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Abstract:In this article we discuss the cause of cancer, type of cancer, sites of cancer in human body and 

different ways of treatment of cancer. We also discuss the chemotherapy of cancer and classification of 

chemotherapeutic agent on the basis of mode of action. Chalcone is a biosynthetic product of Shikimate 

pathway. Chalcone (1,3-diaryl propenone or 1,3-diphenyl-2-propen-1-one), constitutes an important natural 

product which possess a wide range of biological activities, such as antiviral, antioxidant, antibacterial, 

antifungal, antitumor, anti-inflammatory, antimutagenic and antimicrobial. In this article we represent an 

integrated overview on chalcone as anticancer agent. 
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INTRODUCTION 

Cancer is a group of diseases characterised by abnormal and uncontrolled cell division. Invasion and 

metastasis are the two mechanisms by which cancer spread in the various part of body. Detection of 

cancer in early stage is almost completely curable while in later stage may become non-curable and lead 

to death. A tumour is a lump or growth of tissue made up of abnormal cells. Tumours are divided into 

two types i) benign tumour and ii) malignant tumour. Benign tumours grow slowly and do not spread to 

other tissues in the body. Malignant tumours tend to grow quickly, and invade into nearby tissues and 

organs which can cause severe cell damage. The original site where a tumour first develops is called a 

primary tumour. Malignant tumour may also spread to other part of the body to form secondary tumours 

(metastases). 

 

Causes of cancer  

Three main factors, viz, chemicals, radiations and viruses or bacteria contribute to the growth of cancer. 

They all trigger changes in a cell’s genes. Chemicals and radiation act by damaging genes and causing DNA 

mutations whereas viruses introduce their own genes into the cells. People can reduce the risk of cancer by 

avoiding the carcinogenic agents like tobacco, alcohol, radiations & environmental pollutants or by taking 

adequate amounts of fruits & vegetables which contains antioxidants, vitamins, flavonoids & resveratrol. 

Types of cancer 

Cancer originates within a single cell. Cancer can be classified depending on the origin and the location 

of the cell. For example, carcinomas originate in epithelial cell, viz, skin, digestive tract or glands. 

Leukemia starts in bone marrow stem cells. Sarcoma begins in the connective tissues of bones & muscles 

and teratoma occurs within germ cells. 

Most common sites of cancers are: prostate, thyroid, lungs & bronchus, stomach, colon & rectum, 

brain, urinary bladder, multiple myeloma, non-Hodgkin lymphoma, oesophagus, breast, liver & intrahepatic 

bile duct, kidney & renal pelvis, cervix, pancreas, larynx, oral cavity & pharynx, acute myeloid leukemia, 

ovary, chronic lymphocytic leukemia, soft tissues including heart, Hodgkin-lymphoma, testis, small 

intestine & gastrointestinal carcinoid, tumours, chronic myeloid leukaemia, anus, anal canal & anorectal, 
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vulva, gall bladder, bones & joints. Further the less common sites of cancer areeyes & noses, nasal cavity & 

middle ear. 

 

Therapy of Cancer 

Cancer can be treated by 

1. Radiation therapy involves treatment of cancer cells with ionizing agents. 

2. Surgery involves removing of tumour growth, 

3. Chemotherapy treatment by usage of anti-cancer drugs, destroying cancer cells by inhibiting 

growth at one or several life cycle stages. 

4. Immunotherapy (Biological Therapy) by involving body’s immune system. 

5. Hormone therapy involves use of hormones to balances hormones in biological system. 

6. Alternative and complimentary therapy involves Acupuncture and Homeopathy. 

Cancer Chemotherapy 

The anticancer drugs have specific action mechanism that may vary in effects on normal and cancer cells. 

Further, normal cells and cancer cells have only few known biochemical differences. The effectiveness of 

many anticancer drugs is limited by their toxicity to normal rapidly growing cells in the intestinal and bone 

marrow area. Moreover, cancerous cells which are initially suppressed by specific drug, may develop a 

resistance to that drug. Chemotherapeutic agents can be divided into three main categories on the basis of 

their action mechanism [1]: 

1.Inhibition of synthesis of pre-DNA molecule blocks: DNA building blocks are synthesized within 

cells by a series of reactions. Some agents interfere in biosynthesis of nucleotides or deoxynucleotide and 

halt the synthesis of DNA and RNA so that cells cannot replicate. For example, methotrexate, fluorouracil, 

hydroxyurea and 6-mercaptopurine as given in Figure-1. Hydroxyurea blocks an enzyme, which converts the 

cytosine nucleotide into deoxy derivative. 6-MP, an adenine analog inhibits the biosynthesis of adenine 

nucleotide by acting as an antimetabolite. 

2. Directly damage the DNA and RNA in the cell nuclei: These agents chemically damage DNA 

and RNA by either disrupting the replication of DNA or causing the manufacture of non-sense DNA or 

RNA which does not code the synthesis of useful proteins. Example: cisplatin and antibiotics doxorubin 

and cerubidine. 

3. Disrupt the formation or break down of the mitotic spindles: Mitotic spindle appear on north and 

south - pole of cells during cell division. These spindles help to split newly copied DNA in such a way that a 

copy goes to each of two new daughter cells during cell division. These drugs disrupt the formation of these 

spindles and therefore interrupt cell division. Example: vincristine, vinblastine and paclitaxel. 
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Figure 1:Mechanism of action of anti-cancer drugs [1] 
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Chalcone as anticancer agent  

Chalcone is a unique template that is associated with several biological activities. Cytotoxicity against 

tumour cells may be the result of disruption of the cell cycle, inhibition of angiogenesis [2], interference 

with p53-MDM2 interaction[3,4], mitochondrial uncoupling [5] or induction of apoptosis[6,7]. 

Lonchocarpin (1) and derricin (2) (two chalcone present in the root of Lonchocarpussericeus, a common 

plant found in north-eastern Brazil) are cytotoxic against a leukemic cell line (IC50=17.6 mg/mL) [8]. 

Derricin is a prenylated chalcone and lonchocarpin may be considered as a derivative in which the prenyl 

side chain and the adjacent methoxy group are cyclized to form an additional ring. 
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Comberstatin A-4 (CA-4) is isolated from the bark of combretum coffarum [9], having strong antitubulin 

activity CA-4 (3), binds to colchine binding site and exhibit strong anticancer activity against different 

cancer cell line [10]. Structurally in CA-4 two phenyl ring are spaced by two carbon atoms. CA-4 analogues 

possessing space of three carbon atom are very few and the present study is focused on it. It is attractive and 

lead to compound for the development of anticancer agent. 
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For example, xanthoangelol was reported to induce apoptosis and inhibit tumor promotion and metastasis 

in several cancer cell lines [11,12]. Licochalcone-A (7), isoliquiritigenin (6) and flavokawain A (8) have 

also been indicated to induce apoptosis and cell cycle arrest in various cancer cells [13-15]. 
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Edwards et al.[16] have also shown that chalcones were effective antimitotic agents by binding to tubulin 

and noticed that reduction of the carbonyl group of chalcone diminished this activity. They noted that thiol-

containing reagent present at the colchicine’s binding site on tubulin, binds with enone moiety and stopped 

tubulin polymerisation as given in Figure-2. Natural and synthetic chalcones have been reported to possess 

strong antiproliferative effects in primary as well as established ovarian cancer cells[17] and in gastric 

cancer (HGC-27) cells [18]. Hydroxyl chalcones and isoliquiritigenin have shown to be potent inhibitors of 

skin carcinogenesis [19].The remarkable biological potential of these chalcones is due to their possible 

interactions with various proteins related to cell apoptosis and proliferation. Recent studies have shown that 

these chalcones induce apoptosis in a variety of cell types, including breast cancers [20-22]. 
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Figure 2: Reaction of a representative chalcone (Michael reaction acceptor) and a nucleophilic thiol 

(RSH) 

 

CONCLUSION AND FUTURE PROSPECTS 

In current scenario cancer is emerging as a major cause of morbidity and mortality. At present there are 

two ways of treatment of cancer is chemotherapy and radiotherapy.Clinical practice of cancer chemotherapy 

has achieved considerable success; however, it still holds scope to improve, particularly in terms of efficacy 

and safety of enrolled chemotherapeutic regimes. Thus, there is an urgent need to identify new chemo types 

or re-examine old molecules to transform them into appropriate clinical candidates. This review has 

summarized some chalcone derivatives as anticancer agent very concisely, which will be useful to scientists 

working on the synthesis of more chalcone derivatives and biological testing for cancer cure. 
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