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Apitherapy, the therapeutic use of honey bee products has been practiced and is
referenced in many ancient books and texts. This alternative medical approach utilizes
various bee derived substances, including honey, bees wax and bee venom. Bee venom
therapy, a specialized form of apitherapy, involves the application of live bee stings or
injectable venom to stimulate healing in conditions such as arthritis, multiple sclerosis,
other inflammatory and auto immune disorders. Bee venom contains at least 18
pharmacologically active compounds including peptides, enzymes, and amines with
demonstrated anti-inflammatory, neuro protective, anti-microbial, and anti-viral
properties. It has shown therapeutic promise in treating central nervous system diseases
like Parkinson’s and Alzheimer’s as well as in pre-clinical cancer and HIV research.
This review explores the biologically active compounds with their therapeutic potential,
properties, stability, structural identity of chemical components of bee venom and
highlighting its emerging role in modern alternative medicine

INTRODUCTION

Bee venom is a complex and biologically active
secretion produced by female honey bees (Apis
melifera) that has been used for thousands of years
in traditional medicine across various culture. This

enzymes, peptides ,and amines which together
contribute to its diverse therapeutic and toxic
properties. Bees primarily use venom as a means
of colony defense delivering it through a
specialized  stinging when they
recognize threat arrives.

apparatus

clear, odorless liquid contains at least 18
pharmacologically active component, including
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Accordingly, the bee venom remedy has been
developed to deal with wvarious sicknesses,
including inflammation, cancer, microbial disease,
and neurodegenerative diseases. Apitherapy is a
subset of bee venom therapy has been applied for
the treatment of conditions such as rheumatism,
arthritis and low back pain. The main interest in
the bee venom is largely due to its proven anti-
inflammatory, analgesic, and immunomodulatory
effects, which has been substantiated by both
clinical and experimental studies. There are
numerous bee venom treatments including bee
sting therapy, bee venom acupuncture (BVA),
directly injection of bee venom into human body
and the use of bee venom products externally. Bee
sting treatment is injecting bee venom into human
skin via live bee stings . BVA includes injecting
bee venoms diluted with saline into a specific
acupoint , has been used to treat many forms of
pain.

In a honey bee a single drop of bee venom
comprises 88% water and only 0.1 gm of dry
venom. Bee venom content has previously been
identified via omics and fractionation techniques.
Bee venom is a bio toxin or epitoxin produced by
a gland in the bee’s abdomen cavity. Melittin,
adolapin, apamin, mcd-peptide , phospolipase A2
(PLA2) are the few examples enzyme. This review
aims to give a comprehensive updated account of
bee venom sources, compositions, activities,
medical applications.

2. BEE VENOM SOURCES

Bee venom (BV), secreted by female honeybees,
is a complex and protein rich substance produced
from a gland in their abdomen and used primarily
for defense and, in queen bees, for dominance in
hive hierarchy. Freshly secreted bee venom is a
clear, colorless liquid that forms a light-yellow
powder when it dries. It has the pungent aromatic
odour of honey and is acidic in nature (between 4.5
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and 5.5). The water content in bee venom varies
between 55 and 70%. Its composition varies by the
bee age, with the highest protein content in
younger bees and key components like melittin,
apamin, and adolapin exhibiting potent anti-
inflammatory, anti-microbial, and neuro active
properties. Honey bees can only sting once,
leaving behind a barbed stinger and venom sac the
continue pumping venom even after detachment,
often resulting in the bee’s death. Bee venom is
most commonly collected using a humane electric
stimulation method that preserves the bees, with
the venom later purified using chromatographic
techniques. Its quality is influenced by factors like
bee species, season, and geographic, requiring
rigorous standardization for therapeutic use. BV
has a long history in traditional medicine and is
now being explored for clinical and veterinary
applications, particularly in treating inflammatory,
neurological, and auto immune conditions.

Recent research continues to expand the
therapeutic potential of bee venoms, especially in
advanced medical fields like cancer treatment.
Scientists have made significant progress in
developing targeted forms of melittin, the main
active peptide in BV, for safely attacking
aggressive cancer cells such as breast cancer while
sparing healthy cells. For example, modified
melittin injections in pre-clinical studies caused
rapid cancer cell death with minimal side effects,
although clinical trials are still needed to confirm
safety and efficacy. Notably, whole bee venom
appears to target cancer cells more effectively then
melittin ~ alone, suggesting other venom

components assist its action.

Beyond cancer, bee venom shows promise for
treating central system disorders,
inflammation, infections, and kidney injuries,

nervous

thanks to its anti-inflammatory, anti-oxidant, and
immune modulating effects. Advances in
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nanotechnology and molecular biology are
facilitating safer delivery methods and improved
standardization of BV products, which is critical
for expanding its medical and veterinary
applications. This emerging research adds to the
already known profile of BV as a complex, protein
rich secretion with potent bio active compounds
such as melittin, apamin, and phospholipase A2,
supporting its versatile role in improving human
and animal health through apitherapy and novel
pharmaceutical developments.

Freshly secreted bee venom is a clear, colorless
liquid that forms a light-yellow powder when it
dries. It has the pungent aromatic odour of honey

and is acidic in nature (between 4.5 and 5.5). The
water content in bee venom varies between 55 and
70%.

3. BEE VENOM COMPOSITION

Sr. No. | Molecular type Components Y% activities
1. peptide Melittin 40-60% Anti inflammatory, anti cancer,
Anti microbial activity
Apamin 2% Neuroprotective activity, enhances memory
and learning and anti inflammatory activity
Adolapin 1% anti inflammatory and analgesic activity
Mast cell 2-3% Immunomodulary activity
degranulating
2 Enzymes Phospholipase A2 | 12-15% Neuroprotective in low doses, pro
inflammatory at high doses
Hyaluronidase 1-2% Enhances penetration of other venom
components, mildly pro inflammatory
Alpha glucosidase 0.6% Anti diabetic activity
3 Biogenic amines Histamine 0.5-2% Contribute to vasodilation
Dopamine 1% Contribute

Fig.2
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3.1 PEPTIDES
3.1.1 MELITTIN

Melittin is a basic 26 amino acid polypeptide. It is
the major active ingredient of honey bee venom,
constituting 40 to 60% of whole dry venom.
Melittin has various biological , pharmacological
and toxicological actions, including strong surface
activity on cell lipid membranes , hemolyzing
activity, anti-bacterial and anti-fungal activities,
potential anti-tumor properties . melittin is also
known as a natural pore forming peptide that can
insert itself across the phospholipid bilayer, and
interactions between bio membrane and proteins

can be studied using this biological activity.
Melittin has also been used as an activator of
phospolipase A2 after the discovery of its
enhancing effects on bee venom PLA2 activity.
However, so far little is known about the pain
producing effects of melittin and its actions on the
nervous system. [ Melittin : Molecular formula,
Ci31H220N39031; Molecular weight, 2846.46266
g/mol]

Amino acid sequence in melittin

Gly-Ile-Gly-Ala-Val-Leu-Lys-Val-Leu-Thr-Thr-
Gly-Leu-Pro-Ala-Leu-Ile-Ser-Trp-Ile-Lys-Arg-
Lys-Arg-Gln-GInNH2.

Fig.4 Structure of melittin

3.1.2 APAMIN

Apamin, an 18 amino acid peptide, makes up 2-3%
of its total dry weight. It’s formed by a disulfide
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bond between cysteines, which shapes is highly
stable and compact chemical structure. Apamin
has demonstrated the potential benefits in anti-
failure, and

atherosclerosis, anti-heart
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improvement of neurological disorders. It is the
smallest neurotoxin in HBV. It has neurotoxic
action at the central and peripheral level, with
nerve cytotoxic and nociceptive effects due to its
ability to cross the blood brain barrier and because
it blocks potassium dependent Ca>* channels. In
addition , it inhibits neuromuscular transmission
through the activation of M2 muscarinic inhibitory
receptors in motor nerve endings, an effect that
could improve the control of muscle excitability in
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patience with myotonic diseases , such as
Parkinson disease. [Apamin: Molecular formula,
C79H131N31024S4 ; Molecular weight , approx.

2027.34 g/mol.]
Amino acid sequence in apamin

Cis-Asn-Cis-Lis-Ala-Pro-Glu-Tre-Ala-Leu-Cis-
Ala-Arg-Arg-Cis-GIn-GIn-His-NH2

Fig.5 Structure of Apamin

3.1.3 ADOLAPIN

Adolapin is a basic polypeptide with 103 amino
acids residues and comprising 1% of dry bee
venom. It inhibits specific brain enzymes such as
cyclooxygenase and lipoxygenase. It is anti-
rheumatic effect, relieves pain. It prevents the
aggregation of erythrocytes. It has been reported to
possess anti nociceptive anti-inflammatory and
anti-pyretic effect. [Adolapin; Molecular weight,
approx 11000 to 11500]

3.1.4 MAST CELL DEGRANULATING
(MCD)

HN NH;
NH
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The MCD peptide is a basic peptide consisting of
22 amino acids with two disulfide bridges. The
MCD peptide causes mast cell degranulation and
histamine release at low concentration leading to
inhibition of k" channels. Moreover , this peptide
is responsible for the swelling and pain after a sting
for the allergic reaction. [MCD;
Molecular formula, Ci10H192N40024S4 ; Molecular
weight, 2587.2 Da.]

as well as

Amino acid sequence of MCD

Ile-Lys-Cys-Asn-Cys-Lys-Arg-His-Val-Ile-Lys-
Pro-His-Ile-Cys-Arg-Lys-Ile-Cys-Gly-Lys-Asn
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Fig.6 Structure of MCD peptide
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3.1.5 SECAPIN

Secapin is composed of 25 amino acids residues
with disulfide bridges . Secapin has around 1% of
BV composition. Secapin-1 is a serine protease
inhibitor like peptide that has demonstrated anti-
fibrinolytic, anti elastolytic and anti-microbial
activities.  Likely, secapin-2 has shown
hyperalgesic and edematogenic effects. Although
secapin has demonstrated to act as potent

neurotoxin.  [Secapin:  Molecular  formula,
Ci31H213N37031S2;  Molecular  weight, 2866.5
g/mol.]

3.1.6 OTHER PEPTIDES OF BEE VENOM

The other peptides found in bee venom are
contained only in a small percentage and their
functions are relatively unknown.  Secapin
accounts for about 0.5% of total bee venom and
consists of 21 amino acids with a high proline
composition and one disulfide bridge. Tertiapin
accounts for the about 0.1% of the total bee venom

and also consist of 21 amino acids with one
disulfide bridge.

3.2 ENZYMES
3.2.1 PHOSPHOLIPASE A2

Phospholipase A2 [PLA2] is calcium dependent
enzyme containing 129 amino acid residues, out of
which 12 being cysteine residue, which aids in
formation of disulfide bridges. PLA2 has cytolytic
capability of hydrolyzing phospholipids, leading
to the formation of lysolecithin. It can destroy
membranes of many cells (erythrocytes, mast
cells) leading to pathological effects. HBV is
largely composed of melittin, which is a stimulant
of PLA2. The presence of melittin in HBV makes
the PLA2 more active and toxic. Amongst
numerous components of BV, phospholipase is the
strongest antigenic and allergenic protein. PLA2

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

confers indirect hemolysis and dissolves
phospholipids. However, the lipoprotein layer of

the erythrocyte surface is dissolved by melittin.

PLAZ2 activity catalytically hydrolyses and digests
cell membrane components and consequently
disrupts the integrity of the lipid bilayer, thus
making cells susceptible to further degradation.
The effect of a honey bee sting increases the
activity of PLA2, leading to the excessive release
of arachidonic acid from the phospholipid
membrane. [Phospholipase A2: Molecular weight,
approx. 14.5 kDa]

Tyt
Fig.7 Structure of phospholipase A2

3.2.2 ACID PHOSPHATASE

Venom acid phosphatase is a glycoprotein and a
potent allergen in BV of Apis mellifera. It contains
four possible sites of glycosylation with the
sequence Asn-Xaa-Ser/Thr. The motif RHGXRSP
characterizes its acid phosphatase activity and
distinguishes it from the acid phosphatase enzyme
of other organism. It responsible for IgE mediated
allergic reactions in humans. It causes the release
of histamine from sensitized basophiles related to
such manifestations has causing urticaria and flare
reactions. Approximately 37% of BV allergic
patients develop Api m 3 (acid phosphatase)
specific IgE, which can be used in immune
therapies. [Acid phosphatase: Molecular weight,
45000-96000 Da]
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3.2.3 HYALURONIDASE

Hyaluronidase are enzymes widely distributed in

nature ,normally involved in pathological
activities, diffusion of toxins
,inflammation allergens, etc. ,and physiological

activities ,such as fertilization, wound healing,

such as the

embryogenesis, and angiogenesis. The enzymes
found in bee venom belongs to the EC group
3.2.2.35. It is the major allergen present in the
of honey bees, wasps, hornets, and
scorpions , because it stimulates the systemic
anaphylactic response mediated by IgE.

venom

Itis an enzyme with a molecular weight ranging
from 33 to 100 kDa, made up of 349 amino
acids, and is active at pH4 to 6. It is considered
a propagation factor because it hydrolyzes the
hyaluronic acid of the interstitium , causes
dilation and an increase in the permeability of
blood vessels , increasing blood circulation
,which facilitates the diffusion of the other
components of HBV , causing the spread of
inflammation and the entry of pathogens found
at the site of the injury.

HO O
O
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Fig.9 Structure of Hyaluronidase

3.2.4 ALPHA- GLUCOSIDASE

Alpha- Glucosidase acts on the alpha-glycosidic
bond at the non- reducing terminal side of a

substrate and liberates alpha- glucose as a
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product in Apis mellifera Lingustica, alpha-
glucosidase has three isozymes [ I, II, III],
which have different substrate specifications .
However, the alpha- glucosidase contained in
honey from the hypopharyngeal gland is alpha-
glucosidase III, as immunological methods havr
confirmed . The enzymes remain stable at a pH
ranging from 5 to 10 ( the optimum pH is 5.5)
and is denatured ata pH lower than 4.5. It is
stable at 40 C ,but if it left standing at 60 C for
15 min, it will completely nonfunctional . Its
function is to degrade sucrose in the necter
into glucose and fructose to degrade sucrose in
the necter into glucose and fructose to produce
honey.
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Fig.7 Structure of Alpha glucosidase

3.3 HONEY BEE VENOM ACTIVITES

3.3.1 ANTI-MICROBIAL PROPERTIES OF
BEE VENOM

Antifungal activity of bee venom

It has been documented that melittin possess
anti- fungal activity against Candida albicans
by destroying membrane and causing the cell

apoptosis in a capsule or mitochondrial -
dependent way. Also, bee venom is a strong
agent against Trychophyton  rubrum

,Trychophyton mentagrophytes and Candida
albicans . 1t is proved that the effect of bee
rubrum and

venom towards  Trychophyton

Trychophyton mentagrophytes 1is stronger than
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of commercially  available medicine,

fluconazole.

Furthermore , sweet bee venom (SVB) (Bee
Venom without enzymes and histamine )
possesses  stronger  anti- fungal efficacy
compared to bee venom. Both sweet bee venom
and bee venom show anti-fungal capability on
10 experimental Candida
isolated from vagina and blood through broth
micro- dilution assay, disk diffusion assay, and
killing- curve assay presented that bee of Apis
strong inhibitory activity towards

albicans strains

cerana has
Candida albicans as compared to Apis dorsata
and Apis florae , respectively.

The two constituents of bee venom , apamin
and melittin , show inhibitory effect against
Aspergillus pillows and Alternaria alternate
which inflammatory disease in nasal
cavity. Based on the literature studies, a larger
and long —term follow- up trial is needed to
determine the safety and efficacy of bee venom

cause

because its safety is still a strong limiting
consideration during clinical treatment.

Anti-protozoal activity of bee venom

Studies revealed that bee venom group III
sPLA2 has anti- trypanosomiasis properties.
The expression of bee venom III sPLA2 in a
genetically modified mosquitos midgut has
inhibitory  action  towards plasmodium
ookinetes. Additionally, cecropin ( a hybrid of

melittin ) has anti- leishmanial efficacy for

Leishmania donavani  promastigote  via
disrupting its plasma membrane. Melittin
disrupts the membranes integrity of both

prokaryotic and eukaryotic organism which
causes lysis of membrane and permeability .
This kind of reaction makes melittin an anti-
microbial, anti-fungal, and anti- leishmanial
agent. According to previous research ,PLA2

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

shows anti- protozoal action towards
Trypanosoma  brucei brucei in controlled
conditions. Bee venom peptide called

lasioglossins, possesses greater anti- microbial
action because of its membrane interaction ,as
well as DNA binding . It has been reported that ,

the peptide melittin possesses anti- protozoal

activity against  Toxoplasma gondii,
Trypanosoma cruzi, Plasmodium and
Leishmania. Furthermore, melittin has been
utilized in vaccine preparation to enhance

immunity to leishmaniasis. Also, melittin shows
killing activity towards Trypanosoma cruzi . As
we reviewed , BV possesses anti- protozoal
activities but the exact effect of its compounds
with  mode of and its

along action

commercialization as a therapeutic medicine

is still unknown.

3.3.2 NEUROPROTECTIVE ACTIVITY OF

BE VENOM
PARKINSON’S DISEASE AND
ALZHEIMER’S DISEASE

Recent research indicates that bee venom may
protect dopaminergic neurons from degeneration
in animal models of parkinson’s disease. Bee
venom  demonstrated to reduce neuro
inflammation in a mouse model of parkinson’s
disease generated with 1-methyl — 4-phenyl-
1,2,3,6-tetra hydropyridine (MPTP). Acupuncture
with  bee substantially  protected
dopaminergic neurons against MPTP toxicity in
mice models of parkinson’s disease. Additionally,
bee venom products SH-SYS5Y human neuro

blastomo cells from MPTP-induced apoptosis.

venom

The neuro protective properties of bee venom
phospholipase A2 are attributed to its ability to
reduce neuro informative responses in a rat model
of parkinson’s disease. Acupuncture with bee
venom shows neuroprotective effects in a mouse
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model of parkinson’s disease. Additionally,
Another research revealed that the bee venom
peptide apamin protects DA neurons in a model
system of midbrain cultures that stimulates
parkinson’ diseases selective death of DA neurons.
Apamin protective impact was attributed to a little
increase in the excitability of dopaminergic
neurons,

sustained raise in cytosolic calcium.

which resulted in a moderate and

Apitoxin may preserve dopaminergic neurons in
an animal model that resembles the chronic
degradation process associated with parkinson’ s
disease over a longer period of time, according to
the present research. Apamin , apeptide isolated
from the bee venom that specifically blocks
sodium potassium channels, duplicated just a
portion of these protective effects. In alzheimers
patients, specific brain effects of bee venom have
been found. Numerous studies have shown that
apamin enhances neuron excitability, synaptic
plasticity, and long-term potentiation hippocampal
region of Cornu Ammonis (CA1) .

3.3.3 ANTI INFLAMMATORY ACTIVITY

Inflammation is protective process for body in
response to harmful stimuli. Chronic inflammation
led to development of many diseases like diabetes,
rheumatoid arthritis, cardiovascular disease,
obesity, asthma, skin disease, and CNS related
disorders. Melittin, when it administrated at high
doses, local pain, itching, and
inflammation. However, low doses of bee venom
compound can induce wide anti-inflammatory
effects.

causes

Many reports are investigated the anti-
inflammatory mechanisms of melittin in different
disease such as rheumatoid arthritis and
Alzheimer. In fact, it acts by inhibiting
inflammatory cytokines like interlukin-6 (IL-6),
IL-8, tumor necrosis factor- alpha (TNF-a) and
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interferon-y. Moreover, melittin  decreases
signaling pathways that activate inflammatory
cytokines, including nuclear factor — kappa B,
protein kinase Akt, extracellular signal regulated
in porphyromonas gingivalis lipopolisaccharide
treated human kerationocytes. These findings
indicate that, by blocking their primary signaling
pathways, inhibits  inflammatory
cytokines leading to a reduced inflammation in

skin, liver, joint and neuronal tissue.

melittin

Regarding skin diseases, a recent study by Kim et
al. showed that BV reduces atopic dermatitis the
most common allergic chronic inflammatory skin
disease. In fact, the venom stimulates CD55
production by triggering ERK1/2 pathways, which
leads to the alleviation of the disease’s

symptoms. Interestingly, a previous study by Shin
et al. described the anti-inflammatory potential of
bvPLA2 in skin diseases by showing that the
enzyme attentiates atopic skin inflammation
through interaction with CD206.

3.3.4 ANTIVIRAL ACTIVITY

Bee venom (BV) and its two main components,
melittin and phospholipase A2 (PLA2), are well
known for their antimicrobial properties and can
be used as complementary agents to fight bacteria.
These compounds work by creating pores in
bacterial membranes, which leads to their
breakdown and ultimately causes the bacteria to
burst. However, their antiviral effects haven’t been
explored as much in the scientific literature.

A recent study shed light on the antiviral potential
of BV, with promising results both in lab
experiments and live animal tests. The research
showed that BV and melittin have strong antiviral
effects against a variety of viruses, including
enveloped ones like the vesicular stomatitis virus,
influenza A virus, and herpes simplex virus, as
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well as non-enveloped viruses such as enterovirus-
71 and coxsackie virus. Impressively, melittin was
able to protect mice from lethal doses of the
influenza A HINI1 virus.

While the exact way BV and melittin fight viruses
isn’t fully understood yet, it’s clear that BV
interacts directly with the virus’s outer surface.
Additionally, BV and its components can trigger
the body’s production of type I interferon, a crucial
part of the immune response that helps block viral
replication inside Infected cells.

Research at Washington University School of
Medicine in St. Louis has even explored using
nano particles loaded with melittin to specifically
target and destroy HIV particles without harming
healthy cells. This innovative approach aims to
develop a vaginal gel containing these
nanoparticles to prevent the spread of HIV. The
idea is that the melittin on the nanoparticles
merges with the virus’s envelope, forming pore-
like structures that break it open.

3.3.5 IMMUNO MODULATORY ACTIVITY

Bee venom, a complex substance produced by
honeybees, contains several bioactive compounds
that have garnered increasing interest for their
potential immunomodulatory effects. The major
components of bee venom include melittin,
phospholipase A2, hyaluronidase, apamin, and
several peptides, enzymes, and proteins. These
compounds interact with various components of
the immune system, triggering both innate and
adaptive immune responses. Melittin, one of the
primary peptides in bee venom, has been shown to
exhibit anti-inflammatory and antimicrobial
properties. It can induce the release of pro-
inflammatory cytokines such as tumor necrosis
factor-alpha (TNF-a) and interleukins (IL-1, IL-6),
which play crucial roles in immune system
regulation. Furthermore, melittin can activate
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macrophages and dendritic cells, key players in the
body’s defense against pathogens. Phospholipase
A2* in Dbee also has potent
immunomodulatory effects, particularly through
the breakdown of phospholipids in cell
membranes, which generates arachidonic acid and

venom

subsequent  inflammatory = mediators  like
prostaglandins and leukotrienes. This action
contributes to both local and systemic

inflammatory responses, which can be beneficial
in cases of immune dysregulation. Additionally,
bee venom’s hyaluronidase promotes the spread of
other active components, enhancing
penetration and increasing the venom's efficacy in

tissue

modulating immune responses.

The venom’s ability to modulate immune activity
extends to its potential therapeutic applications.
For instance, studies suggest that bee venom might
help in the treatment of autoimmune diseases,
where the immune system mistakenly attacks the
body’s own tissues, by regulating T-cell responses
and promoting a more balanced immune activity.
It is also proposed that bee venom could improve
circulation and stimulate the lymphatic system,
which aids in the removal of toxins and enhances
the body’s natural defense mechanisms. In
conditions involving chronic inflammation, bee
venom’s capacity to down regulate overactive
immune responses and reduce inflammatory
cytokine production may offer relief. Moreover,
bee venom’s anti-cancer potential has been
explored, as some studies suggest that it can inhibit
the growth of cancer cells through immune system
activation and direct cytotoxic effects. However,
despite the promising findings, much of the
research is still in early stages, and more clinical
trials are required to fully understand the
therapeutic potential, safety, and optimal usage of
bee venom for immune system modulation.

4. PROPERTIES OF BEE VENOM
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Bee venom is an odorless, translucent fluid with
pungent scent. It has an unpleasant taste and pH
from 4.5 to 5.5. It is dissolvable in water and
insoluble in ammonium sulfate as well as alcohol.
Due to the oxidation of BV protein, the dehydrated
BV becomes light pale, while some variants
available on the market are brown. Also, BV
contains about 88 % of water. Additionally, the
venom contents like phospholipid, fructose and
glucose are similar to the contents present in bee
hemolymph. Due to its components, in direct
contact with eyes or mucous membranes, BV
causes mechanical damage.

5. STABILITY OF BEE VENOM

A study found that diluting BV 3000 and 4000
times can keep it stable for 12 months at ambient
temperature refrigerator ~ temperature.
However, in the same investigation, diluted BV
maintained at ambient temperature for 12 months
did not demonstrate antibacterial action against
Staphylococcus aureus, although diluted BV
stored in a refrigerator did. Impact of the
component responsible for the antibacterial
activity of BV reduces at room temperature,
according to this study. Another study, conducted
in 2021, assessed stability of melittin, a component
of BV known to be responsible for several
biological effects such as anticancer, antiviral, and
anti-inflammatory. Melittin concentration of
identical BV held at ambient temperature and in

and

the refrigerator for 6 months was quantified using
a reversed phase high performance liquid
chromatography (HPLC) technique with a photo-
diode array (PDA) detector in this study, and no
significant difference was found. Melittin's
remarkable stability, even at room temperature,
lowers the storage costs for BV makers.
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CONCLUSION

Honey bee venom is a complex and biologically
active natural substance consist of various
compositions such as melittin, apamin, adolapin,
phospholipase A2, secabin, hyalurodinase, acid
phosphatase. These compositions exhibits a vast

pharmacological  activity such as  anti-
inflammatory, anti-viral, anti-cancer,
immunomodulatory and neuroprotective

properties. It also applicable for the treatment of
neurodegenerative disorders like Alzheimer’s
disease, Parkinson’s disease. The bioactivities in
bee venom also treat for various conditions such as
chronic pain disorders, arthritis and cancer.

The clinical application of bee venom is limited
due to the potential allergic reactions. Although
the bee venom therapeutic applications explained
in the current research, but in ancient times
apitherapy, bee venom therapy and bee venom
acupuncture are evolved. In summary, with the
responsive scientific exploration and various
advancement in technology, bee venom may
become a valuable compound of conventional
medicine in the future.
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