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ABSTRACT  

Apis mellifera or honey bee has lots of medicinal uses.  Api 

therapy is nowadays used for so many human diseases. Insects 

which in the order Hymenoptera contain defensive substances, 

bee have a defensive compound called bee venom or api toxin 

that contains many biologically active compounds like enzymes 

and peptides. A growing number of evidence has demonstrated 

the anti-microbial, anti-inflammatory, analgesic, anti-

carcinogenic, anticoagulant, radioprotective, antidiabetic and 

anti-atherosclerosis effects of bee venom therapy. Nowadays 

prevalence of cancer has been increased, especially breast 

cancer. 1 in every 28 women in the world is likely to get 

affected by the disease. Various research shows that bee venom 

component exerts anticancer effects on human breast cancer 

cells. The mechanisms of anticancer effects included 

cytotoxicity, apoptosis, cell lysis, cell targeting and gene 

expression regulation. However, bee venom has some safety 

tissues; for that new approaches have been developed to avoid 

these complications. The present review aims to refer to the 

pharmacological uses of bee venom; especially to the most 

relevant disease – breast cancer. 
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INTRODUCTION 

Bees, one of the most widespread, social insects have both domestic and wild variety. In the 

21st century, food and food product having medicinal properties are become popular all over 

the world; projected to reach a $94.21 billion market by 2023 in the United State.[1] Honey 

bee product - honey have food value with medicinal property. Because of that honey were 

used in antient time. But over the year, so may studies shows that bee products other than 

honey is also have medicinal value such products including, bees wax, royal jelly, propolis 

and venom. These all products are now used as part of apitherapy.[2] 

 Bee venom is a substance secreted by a gland located in the abdominal cavity of the bees. In 

recent years, many studies have highlighted the importance of bee venom as a natural 

product. Bee venom has been used for the treatment of anti-inflammatory disorders, skin 

diseases, rheumatism, neurological disease, asthma, infectious disease, cancer etc. [3][4] Bee 

venom administration traditionally done by direct application that is, being stung by live 

bees. Now in apitherapy bee venom applied indirectly by an acupuncture needle or direct 

injection in inflamed area. Recent researches reveals the components of bee venom, so it 

promotes the study of possible therapeutic uses.[5] 

COMPOSITION OF BEE VENOM 

Apitoxin or bee venom has different compounds and its composition is more complex. As per 

the studies, bee venom composition mainly includes melittin and phospholipase A2. The other 

composition includes peptides like apamin, adolapin, mast cell degranulating peptides and 

enzyme like hyaluronidase as well as non-peptide components such as histamine, dopamine, 

and norepinephrine. Within all of these composites, at least there are more than 18 

pharmacologically active compounds.[6] [7] 

From a pharmacological point of view bee venom is the most potent bee product. Many 

pharmacological effects of bee venom have been reported.[8] This review paper will give 

insight into the various pharmacological actions of bee venom especially to breast cancer. 

THERAPEUTIC USES OF BEE VENOM 

ANTIOXIDANT PROPERTY 

Bee venom has antioxidant property due to some of the components present init. The 

compounds which have the antioxidant property inhibit lipid peroxidation process and 
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increase superoxide dismutase activity. Studies shows that the compounds which are mainly 

responsible for antioxidant activity are melittin, PLA2, and apamin.[9]  

ANTIMICROBIAL PROPERTY 

Bee venom possesses the anti-microbial compound melittin which is mainly responsible for 

antimicrobial activity. Also, PLA, vitellogenin have antimicrobial property. These 

compounds have the capacity to disrupt the biological membrane of microbes. Mainly bee 

venom is used for antibacterial and antifungal effect.[7][10][11] 

ANTI-INFLAMMATORY ACTIVITY 

The main compound of bee venom melittin is having the capacity to reduce the excessive 

immune response and provide a new alternative for the control of inflammatory disease. 

Somew studies shoes that invitro, melittin can suppress the activation of nuclear NF-KB P65 

and inhibit the P38 MAPK signal. In vivo, melittin also showed anti-inflammatory properties 

by the modulation of NF-KB and AP-1 transcription factor.[12] 

ANTIDIABETIC ACTIVITY 

Bee venom also have effect on diabetic mellitus. This study was conducted on alloxan 

induced rats. This study revealed a significant decrease in glucose level accompanied by a 

significant increase in insulin level. Histological examination shows the improvement in the 

islet structure and marked regeneration of insulin secreting β cell. Bee venom have 

therapeutic and protective effects on the management of biochemical and histological 

changes in diabetic rats. [13] 

ANTIVIRAL ACTIVITY 

Antiviral property of bee venom identified against a broad panel of viruses. The main 

component melittin significantly inhibited the replication of enveloped viruses such as 

influenza A virus, vesicular stomatitis virus, respiratory syncytial virus and herpes simplex 

virus. Also inhibits non-enveloped viruses such as enterovirus 71, coxsackie virus. Apart 

from bee venom virucidal activity, Bee venom can stimulate type I IFN, which subsequently 

could stimulate the antiviral state in the host cell and also inhibit the viral replication. Taken 

together these result bee venom has the potential to become a prophylactic or therapeutic 

agent for infectious viral disease.[14] 
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ANTI-ARTHRITIC ACTIVITY 

A study showed that subcutaneously administered bee venom suppresses the development of 

carrageenan-induced paw edema and adjuvant arthritis in the rats in a dose-related manner. 

Anti-arthritic action of bee venom involves alteration of the immune response probably via 

antigen competition and an anti-inflammatory action via corticosteroids through an as yet 

undetermined mechanism.[15] 

BREAST CANCER 

Breast cancer is one of the most common malignant diseases in the female population all over 

the world. High prevalence and death rate of breast cancer have paced this disease at the top 

of life-threatening diseases in women.[16] In 2021, a study estimated that 2.1 million newly 

diagnosed breast cancer cases would be in world wide. Life style, environmental factors, 

genetic factors are mainly responsible for increasing the prevalence of breast cancer cases [17]. 

The most common treatment for breast cancer is radiotherapy, hormonal therapy, 

chemotherapy. Nowadays most of people are go with chemotherapy as treatment option. 

While the survival rate has increased due to treatment for breast cancer, the quality of life has 

decreased due to the side effects of chemotherapy.[18] Depending upon the presence of 

molecular marker breast cancer can be divided into 3 subtypes. Treatment strategies are 

decided according to the above subtypes. Mainly chemotherapy, endocrine therapy, radiation 

therapy, surgery or a combination of all these are used as treatment methods.[19]  

Recently, the possibility of treatment has expanded to various area, especially in biotoxins. 

Bee venom is one of the substances which is used for the treatment of breast cancer. Bee 

venom consist of active ingredients like melittin, mast cell degranulating peptide, apamine, 

phospholipase A2, hyaluronidase and amino acids.  Melittin is a chief component of bee 

venom and it can be easily inserted into the membrane by pore formation and perturbation in 

non-selective manner, resulting in antimicrobial and anti-tumour activity.[20]  

Honeybee venom and its main constituent melittin are proved to be good agents for breast 

cancer treatment by managing different conditions of tumour like inhibition of cell 

proliferation, cell growth, control of metastasis and apoptosis.[21] Recent research shows that 

role of bee venom and melittin in suppressing the activation of growth factor receptors in 

HER2-enriched and triple-negative breast cancer.[22] 
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CONCLUSION 

In conclusion, this review article focuses on the pharmacological uses of honey bee venom 

especially to breast cancer. Now a days biotoxin are used for various treatments. Honey bee 

venom one of the biotoxins now used therapeutically for various disease. Quite recently 

studies reveal the targeted effect of melittin and honeybee venom in suppressing growth 

factor receptor activation in HER2-enriched and triple-negative breast cancer. This type of 

biotoxin is accessible worldwide and offers economical and easily available treatment 

solutions for developing countries. It is important to carry out further research to evaluate to 

ideal method of provision of melittin, level of toxicity, and average accepted dose. 
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