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Abstract 

Lung Cancer is one of many diseases with a high mortality rate and is difficult to detect until cancer can 

progress significantly. Its difficulty in detecting the disease has taken a toll on the patient's health. Smoking or 

being exposed to pollution both indoors and out, radiation exposure, and working in an environment containing 

hazardous elements are just a few of the many causes of lung cancer identified. Every cancer can cause an 

uncontrollable growth of a cell because of the ability to evade an induction of apoptosis and can cause nearby 

cells to mutate and modify a specific characteristic of the cell. Many anticancer substances used in today's world 

are derived from plants, as they have been known for centuries to possess anticancer properties. After 

discovering the properties, drugs for small cell lung cancer were developed. Around 3,000 plant species have 

been shown to exhibit anticancer activity. T. triandra is an indigenous Southeast Asian plant folk healer 

frequently used for anticancer properties. T. triandra has been studied and reported to possess anticancer in 

Numerous parts of the plant, and said components have inhibitory properties against a variety of cancer cell 

lines. The tests have also shown that T. triandra presents an antitumor activity in animals. Using caspase-

activation pathways prevented the growth of four human cholangiocarcinoma cell lines. It also showed rapid 

tumour growth inhibition in cholangiocarcinoma xenografted mice. In conclusion, T. triandra has been used for 

culinary and medicinal purposes for centuries. Numerous studies and publications have been conducted. Apart 

from its nutritional Tiliacora triandra; anticancer activity; apoptosis; multidrug resistance lung cancerq1q  value, 

studies have revealed that it possesses medicinal and cancer-fighting properties. However, further studies on the 

mechanisms of T. triandra anticancer are necessary. 

 

Keywords: Tiliacora triandra; anticancer activity; apoptosis; multidrug resistance lung cancer 
 

Introduction: 

Cancer is a disease which consists of a collection of 

heterogeneous genetic diseases in which some of the 

body’s cell growth cannot be controlled (1). Various 

methods have been utilized to treat cancer cells (2, 3). 

Main alteration that causes untrollable growth is the 

evasion of apoptosis (4). In addition, two 

characteristics of cancer which include instability of 

the genome and mutation tumor-promoting 

inflammation that have been explained in the 

hallmarks (5). Coordinated cell actions such as cell 

proliferation, and apoptosis are modified to produce 

the altered cell with certain characteristics (6). Plants 

especially herbs have been a considerable source of 

new drugs and have been proven useful for the use 

for cancer treatment (7, 8). Medicines that are made 

from herbs have been perceived as one of the 

interesting methods to cure lung cancer as they have 

proven to be useful and effective in reducing the 

severity of the side effects (9). Tiliacora triandra (F. 

Menispermaceae) is used in various cuisines and is 

also known for its medicinal potential (10, 11). This 

review aims to explore its photochemical properties 

and antiproliferative activity and mechanism of 

action  from the leaves of the plant to cancer. 
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Tiliacora triandra Diels: Phytochemical 

constituents 

T. triandra also known as Limacia triandra (Colebr.) 

Hook. f. and Cocculus triandrus Colebr which 

belongs to the Menispermaceae family (12). T. 

triandra is a climbing plant with a slender stem and 

succulent with leaves (13). T. triandra is a dioecious 

plant in which male and female flowers are separated 

on individual plants (12). Male flowers have 3 or 6 

petals and 3 stamens and are yellow in color (12, 14). 

Female flowers have 6 petals (14). Fruits are drupe in 

shape and the root surface is grayish-yellow (12, 14). 

In southeast Asia T. triandra are found commonly 

especially in the northeast of Thailand and Lao PDR 

(10). Because of the antipyretic and anti cancer 

properties in the leaves of the plant it is used in Thai 

medicines and in many traditional cuisines of 

Thailand (7). A large amount of research reported 

that the roots of T.triandra contain 

Bisbenzylisoquinoline alkaloids including tiliacorine, 

tiliacorinine and nor-tiliacorinine (15). Some research 

has also found Antibacterial, antimalarial, anticancer, 

anti-inflammation, antioxidant, antipyretic, alcohol 

detoxification, and acetylcholine esterase (AChE) 

inhibitory properties in some parts of the plant (16-

18). Various chemical components have been 

reported in the roots, stems and leaves of T. triandra 

(13). The roots and stems have many bisbenzylisoqui 

noline alkaloids which consist of tiliacorine, 

tiliacorinine, nortiliacorinine A, tiliacorinine 2’-N-

oxide and yanangcorinine which have been reported 

to be found in both stem and leaves Meanwhile 

yanangine, dinklacorine, tilianangine, tiliageine, 

protoquercitol, tilitriandrine, magnoflorine, 

nortiliacorine A, noryanangine,norisoyanangine and 

many fatty acids have also been reported only in the 

stem.An alcoholic extract of T. triandra shows the 

presence of tannins, triterpenes, flavonoids, saponins 

and alkaloids, alkaloid oxoanolobine, further research 

also see the presence of polyphenols such as 

santonin, minecoside, protopseudohypericin, 3-O-

methylluteolin glucoside malonylated, monoepoxy-

betacarotene, 3-demethoxy-9α-hydroxyligballinol-O-

glucoside, p-hydroxybenzoic acid, flavone glycoside 

cinnamic acids derivative, and flavanone glycoside 

(11, 19, 20).  

Quantification studies have found that T. triandra 

have a High content of phenolic compounds, vitamin 

E, fatty acids, and essential oils (21). A research of 

100 mg water extract revealed that quercetin, 

cyanidin, gallic acid are found within the extract (12, 

22). Chlorophyll, rutin, tannic acid, and isoquercetin, 

catechin, quercetin and gallic acid are seen in 

lyophilized leaves juice powder (11). Relatively high 

levels of vitamin E, phytol and 1-cyclohexenylacetic 

acid and the other compounds such as oleamide, oleic 

acid, neophytadiene, palmitic acid, 5-hydroxymethyl-

2-furancarboxaldehyde, and 2,6-dimethyl-3-

(methoxymethyl)-benzoquinone when doing the GC-

MS analyst of the methanolic extract (7, 23). 

Furthermore, essential oil are yielded by distilling 

fresh leaves distilling and it is seen that isophytol, 

linoleic acid, n-hexadecanoic acid are the most 

abundant components compared to others and by 

further doing GC-MS analysis of this extract have 

found another compounds such as linalool, α-

terpineol, p-vinylguaiacol, 1-hexanol, β-

damascenone, neophytadiene, tetradecanoid acid, 3-

hexen-1-ol, sphatulenol, benzeneacetal dehyde, and 

linalool oxide are found by doing the GC-MS 

analysis (13, 23). According to the research, T. 

triandra Leaf extract contains many properties 

including anti-oxidant and anti-inflammatory 

properties with many active compounds composed of 

condensed tannin, triterpene, flavonoid, saponin, 

phyrol and α-tocopherol (20). Polyphenols include p-

hydroxybenzoic acid, minecoside, flavones glycoside 

cinnamic acid derivative, and monoepoxy-

betacarotene (18). Thus, T. triandra  can also be an 

option in curing diseases involving free radicals and 

inflammation (11). T. triandra leaves also contain 

oxoanolobine as the main bioactive compound (11, 

22). Highest cytotoxic activity against lung cancer 

(NCI-H187) cell lines are shown with the methanol 

extract while the water extract exhibited the highest 

activity against oral cavity cancer (KB) when 

compared to the other extracts (7, 24, 25). 

Anticancer activities of Tiliacora triandra  

Plants have been known for centuries to possess 

anticancer properties. After discovering 

podophyllotoxin and several other lignans in the 

common mayapple (Podophyllum peltatum), drugs 

for testicular and small cell lung cancer were 

developed (26). Around 3,000 plant species have 

been shown to exhibit anticancer activity (17, 

27). Studies about plants' chemoprotective properties 

have been prevalent (28). Abrus precatorius, for 

example, has anticarcinogenic properties that help 
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rodents tumor cells that are in their bodies do not 

become cancerous (1, 7). T. triandra is a plant that 

folk healers frequently use in anticancer formulations 

and cancer prevention (14, 28). Numerous 

components of T. triandra have been studied and 

reported to possess anticancer properties to a variety 

of cancer cell lines (1, 7). The ethanolic root extract 

was found to be cytotoxic to a variety of lung cancer 

cell lines, including KB, Hep2, A549, COR-L23, and 

NCI-H226 (12, 29). The ethanolic stem extract was 

cytotoxic to HepG2 cells (7, 22). The methanolic 

leaves extract was cytotoxic to the human colon 

cancer cell line (HT-29) (17, 30). In another study, 

ethyl acetate, methanolic, and water extracts were 

found to be cytotoxic against oral cavity cancer (KB) 

and lung cancer (NCI-H187) cell lines, and 

oxonanolobine, a major active compound isolated 

from the methanolic extract, exhibited activity 

against NCI-H187 (7, 12). Additionally, against lung 

cancer cells and multidrug-resistant lung cancer cells 

were tested with different extracts of the leaf (7). 

With IC50 values of 22.0 and 48.5 g/ml, the 

dichloromethane extract was the most cytotoxic to 

both normal and resistant cells (31). On the other 

hand, the hexane extract was ineffective; however, a 

mixture of fatty acids isolated from the hexane 

extract exhibited multidrug resistance reversing 

activity in the A549RT-eto cell line by enhancing P- 

glycoprotein function, which was previously reported 

(18). Tiliacorinine, an alkaloid isolated from the roots 

and stems, inhibits the proliferation of 

cholangiocarcinoma cell lines and presents an 

antitumor activity in an animal (4, 28). Using 

caspase-activation pathways prevented the growth of 

four human cholangiocarcinoma cell lines (4, 32). It 

also showed rapid tumor growth inhibition in 

cholangiocarcinoma xenografted mice (7). 

Tiliacora triandra Diels and Multidrug resistance 

lung cancer 

Because it is difficult to detect until the disease has 

progressed significantly, lung cancer is currently the 

malignant tumour with the highest incidence and 

mortality rate globally (33). This is often because the 

disease has progressed significantly and 

compromised the patient's health (34). Smoking, 

passive smoking, using pipes and cigars, being 

exposed to pollution both indoors and out, radiation 

exposure, and working in an environment that 

contained hazardous materials like asbestos, nickel, 

chromium, and arsenic are just a few of the many 

causes of lung cancer that have been identified. 

Smoking is the leading risk factor (1, 35). NSCLC, 

which includes squamous cell carcinoma, 

adenocarcinoma, and large cell carcinoma, accounts 

for approximately 80% of all lung cancer cases, while 

small cell lung carcinoma (SCLC)  accounts for 20% 

(27, 36). The recent publication of a new 

classification system for lung cancer defined 

"molecular subtypes" based on specific, actionable 

genetic aberrations (37). It has been looked into 

whether blocking the STAT3 pathway, halting the 

cell cycle, hTERT silencing, changing miRNA, 

blocking angiotensin receptors, TGF-beta 

antagonism, blocking VEGFR-2/EGFR inhibition, 

and activating Nrf2 could be good ways to fight lung 

cancer (36, 38-40). Specific strategies have been 

shown to be effective in human trials, including a 

phase 1 study of ceritinib, a novel ALK (anaplastic 

lymphoma kinase gene) blocker, in patients with 

advanced lung cancers harbouring ALK genetic 

mutations (35, 41).  

Numerous molecular mechanisms underlying the 

development, progression, and prognosis of lung 

cancer have been identified, enabling the 

development of new targeted therapies (27, 42). 

Tumour-associated biomarker research is also 

becoming increasingly important in reducing lung 

cancer mortality by detecting and diagnosing the 

disease early. Another strategy being investigated is 

using the cancer stem cell model, which sheds new 

light on the limitations of current cancer therapies 

(6). Clinical evidence supports VEGF and EGF 

signalling pathways in treating advanced non-small 

cell lung cancer (NSCLC) (3, 43).  

MDR in cancer cells is a term that refers to the ability 

of anticancer agents to resist cell apoptosis through 

the use of multiple structures within the same 

cells/tissue (17, 30). When the mdr1 (multidrug 

resistance 1) gene overexpresses P-glycoprotein (P-

gp), a 170 kDa plasma membrane protein, this 

indicates MDR (9, 44, 45). Doxorubicin, vinblastine, 

vincristine, etoposide, and paclitaxel are 

chemotherapeutic drugs conveyed by P-gp across the 

plasma membrane and out of the cell (8, 9). P-gp is a 

membrane efflux pump whose activity is energy-

dependent (9). Due to the ability of P-gp to remove 

chemotherapy drugs from cancer cells, inhibiting 

their activity may increase the efficiency of 
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chemotherapy (45, 46). Numerous natural 

compounds have been extensively explored and 

investigated in recent years for their ability to reverse 

cellular MDR (9, 30, 45). To enhance chemotherapy 

drug uptake and thus reduce systemic or targeted 

drug dose, natural substances that repress P-gp-

mediated drug efflux should be administered 

concurrently with chemotherapy drugs (17). These 

compounds, also known as MDR-reversing agents, 

chemosensitizers, or modulators, have various 

chemical structures (46). Thailand is naturally 

densely forested with T. triandra, an angiosperm 

native to mainland Southeast Asia (26). The roots of 

this plant are believed to contain alkaloid 

compounds, most notably the bisbenzylisoquinoline 

alkaloids tiliacorinine, tiliacorine, and 

nortiliacorinine, which have been widely used 

medicinally (15, 17, 47). Numerous biological 

activities have been reported, including cytotoxic 

activity against cholangiocarcinoma cell lines, 

antimycobacterial activity against the multidrug-

resistant Mycobacterium tuberculosis strain, and 

antimalarial activity (4, 47, 48). Additionally, the 

leaves of T. triandra have been shown to be a natural 

source of antioxidants due to their high beta-carotene, 

condensed tannins, triterpenes, flavonoids, and 

saponins content, as well as minerals like calcium 

and iron (32, 49). Antioxidant and antimutagenic 

properties of these compounds lend additional 

support to their anticancer potential (14, 16, 20). 

Antitumor Activity of Tiliacorinine in Human 

Cholangiocarcinoma 

Cholangiocarcinoma (CCA) is a terminal disease 

with a dismal prognosis (3). The prognosis for 

conventional chemotherapy is bleak (9, 33). 

Substances derived from plants are gaining attention 

because they may be used to treat cancer, particularly 

resistant cancers (35, 46). Tiliacorinine, the major 

alkaloid isolated from the medicinal plant Tiliacora 

triandra, has exhibited antimalarial and 

antimycobacterial activity (47, 50). Tiliacorinine 

inhibited CCA cell proliferation effectively by 

inducing apoptosis and significantly reduced tumour 

growth in mice with CCA xenografts (4, 17, 32). 

Tiliacorinine inhibited the growth of four human 

CCA cell lines at concentrations ranging from 4.5 to 

7.0 M (13). When compared to other natural 

compounds, tiliacorinine appears to be more effective 

than tannic acid (11). In contrast, sesquiterpenes 

appear to be less effective than caged xanthones (25, 

51). Tiliacorinine inhibited CCA cell growth by 

inducing apoptosis, as evidenced by the results of 

three separate essays (39). To begin, tiliacorinine 

treatment increased in apoptotic cells (32). Second, in 

cells treated with tiliacorinine, DNA ladder formation 

was observed (4, 52). Third, as determined by flow 

cytometry, tiliacorinine treatment significantly 

increased the number of apoptotic cells in the sub G1 

peak (4, 5). Anticancer drugs are thought to work 

primarily through the induction of apoptosis (34, 

53). Tiliacorinine induced apoptosis through caspase-

3,-9 activation and subsequent PARP cleavage (4, 

43). Tiliacorinine also elevated BAX, a proapoptotic 

protein, and lessened XIAP and BclxL expression in 

human CCA cells (28, 32). For years, scientists 

searched for new agents that could stop CCA cells 

from multiplying and spreading, but most of these 

agents have only been tested in vitro, such as 

diethyldithiocarbamate and histone deacetylase 

inhibitors (7). The antitumor activity of tiliacorinine 

has been demonstrated in CCA cell lines, and mice 

xenografted with CCA (17, 32). When comparing the 

tiliacorinine-treated group to the control group, it was 

found that tumor volumes and weights were reduced 

by a factor of two (9, 44). Tiliacorinine appeared to 

have an immediate antitumor effect, as it was given 

three consecutive days after CCA cell injection and 

significantly reduced tumour volume (36, 44, 54). 

This is the first time that the antitumor activity of 

tiliacorinine has been reported (55). Tiliacorinine's 

pharmacokinetics, drug safety, and efficacy should be 

investigated further (56, 57).  

Apoptosis, the programmed cell death of tumour 

cells, is a goal of nearly every anticancer drug in 

clinical trials (28, 53). It has been shown in numerous 

studies that defects in apoptotic pathways play an 

essential role in many types of cancer and that 

numerous new apoptotic-targeting therapeutic 

strategies can be effective in treating these diseases 

(42, 46). Tiliacorinine inhibited human CCA cell 

growth and slowed the growth of tumours in mice 

that had been injected with CCA (12). This suggests 

that this alkaloid is a good treatment for CCA (12, 

17). Nevertheless, extensive research into 

tiliacorinine's safety and efficacy is strongly 

recommended (12). The combination of tiliacorinine 

and other cancer-fighting agents should be studied 

further to achieve synergistic therapeutic potential, 
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minimize toxicity, and minimize the development of 

resistance to treatment  (8, 17, 28, 57). 

Conclusion: 

T. triandra is an indigenous Southeast Asian plant 

that has been used for centuries for culinary and 

medicinal purposes. Numerous studies and 

publications have been conducted, most notably in 

Thailand. The statistics, on the other hand, are 

dispersed. Apart from its nutritional value, studies 

have revealed that it possesses medicinal and cancer-

fighting properties. These properties may result from 

the presence of a variety of bioactive compounds 

throughout this plant. T. triandra possesses a variety 

of pharmacological properties.  However, further 

studies on T. triandra's anticancer mechanisms is 

necessary. 
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