 
These metabolites have been mainly used to develop 
antibacterial and anticancer agents and until very 
recently many blockbuster drugs were derived from 
only plant sources (49). As well as morphine and 
aspirin (Figure 1), some of the other examples of 
medicinal compounds obtained from plant sources 
include artemisinin (Figure 4), isolated from a Chinese 
plant Artemisia annua, traditionally was used for 
malaria, and silymarin (Figure 4), extracted from the 
seeds of Silybum marianum, used for the treatment 
of liver diseases (2). The greatest impact of plant-
derived drugs has been in the treatment of cancer. 
American Indians used extracts from the roots of 
Podophyllum peltatum, (mayapple) for the treatment 
of skin cancers and venereal warts many years ago 
(50-51). In the 1950s, the isolation of vinblastine and 
vincristine (Figure 4) from the leaves of the field-
grown Catharanthus roseus plant began the modern-
day usage of plant-based anticancer agents (52-55). 
These vinca alkaloids have contributed to long-term 
remissions in Hodgkin’s lymphoma, breast cancer, 
non-small cell lung cancer, advanced testicular cancer 

and Kaposi’s sarcoma (56). Another promising agent 
is paclitaxel (Taxol) (Figure 4), obtained from the 
bark of Pacific yew Taxus brevifolia (18). Paclitaxel 
is used mostly in the treatment of breast cancer and 
ovarian cancer. Other analogues of paclitaxel, such as 
docetaxel (Figure 4) were developed: semi-synthetic 
docetaxel is used in the treatment of metastatic breast 
cancer (57). Herbal medicines, dietary supplements 
and edible plants are also used in the prevention of 
cancer by virtue of their capacity to target cancer 
initiation, promotion and progression. Plant-based 
cancer chemopreventive agents, developed in the 
laboratory and evaluated using clinical studies, include 
curcumin from turmeric, genistein from soybean, 
luteolin from green vegetables such as broccoli, 
cabbage and cauliflower and resveratrol from grapes 
(Figure 4) (4, 24, 58-62). As such, identifying novel 
preventive agents from natural products may help 
to prevent or delay the onset of cancers and may 
prove useful in combination with existing therapies 
to minimize recurrence and metastasis in patients 
with cancer (63-65). Characterization and isolation of 
bioactive compounds from medicinal plants continue 
today although the search has diminished to a 
certain extent. Even if an isolated compound does 
not find useful as a drug, it may serve as a drug lead 
for developing novel pharmaceutical drugs. Due to 
the long history of human use and co-evolution of 
plants and humans, phytochemicals from plants may 
provide a safer and more holistic approach to disease 
treatment and prevention (48). 

Figure 3. Compound structures derived from microbial organisms (a) penicillin, (b) streptomycin (c) mitomycin, (d) doxorubicin (e) daunomycin (f) 
rapamycin and (g) mevastatin, 
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2.4. Traditional medicine system of Sri Lanka

Sri Lanka is home to ~ 3700 floral species, 
~ 894 of which are endemic to the country and a little 
less than half are currently considered as threatened 
(66-69). The total plant life ranges from that found 
in equatorial rain forests to that found in dry zones; 
temperate-zone plants are found in the highlands. 
(70). In Sri Lanka, ~1430 plant species representing 
181 families are considered as medicinal plants. 
Currently ~ 625 Sri Lankan plant species are used 
for traditional medicinal purposes and out of these 
~ 200 species are commonly used (67). The most 
commonly used (> 50,000 kg/year) medicinal plants 
in Sri Lanka include Centella asiatica, Zingiber 
officinale, Sesamum indicum, Terminalia chebula, 
Terminalia bellirica, Phyllanthus emblica, Vitex 
negundo, Asparagus racemosus, Trachyspermum 
roxburghianum, Azadirachta indica, Pavetta indica 
and Indigofera tinctoria. These species are major 
ingredients in more than 50 medicinal formulae. 
According to a 2001 survey conducted by the 
International Union for Conservation of Nature, 
the demand for herbal material in the island was 
3,864,760 kg with a value of 386 million LKR 
in the year 2000. Due to the lack of systematic 
production in Sri Lanka, ~ 1,500,000 kg of herbal 
material is imported annually, costing ~ 125 million 
LKR. Local cultivation of the imported plants would 
therefore save a considerable amount of foreign 

exchange since most of these plants are said to 
be well adapted to Sri Lankan climatic conditions. 
Further, the traditional medicine practice is critically 
dependent on an uninterrupted availability of plant 
material. However, adulteration and illegal collection 
of plant material from forests are matters of concern. 
Adulteration could be evaluated by methods such 
as chemical fingerprinting and genomic testing 
(e.g. DNA barcoding), which are proven useful 
techniques for identifying plants. Steps should also 
be taken to create awareness among local farmers 
about medicinal plants and their economic value 
so that they could preserve and cultivate valuable 
plants. Thus, standardized protocols should be 
implemented for the collection of plant material in 
the country. Various parts of plants are collected for 
medicinal purposes in Sri Lanka: leaves (22.2%), 
roots (17.9%), seeds (12.8%), bark (12.5%), fruits 
(9.3%), whole plant (8.8%), stem (6.3%), flowers 
(6.2%) and latex (0.4%) (68). Generally, traditional 
medical preparations take the form of decoctions, 
juices, pastes, powders, wines, oils, tablets and 
capsules. Strict quality control methods should be 
followed in the preparation of medicines with herbs 
to ensure safety and efficacy. 

In Sri Lanka, the traditional medicine system, 
using local resources, has been practiced for more 
than 5000 years in the treatment of various diseases, 
including those of complicated etiology such as 

Figure 4. Compound structures derived from terrestrial plants (a) artemisinin (b) silymarin (c) vinblastine (d) vincristine (e) paclitaxel (f) docetaxel (g) 
curcumin (h) genistein (i) luteolin and (j) resveratrol.
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cancer (71). Building of hospitals was initiated by Sri 
Lankan kings including Pandukabaya (437-367 B.C.), 
Dutugamunu (161-137 B.C) and Buddhadasa (341-
370 A.D). These hospitals had patient facilities for 
both monks and laity. Medicinal boats were found in 
the archaeological remains of hospitals built in the city 
of Anuradhapura in the 4th century (72). These boats 
were used to treat various conditions, including arthritis 
and snake bites, by immersing the patients in a bath 
filled with herbal oils. Moreover, many more hospitals 
had been built by kings of Sri Lanka for the ill, crippled 
and the blind, and the ruins can be found in places such 
as Mihnitale, Medirigiriya and Dighavapi. Excavations 
of some of these hospital sites have revealed medicine 
grinders, ceramic jars for the storage of medicines, 
mini scales, pairs of scissors, forceps and scalpels, 
thus providing ample evidence for the practice of 
medicine and surgery (73). According to ancient 
history, King Buddhadasa was known as a renowned 
physician and he documented his healing practices 
in “Sararthasangrahaya”. Further, King Agrabodhi 
VII (766-772 A.D.) conducted research pertaining to 
medicinal substances and studied medicinal plants 
from all over Sri Lanka to determine which plants were 
beneficial for the sick. Thus, these facts demonstrate 
that medieval Sri Lanka had a rich history of medicines 
used for the wellbeing of the people; this information 
is still used by some local medical practitioners (73-
74). At present, the island maintains a rich traditional 
medicine system which caters for ~ 70% of the 
population (75). This medicinal system comprises 
of ayurveda, siddha, unani and deshiya chikitsa 
(indigenous medical system) (76-77). Both ayurveda 
and siddha systems were introduced by India to Sri 
Lanka (78). The ayurveda system comprises single 
herbs and poly herbal formulations while the siddha 
system comprises of mineral preparations (79). The 
unani system was introduced by Arabs who came to 
Sri Lanka for trading purposes. Some of the medicines 
from siddha and unani are incorporated within the 
ayurveda system and these two systems are mostly 
practiced by the Tamil and the Moor communities of Sri 
Lanka (80). The deshiya chikitsa system has prevailed 
in Sri Lanka for many years and the knowledge has 
been passed from generation to generation; some of 
the indigenous medicine practitioners are decedents 
of families with secret formulae to cure illnesses. This 
Sri Lankan indigenous system is famous for several 
disciplines, such as fractures, snake poisoning, eye 
diseases, tumors, burns and mental disorders (81). 
Nevertheless, the Sri Lankan version of the traditional 
medicine system and the ayurveda system have been 
integrated to some extent in practice over the years 
(80). The ayurveda system was formally introduced 
to Sri Lanka from north India along with Buddhism 
during the period of King Devanampiyatissa (247-207 
B.C.) (82). Nevertheless, the indigenous traditional 
medicine system had been treating the sick in a 

developed manner long before the ayurveda system 
was introduced to Sri Lanka. 

The colonial conquests of Sri Lankan 
territory started in 1505 A.D. with the Portuguese 
arriving in Sri Lanka. The settlers reportedly used 
local knowledge to cure dysentery and snake 
poisoning among soldiers. Thereafter, the Dutch who 
ruled Sri Lanka from 1640 to 1796 A.D. built many 
hospitals in the country where herbal medicines 
were used alongside drugs imported from Europe. 
During this period, King Naredrasinghe (1707 
A.D.) translated a 13th century palm manuscript on 
medicine (“Bhesajja Manjusa”) and also compiled a 
book on indigenous medicinal prescriptions (“Vattoru 
Vedapotha”). The British colonial period started in 
1796. The Sri Lankan traditional medicine system 
faced a significant decline during the British colonial 
era wherein Western medicine was established. 
Today, western medicine is the dominant form of 
treatment used in Sri Lanka, especially among the 
urban population (83). A notable exception to this 
trend under the British rule, was the establishment 
of a state-sponsored college of indigenous medicine 
in 1929 (currently called the Institute of Indigenous 
Medicine, a center for study and research on the 
traditional medicine system). It is important that this 
rich traditional medicine system is preserved in Sri 
Lanka alongside the western medicine system and 
that it should not be diminished with the current tempo 
of globalization (74). The ministry of health, nutrition 
and indigenous medicine of Sri Lanka is working on 
integrating the modern western medicine system 
with the traditional medicine practice along with 
enhancing standardization. This is in accord with the 
WHO 2014-2023 traditional medicine strategy, aimed 
at strengthening the role of traditional medicine in 
keeping populations healthy. Furthermore, traditional 
medicine could be used in diseases for which there 
is no treatment by modern medicine, and traditional 
medicine can also be used as an adjuvant therapy 
to improve quality of life. Currently, there are around 
20,353 registered Ayurvedic physicians and 8,000 
indigenous traditional medicine practitioners who are 
engaged in public healthcare in Sri Lanka (68). 

The global wellness market is currently 
valued at ~ 4.2 trillion USD, of which ~ 360 billion USD 
comprises traditional and complementary medicine. 
This demonstrates that Sri Lanka has a vast economic 
potential with its traditional medicine system in 
disease prevention, diagnosis and management, and 
also in the development of standardized products that 
are safe and effective, using modern-day science 
and technology. As such, Sri Lanka should not be 
a country just providing the raw materials of natural 
products but should be a country developing new 
products with the help of local as well as foreign 
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collaborators. This would place Sri Lanka on the 
world map for innovation in wellness medication. It 
is also worth noting that the Sri Lankan traditional 
medicinal system has not received as much attention 
as the Indian ayurveda medicinal system. Therefore, 
comprehensive studies on its therapeutic potential 
using modern-day science and technology will be 
vital in demonstrating its importance to the world (71) 
(84). It should be noted that only ~ 1% of Sri Lankan 
plants and traditional medicinal formulae have been 
scientifically evaluated, possibly due to insufficient 
resources. The island is emerging as a leading 
destination for wellness tourism due to its rich cultural 
and wellness lifestyle-based heritage. In this context, 
it is important to scientifically validate and determine 
the mechanisms of action of some of the medications 
used for complicated etiologies such as cancer with 
the aim of personalizing medicine according to the 
patient’s need. Personalized medicine helps in the 
identification of the precise cause and therapeutic 
target at different stages in the disease process. 
Thus, researchers involved in modern drug discovery 
should start revisiting ancient traditional medicine 
knowledge of the country and conduct research on 
Sri Lankan prodigious plant sources when developing 
new effective pharmacological agents to treat 
complex diseases such as cancer.

2.5. Cytotoxic activity of plants from Sri Lanka

The incidence of cancer is increasing globally 
including in Sri Lanka. This could be due to aging of 
the population and adoption of various lifestyle factors 
such as westernized diets, smoking, consumption of 
alcohol and lack of physical activity (85-86). Cancer 
is a multifactorial disease and it is generally difficult 
to treat, especially at advanced stages. Further, 
resistance to cancer chemotherapy is a common 
phenomenon. We have not yet been able to conquer 
cancer with the currently available therapies. Therefore, 
clearly, novel pharmaceuticals are needed to combat 
cancer and development of anticancer therapies from 
natural products remains crucial (87-89). Among the 
many medicinal properties that Sri Lankan plants 
possess, cytotoxic/antiproliferative activity has been 
documented and might be useful when developing 
novel agents for cancer. The cytotoxic/antiproliferative 
activity of preparations of Sri Lankan plant extracts are 
listed in Table 1. 

Organic extracts from some of the 
plant species listed in Table 1 contain several 
active chemical compounds that have cytotoxic/
antiproliferative activity according to researchers in 
Sri Lanka. It is essential to identify active compounds 
from plants so that they can be tested for therapeutic 
potential. Table 2 lists some of the active compounds 
isolated from these plant extracts. A few of these 

compounds are novel and some are already in use. 
The listed compounds which are already in use are 
currently used as food/dietary supplements and 
generally considered as safe in terms of disease 
treatment and/or prevention. However, it should be 
noted that the Food and Drug Administration (FDA) 
and European Food Safety Authority (EFSA) do not 
approve food supplements before they are marketed. 
It is the responsibility of the manufacturers and 
distributors to make sure that the dietary products are 
safe before they go to the market. The consumer could 
also consult a healthcare professional before using 
any food supplements for their own safety (102-103). 
The listed compounds are promising and warrant 
continued investigation both at cellular and clinical 
level with the aim of developing pharmaceutical 
agents for various complicated etiologies such as 
cancer.

3. CONCLUSIONS

HTS and combinatorial chemistry play a 
major role in the drug discovery industry today. A 
multidisciplinary approach to drug discovery involving 
these methods combined with natural product drug 
discovery will be a good approach to combat the 
current decline in the exploration of natural products 
for novel compounds (121). Indeed, the exploration 
of nature is vital in finding novel active compounds 
and leads for various human diseases and this 
exploration should not be allowed to diminish (122). 
Scientists in developing countries such as Sri Lanka, 
where natural products are available in abundance, 
should take the lead and implement interdisciplinary 
research on natural products together with traditional 
medical practitioners, healthcare professionals of 
modern medicine, academics and industrialists. 
This would contribute to the globally growing 
pharmaceutical discovery and drug development. 
A multi-disciplinary approach will also help to pave 
the way for Sri Lanka to burrow in the goldmine of 
the global wellness market. Furthermore, traditional 
medicine should be scientifically evaluated at a 
molecular level which will help to determine the 
mechanism of action. Moreover, determination of 
safety and efficacy of the treatment at a clinical level, 
especially in the case of complex diseases such as 
cancer, will make the medicines more promising in the 
era of precision medicine. The use of technologies, 
such as nanotechnology, would also be helpful in the 
formulation of traditional medicines with improved 
bioavailability and efficacy in the treatment of cancer, 
although additional scientific investigations may be 
needed. Additionally, a thought should be given to 
maintaining a systematic database in Sri Lanka, 
documenting research conducted on the island’s 
natural products, thus providing a very valuable 
resource for researchers around the globe.
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Table 1. Plants from Sri Lanka with cytotoxic and antiproliferative properties

Name of plant/s Family Local names 
used in Sri 
Lanka

Biologically active 
plant extracts

In vitro cytotoxicity/antiproliferative activity in 
cancer cell lines

Mangifera zeylanica Anacardiaceae (Sinhalese name 
(S))- Etamba, 
(Tamil name (T))-
Kaddu-ma

Hexane extract of 
bark, Chloroform 
extract of bark and 
Chloroform extract 
of fruit peel

Hexane extract of bark- MCF7 breast cancer cells, 
MDA-MB 231 breast cancer cells and SKOV3 ovarian 
cancer cells.
Chloroform extract of bark- MDA-MB 231 breast 
cancer cells (90). 
Chloroform extract of fruit peel- MCF7 breast cancer 
cells (91). 

Flueggea leucopyrus Phyllanthaceae S-Heen Katupila, 
T-Mudpulanti

Aqueous decoction 
of leaves

Hep-2 cervical cancer cells and AN3CA endometrium 
cancer cells (92-93).

Scyphiphora 
hydrophyllacea

Rubiaceae S-Kadolana 
species, 
T-Sathuppunila 
thawarankal 
species

Hexane extract 
of leaves and 
Chloroform extract 
of leaves

Hexane and chloroform extracts- HepG2 liver cancer 
cells (94). 

Mangifera indica Anacardiaceae S-Ambha, 
T-Manga

Methanol extract 
of bark

MCF7 breast cancer cells, MDA-MB 231 breast cancer 
cells and SKOV3 ovarian cancer cells (95). 

Phyllanthus debilis Phyllanthaceae S-Elapitawakka, 
T-Kulhainelli

Aqueous decoction 
of roots

RD rhabdomyosarcoma cells (96). 

Campnosperma 
zeylanica

Anacardiaceae S-Aridda Hexane extract of 
leaves and bark

Hexane extract of leaves and bark- MCF7 and MDA-
MB 231 breast cancer cells (69). 

Bhesa ceylanica Centroplacaceae S-Eth heraliya, 
T-Konnai

Ethyl acetate 
extract of bark

MCF7 cells and MDA-MB 231 breast cancer cells (69). 

Calophyllum calaba Clusiaceae S-Guru keena, 
T-Chirupunnai

Chloroform extract 
of leaves and ethyl 
acetate extract of 
leaves

Chloroform extract of leaves and ethyl acetate extract 
of leaves - MCF7 breast cancer cells (69).

Calophyllum moonii Clusiaceae S-Domba keena, 
T-Punnai

Methanol extract 
of leaves and ethyl 
acetate extract of 
leaves

Methanol extract of leaves- MCF7 and MDA-MB 231 
breast cancer cells. 

Ethyl acetate extract of leaves- MCF7 breast cancer 
cells (69).

Calophyllum
tomentosum

Clusiaceae S-Tel keena, 
T-Pongu

Chloroform extract 
of bark

MCF7 breast cancer cells (69).

Connarus championii Connaraceae S-Wel radaliya Hexane extract 
of leaves and 
chloroform extract 
of leaves

Hexane extract of leaves- MCF7 and MDA-MB 231 
breast cancer cells. 
Chloroform extract- MDA-231 breast cancer cells (69). 

Schumacheria
castaneifolia

Dilleniaceae S-Kekiriwara Ethyl acetate 
extract of bark and 
chloroform extract 
of bark

Ethyl acetate extract of bark and chloroform extract of 
bark- MDA-MB 231 breast cancer cells (69).

Doona macrophylla Dipterocarpaceae S-Maha beraliya Methanol extract 
of bark

MCF7 breast cancer cells (69).

Chaetocarpus
coriaceus

Peraceae S-Gal hadoka Methanol extract 
of bark

MCF7 breast cancer cells (69).

Lijndenia capitellata Melastomaceae S-Pini baru, Ethyl acetate 
extract of leaves

MCF7 breast cancer cells (69).

Memecylon rostratum Melastomaceae S-Heen kuratiya Hexane extract of 
bark

MCF7 breast cancer cells (69).

Cleistocalyx nervosum Myrtaceae S-Bata damba Methanol extracts 
of leaves and bark 
and Ethyl acetate 
extracts of leaves 
and bark

Methanol and ethyl acetate extracts of leaves- MDA-
MB 231 breast cancer cells 

Methanol and ethyl acetate extracts of bark- MCF7 
breast cancer cells (69)

Ochna jabotapita Ochnaceae S-Mal kera, 
T-Chilanti

Chloroform extract 
of leaves

MCF7 breast cancer cells (69).

Gardenia crameri Rubiaceae S-Galis Ethyl acetate 
extract of bark

MCF7 breast cancer cells (69).
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Tabernaemontana 
divaricata

Apocynaceae S-Wathusudda, 
T-Nandi-battai

Ethanol extract of 
leaves and stem

Ethanol extract of leaves and stem- SKBR3 breast 
cancer cells (97). 

Plumeria rubra Apocynaceae S-Araliya, T-Arali Ethanol extract of 
leaves

SKBR3 breast cancer cells (98).

A traditional medicine 
formulation of 
Adenanthera pavonina 
and Thespesia 
populnea 

Fabaceae 
(Adenanthera 
pavonina), 
Malvaceae 
(Thespesia 
populnea)

S-Madatiya, 
T-Anaikuntumani 
(Adenanthera 
pavonina), 
S-Gansuriya, 
T-Kavarachu 
(Thespesia 
populnea)

Aqueous decoction 
of equal amounts 
of bark of both 
plants

Hep-2 cervical cancer cells (99).

A traditional medicine 
formulation of Nigella 
sativa, Hemidesmus
indicus and  Smilax 
glabra 

Ranunculaceae 
(Nigella sativa), 	
Apocynaceae 
(Hemidesmus 
indicus), 	
Smilacaceae 
(Smilax glabra)

S-Kalu duru, 
T- Karum-
cheerakam 
(Nigella sativa), 
S-Iramusu, 
T-Nannari 
(Hemidesmus 
indicus), 
S-Cheena ala 
(Smilax glabra)

Aqueous decoction 
of equal amounts 
of Nigella 
sativa seeds, 
Hemidesmus
indicus roots and 
Smilax glabra 
rhizomes

HepG2 liver cancer cells (100).

A traditional medicine 
formulation of 
Terminalia bellirica, 
Terminalia chebula, 
Phyllanthus emblica and 
Commiphora
Mukul and a traditional 
medicine formulae of 
Terminalia bellirica, 
Terminalia chebula, 
Phyllanthus emblica, 
Commiphora mukul, 
Smilax china and 
Nigella sativa

Combretaceae 
(Terminalia 
bellirica), 
Combretaceae 
(Terminalia 
chebula), 
Phyllanthaceae 
(Phyllanthus 
emblica),  	
Burseraceae 
(Commiphora
Mukul), 	
Smilacaceae 
(Smilax china) and 	
Ranunculaceae 
(Nigella sativa)

S-Bulu, 
T-Ahdan-koddai 
(Terminalia 
bellirica), 
S-Aralu, 
T-Kadukkay 
(Terminalia 
chebula), S-Nelli, 
T-Topu-nelli 
(Phyllanthus 
emblica), 
S-Gugul 
(Commiphora
Mukul), 
S-Cheena ala 
(Smilax china) 
and S-Kalu 
duru, T- Karum-
cheerakam 
(Nigella sativa)

Aqueous decoction 
of equal amounts 
of Terminalia 
bellirica fruit, 
Terminalia chebula 
fruit,
Phyllanthus 
emblica fruit and 
Commiphora
mukul resin 
(decoction 1) 
and the second 
aqueous decoction 
contained equal 
amounts of
Terminalia bellirica 
fruit, Terminalia 
chebula fruit,
Phyllanthus 
emblica fruit, 
Commiphora
mukul resin, 
Smilax china root 
and Nigella sativa 
seeds (decoction 
2).

Decoction 1 and 2- RD rhabdomyosarcoma cells 
(101).

Table 2. Chemical compounds isolated from medicinal plant species from Sri Lanka

Plant Extract Compound/s Structure In vitro 
Cytotoxicity/
antiproliferative 
activity in cancer 
cell lines

In vivo 
activity and 
activity 
in human 
clinical trials 
if performed

Names of 
pharmaceutical 
drugs developed 
if any with the 
compound/s

Mangifera 
zeylanica

Hexane 
extract of 
bark

A resorcinolic lipid- 
5-((8Z, 11Z, 14Z)-
hexatriaconta-8, 11, 
14-trienyl) benzene-
1,3-diol

MCF7 breast 
cancer cells (104). 

None. None. If a therapy 
is developed 
it could have 
anticancer effects 
on hormone 
positive breast 
cancer.

Chloroform 
extract of 
bark

Chloromangiferamide MDA-MB 231 
breast cancer cells 
(105).

None. None. If a therapy 
is developed 
it could have 
anticancer effects 
on triple negative 
breast cancer.
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Quercetin MDA-MB 231, 
MCF7 breast 
cancer cells and 
SKOV3 ovarian 
cancer cells (105).

Quercetin 
has shown 
anticancer 
effects in a 
variety of 
cancers for 
example it 
has shown 
to reduce 
tumor volume 
of MCF7 
tumor mouse 
models 
(106-107). 
Quercetin has 
also shown 
inhibitory 
effects against 
tyrosine 
kinase in 
a phase I 
clinical trial 
with cancer 
patients (108).

Quercetin is 
currently sold as a 
food supplement 
around the world 
for various ailments 
such as seasonal 
allergies, for the 
prevention of 
diabetic cataracts, 
for chronic 
prostatitis, and 
as an adjunctive 
therapy in cancer 
(109). 

Catechin MDA-MB 231, 
MCF7 breast 
cancer cells and 
SKOV3 ovarian 
cancer cells (105).

Catechin 
has shown 
to have an 
effect on a 
variety of 
cancers for 
example, it 
was shown to 
reduce lung 
metastasis 
induced 
by B16F-
10 murine 
melanoma 
cells in 
mice (110). 
Further, 
catechins in 
green tea 
were shown 
to reduce 
high-grade 
prostate 
intraepithelial 
neoplasia 
before 
prostate 
cancer 
develops in 
men (111).

Catechin is 
found in food 
supplements which 
are sold currently 
worldwide such 
as green tea 
catechins. These 
have shown to 
be beneficial 
in cancer, 
cardiovascular 
disease, diabetes, 
obesity, infections 
and neurological 
diseases (112). 

Scyphiphora 
hydrophyllacea

Hexane 
extract of 
leaves

Hopenone-I HepG2 liver 
cancer cells, 
MCF7 breast 
cancer cells 
and AN3CA 
endometrium 
cancer cells (113).

None. None. If a therapy 
is developed 
it could have 
anticancer 
effects on 
hormone positive 
breast cancer, 
hepatocellular 
carcinoma and 
endometrium 
cancer. 

Eichlerianic acid MCF7 breast 
cancer cells and 
NCI-H292 lung 
cancer cells (114).

None. None. If a therapy 
is developed 
it could have 
anticancer effects 
on hormone 
positive breast 
cancer, and in 
mucoepidermoid 
carcinoma.
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