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ABSTRACT 

Cancer is a broad word for a group of neoplastic illnesses defined by changes in a cell's structure that 

cause it to proliferate abnormally. There are about 200 cancers detected in human body. Each type of 

carcinoma has different indications and symptoms, as well as different treatments. Lupeol 280 mg/g 

dried leafs is a chemical component found in aloe leaves. Lupeol is a triterpene active in both food and 

medicine. Over the last decade, an unprecedented massive increase in involvement in triterpene as a 

result of their cholesterol-lowering properties. The products based on triterpene are commercially over 

sold in the world due to its heavy demand of use. Fagarsterol another name for the chemical lupeol. It's 

found in foods like Brassica oleracea var. capitata, Capsicum annuum Group, Fragaria, Olea 

europaea, Mangifera indica, Vitis vinifera, Aloe barbandesismiller, Semaltreeetc. Lupeol was already 

demonstrated to be an efficient curative and protective constituent for a wide range of disorders. It is an 

anti-carcinogenic and curative compound. Many developments have been so far with respective lupeol 

dosage formulation to increase bioavailability and pharmacological effect. This manuscript also provides 

deep inside of recent patents associated with lupeol in past decade. 

Keywords: Cancer, Leukemia, Lymphoma, Myeloma, Lupeol, Aloe vera. 

 
INTRODUCTION 

Cancer is a pervasive illness that affects people in every nation on the planet. Cancer is the major reason 

of death rates in all over the world after heart disorders. Every year, 8,00,000 people in the United States 

are detected with cancer, with India accounting for about half of these cases. Cancer is a word used to 

describe a group of illnesses known as neoplastic diseases [neos = new, plasma creation], which are 

defined by alterations in a cell that cause aberrant (unordered and uncontrolled) cell multiplication. In 

general, neoplastic disorders are classified as benign or malignant  

Unlike malignant tumors, adenomas are usually enclosed inside a connective tissue membrane, and 

histological, all cells seem to be identical and originated from the same tissue source. They are not 

contagious and do not expand to further sections of body parts. The type of cells and tissues involved in 

cancer are categorized physiologically. Mostly human cancers are carcinomas, which are characterized 

as solid tumors that arise from epithelial cells. These include the mucous membranes, dermis, pancreas, 

thyroid, prostrate, liver, and breast, as well as the colon and derived organs, which include the mucous 

membranes, dermis, pancreas, thyroid, prostrate, liver, and breast. [1]. 

There are about 100 kinds of human cancer, with human carcinomas accounting for around 95% of all 

malignancies, mixed tissue tumors like testes and ovaries accounting for 3% of all malignancies, and 

sarcomas accounting for the remaining 2%. Sarcomas are solid tumors that develop in connective tissues 

like that cartilage, muscle, fibrous connective tissues, and bones and are derived from embryonic 

mesoderm.  

Cancer symptoms and indications vary with the kind of cancer, its location, and how far the cells have 

gone. For example, breast cancer may apparent as a lump in the breast or nipple discharge, on the other 

way metastatic breast cancer may apparent as discomfort (if it has rises to the bones), severe tiredness 

(lungs), or convulsions (brain).  

Imaging tests are frequently used to assist doctors in finding malignant irregularities in the body. 

Doctor’s use computed tomography, magnetic resonance imaging, ultrasound and X-radiations to 

examine the body. Depending upon the technology used similar methods like endoscopy, bronchoscopy 

may allow visualization of highly cancerous cells in the colon, bronchus and throat in difficult to see 

areas, radio nuclear screening is frequently used. The procedure entails taking or administering an 

intravenous injection of mildly radiopharmaceutical which can be localized in abnormal tissue and 

detected. [1,2,3,4,5,39,43]. 



The Journal of Phytopharmacology 

 

 

426 

CANCER PREVENTIONS 

▪ Tobacco should not be used. 

▪ Eat healthy and nutritious food. 

▪ Maintain a healthy weight and engage in regular physical 

activity. 

▪ Get your vaccinations immediately. 

▪ Take precautions against the sun. 

▪ Avoid risky behaviors such as needles sharing and protected sex. 

 

CANCER TREATMENT 

Various treatments take part in the treatment of cancer like Biomarker 

testing, chemotherapy, hormone therapy, Hyperthermia, 

Immunotherapy, photodynamic therapy, surgery, radiation therapy 

and targeted therapy. 

 

 

Figure 1: Cancer Treatment 

DRAWBACK OF EXISTING TREATMENT 

Drawback of chemotherapy 

Main drawback of chemotherapy is side effects  like weakness, hair 

loss, bleeding, Low red blood cell counts, nausea, and appetite 

changes, vomiting, constipation, diarrhea, problems occurs in mouth, 

tongue and throat like sores and pain during swallowing, peripheral 

neuropathy and other nerve problem associated with numbness, 

tingling, and pain, problem occurs in skin dryness and color change, 

side effects in kidney and bladder associated with urine, mood 

changes, problems occurs in affect concentration and focus, weight 

changes, problems in sexual function and fertility problems. 

PHYTOCHEMICAL POTENTIAL IN CANCER PREVENTION 

The aloe vera plant has long been known for its health, cosmetic, 

medicinal, and skin-care advantages. Aloe vera is derived from the 

Arabic phrase 'Alloeh,' which signifies "shining bitter material," and 

the Latin term vera, which means "truth." Greek scientists approved 

aloe vera as a universal medication 2000 years ago. [6,7,8] Aloe vera is 

scientifically known as "Aloe Barbadensis Miller." The plant species 

belongs to Asphodelaceae and Liliaceae family. It is an evergreen, 

xerophilous, fleshy and green plant. This plant has triangle leaves, 

yellow tube-like flowers; sharpe leaves edges and fruit with numerous 

seeds. Each leaf contains three layers: the outer layer, the middle 

layer, and the inner layer [9,10,11,12,13,14,15]. An inner translucent gel 

contains ninety nine percent water and contains various elements such 

as lipids, amino acids, glucomannans, and vitamins, sterols. 

Glycosides and Anthraquinones are found in the bitter yellow sap in 

the interfacial layer of latex. Protective covering rind layer is 

composed of 15 to 20 cells layers which contain carbohydrates and 

proteins. It includes antioxidants Vitamin A (beta-carotene), C, and E. 

There’s also vitamin B12, choline and folic acid. Antioxidant works to 

neutralize free radicals. Among the eight enzymes identified in it are 

peroxidases, lipases, celluloses, catalases, carboxypeptidases, brady 

kinase, amylases, alkaline phosphatases, alliances. It contains 

minerals like K, Ca, Zn, Na, Mg, Cu, Se, Mn and Cr. Sugars contain 

mono and polysaccharides. Mucopolysaccharides are derived from the 

mucilaginous covering of plants. Aloe vera gels have recently released 

alprogen a glycoprotein as well as C-glucosyl chromone, a novel anti-

inflammatory molecule. It consists of twelve anthra-quinones, 

phenolics compounds that have been utilized as enemas in the past. It 

contains minerals like Ca, Cr, Cu, Mg, Mn, Se, K, Na and Zn. Sugars 

contain mono and polysaccharides. It comprises Phyto hormones such 

as cholesterol, camp sterol, beta-sitosterol, and lupeol. They all have 

Anti-inflammatory properties, while lupeol likewise possess 

bactericidal and pain-relieving properties. Auxins and gibberellins are 

anti-inflammatory hormones that help with tissue repair. It has 20 of 

the 22 amino acids that man required, including 7 of the 8 essential 

amino acids. There’s also salicylic acid, lignin, and saponins.  

LUPEOL  

Structure 

Lupeol (Figure 2) 

Scientific Name of Lupeol - 3-lup-20(29)-en-3-ol 

Rings present- 

6 member rings- 4 (total number), contain chair conformation 

5 member rings- 1 (total number), contain envelop conformation [27]. 

It is a kind of terpene develop in plants 

Therapeutic potentials 

Lupeol act as a carcinoma preventive medium in the treatment of 

carcinomas and anti-inflammatory. It is found in Aloe barbandesis 

miller, Brassica oleracea var. capitata, Olea europaea, Semal tree, 

Mangifera indica, Capsicum annuum Group, Fragaria, Vitis vinifera, 

Himatanthussucuuba, and Celastruspaniculatus etc. 
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Chemistry 

Lupeol has the chemical formula C30H50O and a melting point of 215-

216°C. 426.7174g/mol is its molecular formula (Saleem, 2009)[39]. 

 

Figure 2: Lupeol Structure 

Characteristics of lupeol  

Lupeol extracted by the process of esterification. To make lupeol 

esters, the following carboxylic acids and its anhydrides were utilized 

as an acylating agents: - acetate, propionate, isonicotinate, succinate, 

and acetylsalicylate.  

Esterificationphenomenon: -1 gram/2.3 mmol of Lupeol + 10 cm3 

oftetrahydrofurane+7.5cm3 /sigma Aldrich of N-

methylmorphine+sigma Aldrich carboxylic acid with anhydride 

+N,N-dicyclohexylcarbodimide(as catalyst)+4-

dimethylaminopyridine (as catalyst) + with 4 hrs reflux.  

The thin layer chromatography (TLC) technique had been used to 

monitor the reactions progression. Thin layer chromatography 

platesfrom poly-gram Silica gel G with ultraviolet range 254 

nanometer and machereysodium gel were utilized. An eluent, a 9:1 

v/v mixture of C4H8O2 and CHCl3was utilized. TLC plates were 

sprayed with a 50 percent phosphoric acid water solution with a 10 

percent isopropanol vanillin solution. When plates were heated for 

two-three minutes at the temperature range of 100 degree Celsius the 

triterpenes appeared evident. The resulting mixture was put into 300 

cm3 of a 10% aqua hydrochloric acid solution in each synthesis. The 

organic solvent was washed two-three times from twenty percent 

hydro solution of sodium bicarbonate (50 cm each time) for 

neutralization. The organic solvent was then evaporated and 

condensed to 1/3 of its original amount using magnesium sulphate. 

The pure product was separated out. The powders dried at 37 degree 

Celsius after the solvent evaporation, and then crystallized from 

methanol and chloroform.  

Quantitation and Detection 

Medicinal plant usage is now on the rise. Due to its low cost as 

compared to the synthetic medicines. The natural treatment has fewer 

side effects. Active components from herbal plant are responsible for 

its pharmacological effect, and the quantity of such components may 

vary significantly depending on different types of variables like herbal 

plant’s cells utilized and the harvest season. 

Quality monitoring for phyto-preparations/medicated plant requires 

advancement in techniques, for detecting and quantifying active 

substances. GC and HPTLC is the most often used methods for 

quantifying lupeol as medicinal plant. Low-cost HPTLC method is 

versatile, and fast. The stationary phase is a silica gel 60F254, and the 

plate development may be done using various solvent systems such as 

(toluene:methanol:9:1:v/v), (toluene:chloroform 10:2 v/v), (ethyl 

acetate:glacial acetic acid:10:2 v/v), (toluene: ethylacetate: methanol 

7.5:1.5:0.7) and (n-hexane:ethyl ,acetate 5:1) [8,54]. 

For measurement and identification of lupeol in seed oil or plant 

extract, pre-derivatization of the samples, such as by acetylation or 

trimethylsilylation, or utilising a silica gel column/liquid-liquid 

partition is necessary. 

Pre-derivatization of the samples, such as by acetylation pr 

trimethylsilylation, is required for quantification and detection of 

lupeol in seed oil or plant extract or using silica gel column/liquid-

liquid partition is required [16,17,18,19,20]. They have successfully 

validated a technique to measure quantity of lupeol in Justicia 

anselliana (the extract produced Finally, Reversed Phase of high-

performance liquid chromatographyis the newest and least expensive 

method for quantifying and determining lupeol (RP-HPLC). 

Mathe et al., developed a resversed phase HPTLC technique to find 

out lupeol and other 14 penta-cyclic triterpenes in a way to 

differentiate botanical and geographical origin of comerricial oleo-

gum resins frankincense, using acetonitrile and water both contain 

phosphoric acid (0.01%) as mobile phase and UV range at 210 nm. To 

assess the presence of lupeol in white cabbage epicuticle wax, 

Martelanc et al., 2007 employed reversed phase HPTLC with ultra-

visible and mass spectrometer detectors. [29]. 

Using a 15 cm C18 column and (ACN: water 4:1) as mobile phase, Li 

et al., 2008 devised an RP-HPLC way to estimate lupeol in ilex 

cornuta. Martelanc et al., 2009 devised a technique for detecting 

lupeol in triterpenoid isomeric combinations from plant extracts using 

a mix of complimentary chromatography technologies. They got high 

resolution for amyrin, lupenone, cycloartenol, lupeol, lupeol 

acetateand cycloartenol acetate using an HPLC coupled to UV at 220 

nm and an ion trap LCQ. Positive mode LCQ MS/MS system with 

ACPI ion source and CID- collision induced dissociation ion trap. 

They also discovered that RP-HPTLC can accomplish better 

separation of isomeric combinations than regular HPTLC, and that 

(acetone: ACN: 5:1 v/v) ratio is provide good solvent for lupeol. [27,29].  

 Pharmacological application of Lupeol 

 

Figure 3: Therapeutics uses of Lupeol 
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Antiangiogenic Activity 

Active principle was isolated via methanol successively. The 

successive solvents areCH2Cl2, C4H8O2, C6H14, C4H10O.A test 

indicate dichloromethane fraction had antiangiogenic activity. At both 

50 gram per milliliter and 30 gram per milliliter concentrations tested, 

the CH2Cl2 extract was significantly inhibitive of HUVEC tube 

formation. In 50 grams per milliliter CH2Cl2 extract, HUVEC tube 

formation was suppressed above 80 percent. Even at a lesser dosage 

of 30 grams per millilitre, a significant impact was detected with a 

suppression rate of forty to sixty percent. Silica gel coloumn used to 

chromatograph the extract, yielding eight fractions, the most potent of 

which was fraction five, which inhibited more than eighty percent of 

the enzyme at 50 gram per milliliter. 

This fraction was examined using thin layer chromatography and 

showed one large area that responded favorably with a triterpenoid 

detection reagent (Carre-Price). After repeated crystalizations of 

fraction five from methanol,1.3-gram, BX-1 white color pin like 

crystals were produced. BX-1’s H-NMR spectra revealed a triterpene 

pattern and two wide singlet peaks at 4.69 ppm and 4.56 ppm. Two 

distinct peaks emerged in the 13C-NMR spectra at 150.9 ppm and 

109.3 ppm. An isopropenyl group was responsible for peaks results. 

Following that, thorough comparisons of different spectrum 

mentioned in literature revealed BX-I to be lupeol [21].Other plants 

that contain lupeol include Pterocarpus santalinus, Betula alnoides, 

Parkia biglobosa and Ventilagoleiocarpa [22,23,24,2539].

 

Table 1:Anti-cancer perspectives of lupeol. 

Anti-cancer activity Findings Reference 

Antimetastatic 

Lupeol suppress invasive colorectal cancerous tissues through modifying actin cytoskeleton by rho-

associated, protein kinase-1 pathway suppression that give strong strength to lupeol may provide an 

effective anti-metastatic agent for CRC patients. 

[40] 

Antitumor 

Lupeol inhibits tumor growth and metastasis by limiting macrophage M2 polarisation and 

inhibiting the urge of macrophages towards cancerous cells. This study gives information regarding 

M2 polarization of macrophages. 

[41] 

Antileukemic activity 

The cytotoxic lupeol derivatives demonstrated high blood compatibility in a hemolysis assay, 

indicating that intravenous incorporation of lupeol derivatives has the potential to develop 

antileukemic medications. 

[42] 

Antihyperglycemic 
Lupeols derivatives was synthesized, evaluated for their alpha-glucosidase inhibitory and cytotoxic 

activities. Benzylidene chain has good potential against alpha-glucosidase.  
[43] 

 

Table 2: Pharmacological application of the Lupeol 

Pharmacological Activity Findings Reference 

Anti-inflammatory 

In vitro and silico screening of lupeol molecule 

have five targets side TNFα (PDBID: 2AZ5), COX-2 (PDB ID: 4COX), IL6 

(PDBID: 7 PM),  IL1β (PDBID” 1T4Q) and MPO (PDB ID: 3ZS0) which are 

capable for the anti-inflammatory activity and their auto dock results (-11.6, -9.0, -

9.9, -7.5, -9.0 kcal/mol) showed that lupeol have maximum binding affinity. 

[40] 

 

Anti-Diabetic 

Lupeol study identified the effects on antioxidant enzymes, it act on enzymic 

antioxidants superoxide dismutase (SOD), catalase (CAT), and non-enzymic 

antioxidant (Vitamin C) in type-2 diabetic adult male rats and decrease the levels of 

antioxidant enzymes (SOD, Vitamin C and CAT) in gastrointestinal part i.e. liver of 

the type-2 diabetic rats. Lupeol showed similar effects of metformin and regulates 

the antioxidant enzymes. 

[41] 

 

Cardioprotective  

Lupeol reduces the activities of farnesyl- diphosphate farnesyl transferase-1, sterol 

regulatory element-binding protein-1c and -2, 3-hydroxy-3-methylglutaryl-

Coenzyme A synthetase-1 and fatty acid synthase and decreases cholesterol, 

triglyceride secretion from HepG2-Lipo human hepatoma cells. Lupeol inhibited 

apolipoproteinB-100 present in the cells at the mRNA level. 

[42,43] 

 

Skin protective 
Lupeol supressIκBα phosphorylation and degradation, of Lupeol on NF-κB/p65 is 

through the suppression of proteolysis and IκBα. 

 [43] 

 

Antimicrobial agents 
Lupeol exhibits antimicrobial activity against Gram-negative, Gram-positive bacteria 

especially against C. Albicans. 

 [44] 

 

Antiviral  

Lupeol has been reported to anti-viral activity towards infection of Herpes simplex 

virus- 1 (HSV1) or (HSV-2) infection. 

 [45] 

 

Lupeol inhibited HIV-1 reverse transcriptase (RT)-associated RNA-dependent DNA 

polymerase (RDDP) activity as well as the antiviral activities of drugs targeting - 

glucosidase. 

 [46] 

 

Nephroprotective agent 

Lupeol has effects on SKRC-45 (an RCC cell line) and has potential against RCC 

within mitochondrial dynamics. Lupeol decreased the crystal deposition of uric acid 

and calcium, oxalate in the kidneys and lowered the concentration of inhibitors, like 

glycosaminoglycans and magnesium deposition. 

[47,48] 

 

Lupeol's antiurolithiatic activity was tested in vitro for 30 minutes at different doses 

of extract/fractions (0.04–3 mg/mL) to inhibit calcium oxalate and nucleation 

combination. 

[49] 

 

 

Antiprotozoal Activity 

Protozoa is the the world's most serious illnesses, which mainly affect 

the people of poor countries. The afflicted people's poor buying power 

and remote habitation regions force them to seek treatment in plants, 

which are closer and more accessible resources. People of Bolivia's in 

Amazonian area cure cutaneous leishmaniasis using poultices of stem 

and bark of plant Perabenensis, till the skin sores are completely 

healed. Fournet et al. (1992) conducted researchon the basis of 

ethnobotanical information and discovered plumbagin is major 

component, with lupeol having a mild effect against several 

Trypanosoma and leishmania species. [30,31,32,33,34]. 

(Srinivasan et al. 2002) investigated lupeol-based library with 96 

members. Assayed on PlasmodiumfalciparumNF-54 strain and P. 

berghei. (Ziegler et al., 2002, 2004) showed lupeol permanently 

modified shape of erythrocyte cells. Dose is equal to the dose of 

antiplasmodial in-vitro doses. IC50 values explains antimalarial 

activity of lupane-type triterpenes.  
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They provided a SAR for the studies component’s membrane effects 

and the manner in which they assimilate onto the erythrocyte cell wall 

based on the carbon twenty-eight group capability of hydrogen 

donation, and related their molecular mechanism to that of a certain 

amphiphatic substitute. Rather than having a specific noxious effect 

on parasite organelles or metabolic pathways, the antiplasmodial 

activity of these components is related to changes in the host cell’s 

wall structure, rulling them out as lead compounds for antiplasmodial 

drug development.     

Some triterpenes have anti-trypanocidal activity in vitro, and 

structural characteristics necessary for invitro anti-plasmodial action. 

Trypansoma species have a different life cycle than plasmodium 

species, more exploration is needed to completely find out the 

mechanism of action of lupine series teriterpenes against this 

protozoan genus [35,36]. 

Anti-inflammatory Activity 

Inflammation is defined by five fundamental symptoms are rashes, 

heat, swelling, discomfort, and loss of function. It involves a sequence 

of metabolic reactions including the immune function and circulatory 

function. Chemical irritants, poisons, infections, burns, and splinters 

are examples of external elements which lead to this reaction. The 

process involves the production of numerous inflammatory mediators 

by various kinds of defence cells, which handled by various stimuli. 

Mast cells develop from monocytes, which produce signals, including 

inter-lukin-1 (IL-1) that initiates another phase of cytokinin’sthat 

cause neutrophils to migrate to the damaged tissue. Furthermore, IL-1 

penetrates the bloodstream and travels via brain,here it binds to BBB 

cells' surface receptors, causing them to generate prostaglandins E-2. 

This mediator penetrates BBB, activating neuron and receptor of 

microglia, triggering the acute phase of inflammation. 

Macrophages also generate reactive oxygen intermediates including 

H2O2-nhydrogen peroxidesand NO- nitic oxide which are 

essentialgrowth of edema. Leukotrienes are created by the enzymes 5-

Lipoxygenase, which works on a arachidonic acid in neutrophils to 

make leukotrienes. They producedand manufacture histamines. 

Lymphocytes like beta cells and thymocyte produce IG antibodies 

with receptors that allow them to identify antigens, which interact 

with macrophages and other lymphocytes. Lupeol with their linoleate 

and palmitate esters, are non-competitive as well as competitive 

suppressions of serine protease trypsin and chymotrypsin. [28.29,30]. 

Furthermore, lupeol had no effect on osteosarcoma cell collagenase 

release and esters of linoleate and palmitate reduced it by 78-97 

percent, respectively. It suppressed cAMP-depentent protein kinases 

(cAK, IC50 values of 4-9 M) more effective. [25.26,27]. Eventually, 

suppressing serine proteases minimizes protease-mediated cellular 

injury, whereas suppressing cAK helps to stop the yield of PGE2 and 

Bcells growth, damping the extravagant immune function seen in 

these inflammatory conditions that would describe why cartilage and 

subchondral bone were spared. Sudhahar et al., 2007 has revealed 

reduction indamage and stress cells tissues of kidney and heart of rats 

when treatment is given by lupeol with ester of three linoleate, 

denoting that they an anti-inflammatory effect. 

Antitumor Activity of Lupeol 

Limitless expansion of abnormal cells, self-sufficiency in growth 

factors, lack of sensitivity to growth inhibitors, apoptotic avoidance, 

prolonged angiogenesis, and tissue penetration are the sevensignatures 

mark of cancer. According to WHO inbetween 2005 to 2015, 84 

million people died of cancer. In a variety of cell lines, lupeol and 

related compounds have been found to have anticancer effects.  

The present study of lupeol is reported as anticancer activity. Lupeol 

has been potential to act against different types of tumors like human 

prostate, breast cancer skin, liver and blood cancer. Different types of 

cancer have different cell lines like normal human breast cell line 

(MCF-10A) and cancer line MCF-7. A compound of lupeol induced 

in the cell line and changes the cell viability of MCF-7 with its IC50 

concentration as 80 μM. The various striking observation of lupeol 

does not cause any noxious effect on a human cell it kills only 

cancerous cells. [50] 

Vasculogenic mimicry and tumor microcirculation is found in many 

cancers stem-like cells. Recently anticancer of lupeol, a novel 

physiochemical with Dacarbazine both are in vivo and in vitro. Lupeol 

can become a more power full anticancer agent that treated the B16-

F10 cell line and inhibit the vasculogenic mimicry with inducing 

Dacarbazine drug resistance. [51,52,53,54] 

The research and assessment of novel lupeol compounds is used to 

treat lung cancer. Effects of lupeol on lung cancer A427 cells and 

normal MRC-5 cells MTT test is used to see if the treatment is 

inhibiting lung cancer cell growth. [37,38]. 

Lupeol has been shown to have anticancer activity and inhibitory 

activity in human cervical carcinoma (HeLa) cells by inducing S-

phase cell cycle arrest and apoptosis.[53] 

Lupeol decreased the phosphorylation of epithelial growth factor 

receptor and prevented the development of NSCLC cells in human 

non-small cell lung cancer (NSCLC) (EGFR).[54] 

Patents associated with Lupeol 

S. No. Patent Number & Year Country  Patent Title 

1 
CA2767642A1 

& 2011 
Canada 

Lupeol-type triterpene 

derivatives as antivirals 

2 US 8,618,082 B2 & 2013 
United States 

Patent  

Lupeol anti-tumor agent and 

uses Thereof 

3 EP2454270A2 & 2012 Europe 
Lupeol-type triterpene 

derivatives as antivirals 

4 
US  20040072807A1 &  

2004 

United States 

Patent  

Methods of treating antifungal 

infections using lupeol 

 

CONCLUSION AND FUTURE PERSPECTIVES 

• Present treatment of cancer shows various drawbacks with various 

adverse effects. • The review is based on the lupeol and it’s contained 

number of conventional and verified biological qualities, as well as 

utilized for prevention of cardiovascular disorders, liver, cancer 

disorders.• It is found in various plants, hence components easily 

obtained. It has the capacity to interact with various molecular targets, 

influencing and regulating and useful in inflammation, cancer.• 

Lupeol had not toxicity towards normal cells worked synergistically 

in combination treatments; make this a promising candidate for usage 

as an adjuvant to currently utilized anticancer and anti-inflammatory 

drugs.• In this regard, proteomics studies should be conducted to 

identify different conjugated proteins, during treatments, with the goal 

of discovering novel targets and therapeutic effectiveness indicators.• 

In addition, pharmacokinetic research on lupeol should be conducted 

to enhance its miscibility properties, systemically available and 

absorbed.• Lupeol do not appear to be an effective antiprotozoal drug, 

it has proven to be a valuable for the synthesis of more powerful 

antimicrobial variants. 

Acknowledgement 

The author thanks the college administration, principal, teachers, and 

coworkers for their help and support. 

Conflicts of Interest 

No conflict of interest is declared. 

Funding Information 

No agency provided funds. 



The Journal of Phytopharmacology 

 

 

430 

ORCID ID 

Devender Sharma: https://orcid.org/0000-0002-5533-1216 

Niraj Gupta: https://orcid.org/0000-0003-2731-7967  

REFERENCES 

1. Agarwal RB, Rangari VD. Anti-inflammatory and antiarthritic 

activities of lupeol and 19-H lupeol isolated from Strobilanthus 

callosus and Strobillanthus ixiocephala roots. Indian Journal of 

Pharmacology 2003;35:384-387  

2. Agarwal SK, Kumar S. An improved process for the extraction 

of lupeol, an antiurolithic compound from Crateva nurvala. 

Indian patent, 2003, 11 pp. CODEN: INXXAP IN 191625 A1 

20031206  

3. Ahamed BKM, Krishna V, Gowdru HB, Rajanaika H, 

Kumaraswamy HM, Rajshekarappa S, Dandin CJ, Mahadevan 

KM Isolation of bactericidal constituents from the steam bark 

extract of Grewia tiliaefolia Vahl. Research Journal of Medicinal 

Plant 2007;1:72-82  

4. Ajaiyeoba EO, Ashidi JS, Okpako LC, Houghton PJ, Wright CW 

Antiplasmodial compounds from Cassia siamea stem bark 

extract. Phytotherapy Research 2008;22:254-255  

5. Ali H, Houghton PJ, Soumyanath A -Amylase inhibitory activity 

of some Malayzian plants used to treat diabetes; with particular 

reference to Phyllanthus amarus. Journal of Ethnopharmacology 

2006;107:449-455  

6. Alves TMA, Nagem TJ, Carvalho LH, Krettli AU, Zani CL  

Antiplasmodial triterpene from Vernonia brasiliana. Planta 

Medica 1997;63:554-555  

7. Anand R, Patnaik GK, Kulshreshtha DK, Dhawan BN. 

Antiurolithiatic activity of lupeol, the active constituent isolated 

from Crataeva nurvala. Phytotherapy Research 1994;8:417-421  

8. Anandjiwala S, Srinivasa H, Rajani M. Isolation and TLC 

densitometric quantification of gallicin, gallic acid, lupeol and -

sitosterol from Bergia suffruticosa, a hitherto unexplored plant. 

Chromatographia 2007; 66:725-734  

9. Andrikopoulos NK, Kaliora AC, Assimopoulou AN, 

Papapeorgiou VP Biological activity of some naturally occurring 

resins, gums, and pigments against in vitro LDL oxidation. 

Phytotherapy Research 2003;17:501-507  

10. Aratanechemuge Y, Hibasami H, Sanpin K, Katsuzaki H, Imai 

K, Komiya T Induction of apoptosis by lupeol isolated from 

mokumen (Gossampinus malabarica L. Merr.) in human 

promyelotic leukemia HL-60 cells. Oncology Reports 

2004;11:289-292  

11. Arciniegas A, Apan MTR, Pérez-Castorena AL, Vivar AR 

Antiinflammatory constituents of Mortonia greggii Gray. 

Zeitschrift für Naturforschung 2004;59c:237-243  

12. Bani S, Kaul A, Khan B, Ahmad SF, Suri KA, Gupta BD, Satti 

NK, Qazi GN Suppression of T lymphocyte activity by lupeol 

isolated from Crataeva religiosa. Phytotherapy Research 

2006;20:279-287  

13. Bennett JW, Klich M. Mycotoxins. Clinical Microbiology 

Reviews 2003;16:497-516. 

14. Bensinger SJ, Tontonoz P. Integration of metabolism and 

inflammation by lipid-activated nuclear receptors. Nature 

2008;454:470-477  

15. Beveridge THJ, Li TSC, Drover JCG. Phytosterol content in 

American ginseng seed oil. Journal of Agricultural and Food 

Chemistry 2002;50:744-750  

16. Bi Y, Xu J, Wu X, Ye W, Yuan S, Zhang L Synthesis and 

cytotoxic activity of 17-carboxylic acid modified 23-hydroxy 

betulinic acid ester derivatives. Bioorganic Medicinal Chemistry 

Letters 2007;17:1475-1478. 

17. Caniato R, Puricelli L. Review: natural antimalarial agents 

(1995-2001). Critical Reviews in Plant Science 2003;22:79-105. 

18. Chaaib F, Queiroz EF, Ndjoko K, Diallo D, Hostettmann K. 

Antifungal and antioxidant compounds from the root bark of 

Fagara zanthoxyloides. Planta Medica2003;69:316-320. 

19. Chappell J. The genetics and molecular genetics of terpene and 

sterol origami. Current Opinion in Plant Biology 2002;5:151-

157. 

20. Chatterjee I, Chakravarty AK, Gomes A. Daboia russellii and 

Naja kaouthia venom neutralization by lupeol acetate isolated 

from the root extract of Indian sarsaparilla Hemidesmus indicus 

R.Br. Journal of Ethnopharmacology 2006;106:38-43. 

21. Chaturvedula VSP, Schilling JK, Miller JS, Andriantsiferana R, 

Rasamison VE, Kingston DGI New cytotoxic terpenoids from 

the wood of Vepris punctata from the Madagascar rainforest. 

Journal of Natural Products 2004a;67:895-898. 

22. Chaturvedula VSP, Zhou B, Gao Z, Gao Z, Thomas SJ, Hecht 

SM, Kingston DGI New lupane triterpenoids from Solidago 

canadensis that inhibit the lyase activity of DNA polymerase. 

Bioorganic Medicinal Chemistry 2004b;12:6271-6275  

23. Chumkaew P, Kato S, Chantrapromma K. A New triterpenoid 

ester from the fruits of Bruguiera parviflora. Chemical 

Pharmaceutical Bullettin 2005;53:95-96. 

24. Cmoch P, Pakulski Z, Swaczynová J, Strnad M. Synthesis of 

lupine type saponins bearing mannosyl and 3,6-branched 

trimannosyl residues and their evaluation as anticancer agents. 

Carbohydrte Research 2008;343:995-1003. 

25. Connolly JD, Hill RA. Triterpenoids. Natural Product Reports 

2008;25:794-830  

26. Cordeiro PJM, Vilegas JHY, Lanças FM. HRGC-MS analysis of 

terpenoids from Maytenus ilicifolia and Maytenus aquifolium 

(“Espinheira Santa”). Journal of the Brazilian Chemical Society 

1999;10:523-526. 

27. Corrêa RS, Coelho CP, Santos MH, Ellena J, Doriguetto AC 

Lupeol. Acta Crystallographica C 2009;65:o97-o99  

28. Dailey OD, Severson RF, Arrendale RF. Nonpolar lipids of 

Amaranthus palmeri S. Wats Unsaturated esters and free fatty 

acids, sterols, and triterpenols. Journal of Agricultural and Food 

Chemistry 1997;45:3914-3920. 

29. Ding Y, Nguyen HT, Kim SI, Kim HW, Kim YH. The regulation 

of inflammatory cytokine secretion in macrophage cell line by 

the chemical constituents of Rhus sylvestris. Bioorganic and 

Medicinal Chemistry Letters 2009;19:3607-3610. 

30. Dinkova-Kostova AT, Talalay P. Direct and indirect antioxidant 

properties of inducers of cytoprotective proteins. Molecular 

Nutrition and Food Research 2008;52:S128-S138. 

31. Duke JA. Handbook of Phytochemical Constituents of GRAS 

Herbs and Other Economic Plants, CRC Press, Boca Raton, FL, 

1992, 688. 

32. Eiznhamer DA, Xu ZQ. Betulinic acid: a promising anticancer 

candidate. IDrugs 2004;7:359-373. 

33. Fernández MA, Álvarez A, García MD, Sáenz MT. Anti-

inflammatory effect of Pimenta racemosa var. ozua and isolation 

of the triterpene lupeol. Farmaco 2001a;56:335-338  

34. Fernández MA, de las Heras B, García MD, Sáenz MT, Villar A. 

New insights into the mechanism of action of the anti-

inflammatory triterpene lupeol. Journal of Pharmacy and 

Pharmacology 2001b;53:1533-1539. 

35. Flekhter OB, Boreko EI, Nigmatullina LP, Pavlova NI, 

Medvedeva NI, Nikolaeva SN, Ashavina OA, Savinova OV, 

Baltina LA, Galin FZ, Tolstikov GA Synthesis and antiviral 

activity of lupane triterpenoids and their derivatives. 

Pharmaceutical Chemistry Journal 2004;38:355-358. 

36. Loizzo MR, Tundis R, Bonesi M, Menichini F, De Luca D, 

Colica C, Menichini F. Evaluation of Citrus aurantifolia peel and 

leaves extracts for their chemical composition, antioxidant and 

anti-cholinesterase activities. Journal of the Science of Food and 

Agriculture. 2012; 92:2960-2967. 

37. Wang W, Li N, Luo M, Zu Y, Efferth T. Antibacterial activity 

and anticancer activity of Rosmarinus officinalis L. essential oil 

compared to that of its main components. Molecules. 2012; 

17:2704-2713. 

38. Moon EJ, Lee YM, Lee OH, Lee MJ, Lee SK, Chung MH, et al. 

A novel angiogenic factor derived ffrom Aloe vera gel: beta-

sitosterol, a plant sterol. Angiogenesis. 1999;3:117-23. 



The Journal of Phytopharmacology 

 

 

431 

39. Saleem, Mohammad. “Lupeol, a novel anti-inflammatory and 

anti-cancer dietary triterpene.” Cancer letters 2009;285(2):109-

15.  

40. ThirumalaisamyR, et al. In-vitro and In-silico Anti- 

inflammatory Activity of Lupeol Isolated from Crateva 

adansonii and Its Hidden Molecular Mechanism. International 

Journal of Peptide Research and Therapeutics. 2020, 1-11.  

41. Pushpanjali G. et al. Effect of lupeol on enzymatic and non- 

enzymatic antioxidants in type-2 diabetic adult male Wistar rats. 

Drug Invention Today. 2019; 12:5.  

42. Itoh, Mizuho, et al. Lupeol reduces triglyceride and cholesterol 

synthesis in human hepatoma cells. Phytochemistry Letters. 

2009;2(4):176-178.  

43. Saleem Mohammad, et al. Lupeol modulates NF-κ B and 

PI3K/Akt pathways and inhibits skin cancer in CD-1 mice. 

Oncogene. 2004; 23(30):5203-5214.   

44. Amoussa Abdou Madjid O et al. Triterpenoids from Acacia 

ataxacantha DC: antimicrobial and antioxidant activities. 

Complementary and alternative medicine. 2016; 16(1):284.  

45. Mutai C et al. Effects of Triterpenoids on Herpes Simplex Virus 

Type1 (Hsv-1).2012.  

46. EspositoFrancesca, et al. Multi-target activity of Hemidesmus 

indicus decoction against innovative HIV-1 drug targets and 

characterization of Lupeol mode of action. Pathogens and 

disease. 2017; 75(6):65.  

47. Sinha Krishnendu, et al. Lupeol alters viability of SK-RC-45 

(Renal cell carcinoma cell line) by modulating its mitochondrial 

dynamics. Heliyon. 2019; 5(8):e02107.  

48. Vidya L, Varalakshmi P. Control of urinary risk factors of stones 

by betulin and lupeol in experimental hyperoxaluria. Fitoterapia. 

2000; 71(5):535-543.  

49. DevkarRaviraj Anand, et al. Evaluation of antiurolithiatic and 

antioxidant potential of Lepidagathis prostrata: a Pashanbhed 

plant. Pharmaceutical biology. 2016; 54(7):1237-1245.  

50. Pitchai Daisy, Roy Anita, Ignatius Cybil. In vitro evaluation of 

anticancer potentials of lupeol isolated from Elephantopus 

scaber L. on MCF-7 cell line. Journal of advanced 

pharmaceutical technology & research. 2014; (5):179.  

51. Bhattacharyya Sayantan, et al. Reversing effect of Lupeol on 

vasculogenic mimicry in murinemelanoma progression. 

Microvascular research. 2019; 121:52-62. 

52. HE Wei, LI Xiang, XIA Shuyue. Lupeol triterpene exhibits 

potent antitumor effects in A427 human lung carcinoma cells via 

mitochondrial mediated apoptosis, ROS generation, loss of 

mitochondrial membrane potential and down regulation of m- 

TOR/PI3Ksol; AKT signalling pathway. J BUON. 2018; 23:635-

640.  

53. Prasad Nupoor, et al. Lupeol induces S-phase arrest and 

mitochondria-mediated apoptosis in cervical cancer cells. Journal 

of biosciences, 2018; 43(2):249-261.  

54. MinTae-Rin, et al. Suppression of EGFR/STAT3 activity by 

lupeol contributes to the induction of the apoptosis of human 

non-small cell lung cancer cells. International Journal of 

Oncology. 2019; 55(1):320-330. 

 

 

Creative Commons (CC) License- 

This article is an open access article distributed under the terms and conditions of the 

Creative Commons Attribution (CC BY 4.0) license. This license permits unrestricted 

use, distribution, and reproduction in any medium, provided the original author and 

source are credited.(http://creativecommons.org/licenses/by/4.0/). 

HOW TO CITE THIS ARTICLE 

Sharma D, Gupta N. Lupeol: An Alternative Approach towards Cancer Treatment. J 

Phytopharmacol 2022; 11(6):425-431. doi: 10.31254/phyto.2022.11609 


