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Abstract

Apitherapy is used as an alternative medicine practice of using bee products. Bee sting was used to cure arthritis in old days. Recent
researches have shown that bee venom may help reduce autoimmune symptoms by decreasing inflammation and enhancing immunity. It has
antimicrobial, anti-inflammatory, antioxidative, radioprotective, and regenerative properties. Bee venom therefore have a good demand in
pharmaceutical industries for the development of medicines related to human and animal disease treatments. VVenom can be collected from
bees using devices that extract venom from bees without killing them. The global market for bee venom is likely to reach nearly US$ 540
million by 2032.There is no national legislation for bee venom production, or marketing. The organized market is almost non-existent. It is

essential to create awareness in consumers as well as apiculturists regarding the future market for bee venom.
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Introduction

For centuries, honeybees have been revered for their
numerous benefits, which go beyond their iconic role as
honey producers. The medicinal use of honey and other bee
products is deeply rooted in history, with mentions of their
curative properties found in sacred texts such as the Veda,
Bible, and Quran. The origins of apitherapy, a form of
therapy utilizing bee products, are obscure and multifaceted.
Historical records indicate that apitherapy was practiced in
ancient civilizations, including Egypt and Greece, with a
documented history in China spanning 3,000 to 5,000 years
(11 Apitherapy is the art and science of using bee products
viz. honey, pollen, bee bread, propolis, royal jelly, venom,
etc. for human welfare 1. Bee venom is odorless, colorless,
clear watery liquid with ornamental pungent smell, a bitter
taste and basic pH 4. Bee uses it used for self-defense. Bee
venom (BV) also referred to as apitoxin, is produced by
sting glands present in the abdomen of worker honey bees.
When females experience any danger, they inject venom
through their sting glands . Beyond the initial pain and
swelling, honeybee venom has been discovered to hold
remarkable medicinal value. By harnessing this venom's
therapeutic potential, scientists have developed innovative
treatments, showcasing the profound impact of these tiny
insects on human health 1, The medicinal use of bee venom
apparently dates back to ancient Egypt and is reported in the
histories of Europe and Asia. Hippocrates (460-370 BC)
used bee venom to treat joint pain and arthritis. The Greek
physician Galen (129-199 A.D.) mentioned the uses of bee
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venom for treating human diseases. Bee sting therapy for
treating rheumatic diseases has been known for many years.
Filip Terc (1844-1917), a doctor and beekeeper, cured more
than 500 patients from rheumatic diseases using bee stings.
He is referred to as the father of Apitherapy. Dr. Rudolph
Tertsch, the father of modern apitherapy, treated more than
600 patients with bee stings. Dr. Bodog F. Beck specialized
in the treatment of arthritic and rheumatoid conditions using
bee venom. He coined the term "bee venom therapy"
(BVT). The dried form is of yellow color. It is a bitter,
odorless, colorless acidic liquid with a pH of 4.5-5.5 and
contains a mixture of different active molecules such as
peptides including melittin, apamin, adolapin, mast cell
degranulating peptide, and enzymes phospholipase A2
(PLA2) and hyaluronidase ["). Recent years have seen great
interest in BVT as alternative medicine. Additionally,
research on bee venom implies its applications for
developing cures for ailments of humans and animals 59,
Bee venom exhibits a diverse range of pharmacological
properties, including anti-inflammatory  Antioxidant:
neutralizing free radicals and protecting against cell
damage, potentially treating neurological disorders,
protecting against radiation-induced damage combating
bacterial infections, antiviral and antifungal properties.
These properties make bee venom a valuable ingredient in
the development of various products, including cosmetics.
Researchers and pharmaceutical companies are actively
exploring bee venom (BV) to unlock its full potential in
modern medicine.
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Biochemical constituents of BV

Basically, BV is colorless, odorless liquid with 88% water.
A drop of BV comprises only 0.1 g of dry venom 29, It has
acidic PH ranging in between 4.5-5.5. Biochemical
composition of BV may slightly vary based on the species
of bee, time of the year, season, locality etc. Its specific
weight is 1.1331, indicating a dense, protein-rich
composition.  Enzymes  (e.g., phospholipase A2,
hyaluronidase), Peptides (e.g., melittin, apamin, Biogenic
amines (e.g., histamine, dopamine) are the main constituents
(11 Melittin is the primary constituent of bee venom,
accounting for approximately 50% of the weight of dried
bee venom. This potent peptide is the main bioactive
component responsible for the therapeutic properties of BV
(12 melittin is not only the dominant, but also the main
lethal component in BV. The linear structure of this
amphiphilic peptide contains 26 amino acids 3. Melittin
has comprehensive anti-inflammatory, hemolytic, anti-
microbial, anti-fungal, and antitumor properties ' °1, Sulfur
is believed to be the main element in BV inducing the
release of cortisol from the adrenal glands and in protecting
the body from infections.

Phospholipase is the most significant allergen and hence the
most toxic element of bee venom. Phospholipase A, consists
of 12% of venom It has promising anticancer, antiprotozoal,
anti-inflammatory, immunomodulatory, anti-bacterial, anti-
viral effects (16171, Nine percent of BV consists of histamine.
It expands blood vessels and promotes the permeability of
capillaries (8. Apamin makes up 3% of venom, destroys
nerve tissue. Apamin shows anti-fungal, anti-viral, anti-
inflammatory, analgesic activity. Apamin has been
investigated for its therapeutic potential in various diseases,
including ataxia, epilepsy, and inflammatory conditions.
(291, Hyaluronidase (2% of venom,) helps the reaction to
spread to surrounding tissue by breaking down one of the
components of cell tissue %, Dopamin has anti-arthritic,
analgesic, anti-inflammatory, antipyretic, anti-nociceptive
effects 124,

The composition of venom may differ among different
species or even among variants of the same bee species.
Higher level of PLA2 was found in the venom of the A.
mellifera scutellata than in the A. mellifera mellifera 2% 23,
Melittin content was found to present in 59.3% of total
venom content in Asian honey bee venom 24, The melittin
content in A. dorsata, A. mellifera, A. florea, and A. cerena
were 95.8 + 3.2%, 76.5 + 1.9%, 66.3 + 8.6%, and 56.8 +
1.8%, respectively 25

BV for human diseases treatments

The lethal dose of bee venom for an adult human is
estimated to be approximately 2.8 milligrams per kilogram
of body weight. Given that a single bee contains only 0.15-
0.30 milligrams of venom, it would require a large number
of stings to deliver a fatal dose [?61. The crude extracts of BV
from Apis cerana, A. dorsata, A. florea have antimicrobial
effects against Pseudomonas aeruginosa, Klebsiella
pneumoniae, Escherichia coli, Xanthomonas subtilis,
Proteus vulgaris, Salmonella typhimurium and Candida
albicans 1. BV has been shown to have analgesic, anti-
cancer, anti-asthmatic, antioxidant, anti-aging, anti-
atherosclerotic, anti-diabetic, hepatoprotective, antiviral,
neuroprotective and anti-rheumatoid arthritis biological
activities. Especially, melittin has attracted a lot of attention
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in recent years for its anti-cancer activity. Numerous
research studies have examined the impact of melittin’s
regulation of apoptosis and the factors that cause apoptosis
in different cancer types, including breast, stomach, kidney,
ovarian, prostate, gastric, colon, esophageal, and lung and
cervical cancer 2% Melittin indues apoptosis, cell cycle
arrest, modulation oncogenic signaling pathway, inhibiting
metastasis, and promoting chemo/radio sensitivity. In
several research studies, the melittin component of bee
venom has shown significant inhibition of cell proliferation
of several human cancer cells via stimulation of lymph
nodes associated with local cellular immune response. The
mechanism behind this bee venom mediated growth
inhibition includes apoptosis, lysis, and necrosis.
Additionally, melittin also possesses antimutagenic, anti-
inflammatory,  radioprotective, and  anti-nociceptive
activities. It also showed anti-tumor efficacy towards
pancreatic cancer cell lines 1, BV is also found to enhance
the efficiency of tamoxifen, a medication used for breast
cancer to manage the disease.

BV and melittin are of significant potential in the treatment
of some neurodegenerative diseases, including Parkinson's
disease %2 Alzheimer's disease [*3*1 and autoimmune
diseases (such as rheumatoid arthritis [*°  lupus
erythematosus [, and multiple sclerosis 1. Bee venom
administration  has protective effects against the
development of hepatic encephalopathy, a serious
neurodegenerative disease [,

BV has tremendous potential in dermatology and can serve
as a more cost-effective, less irritating, readily available,
and natural alternative to other medications. Various studies
have revealed its therapeutic applications for the treatment
of skin diseases like Acne vulgaris, atopic dermatitis,
unhealed leg ulcers, diabetic foot ulcers, selected bacterial
and viral infections, photoaging, and psoriasis %43, It has
shown promising results against migraine, epilepsy, malaria,
neuralgia, chronic pain, nucroses, polyneuritis, asthama,

decreased blood cholesterol level, soar throat, endoarthritis,
etc [19.42],

BV for Animal disease treatments

BV has been used to prevent and treat bovine mastitis as
natural antimicrobial compounds in some dairy cattle farms
in Korea. a dose of 12 mg of bee venom and a treatment
period of more than 7 days were required to treat mastitis
1431, Experimental results support the hypothesis that BV can
decrease LPS-induced inflammatory responses in bovine
mammary epithelial cells through inhibition of oxidative
stress 441, BV injections at acupoints are more effective at
protecting canines from intervertebral disc diseases *°l. The
average activity of the arthritic dogs resembled that of the
healthy dog population after just three doses of BV [,
According to researchers, some canine arthritic disorders
may be greatly improved by bee venom treatment. In horse
BV is effective in treating arthritis, laminitis, chronic
obstructive pulmonary disease. BV impact lymphocyte
proliferation and viability in dogs, horses, and chickens.
More research both in vitro and in vivo will be necessary to
draw conclusions regarding their future use as immune
stimulants or inhibitors [“71. The already numerous in vitro
studies must be followed by clinical trials to determine a
conscious and effective use of bee venom in veterinary
clinical practice [
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Extraction of BV

A device that provides an electric shock makes it possible to
collect pure venom from several thousand honey bees 1. A
glass plate is kept outside or inside the hive. There are
several different pieces of equipment on the market that are
used both inside and outside the beehives 5%, When bee
come in contact with the plate, gets the electric shock and
releases venom as its natural defense mechanism. Typically,
the voltage is between 24 and 30 volts, the pulse lasts
between 2 and 3 s, there is a 3 to 6 s gap, and the pulse
frequency is between 50 and 1000 hertz. Exterior collectors,
placed outside the beehive, have limited exposure to bees,
affecting only those entering and leaving the hive. This
results in minimal bee venom production 152, However, in
this type of equipment, weather conditions and
contaminants can compromise the venom's quality. Rainfall
renders the equipment unusable. Venom exposure to
environmental factors can lead to degradation or spoilage
15354 Internal collectors, placed inside the beehive, offer
better venom collection due to increased bee contact.
However, base collectors risk contamination from bee
waste. Cover collectors have restricted collection areas due
to beehive size L% Although in terms of investments,
internal collector system is twice more expensive than the
traditional one, significantly higher yield and better quality
of bee venom shortens the return of investment
significantly. There is a need to experiment and explore the
area of venom extraction and come up with standard
equipment [56:571

Standardization of BV

Although there is no international available standard, certain
criteria should be satisfied when bee venom is used within
the  technological  production  processes in  the
pharmaceutical industry 5851 Water content to be less than
2%, water insoluble substances up to 0.8%, sugars up to
6.5% and satisfying biological activity of hyaluronidase,
phospholipase, melitin and protease inhibitors % The LD50
for bee venom is 3.7 milligrams per kilogram of body
weight 1, As on today, bee venom is not recognized as
food or drug, there is no official quality standards set for it
1481 Guralnick (1986) described standardization and quality

control of hymenoptera venom, including that of honeybee
[62]
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Market potential and economic prospects of BV

In India, There is no national legislation for bee venom
production, or marketing. The organized market is almost
non-existent, and consumers are mainly pharma industries
both in medical and cosmetical areas. Global bee venom
market and price are steadily growing by single digit
numbers dominated by few big international players. Study
published by Future market in 2022, states that the global
market for bee venom extract is estimated at US$ 327.5
million. The market is likely to reach nearly US$ 540
Million by 2032, with a growing CAGR of 5.1% from 2022
to 2032 63, The most of the bee venom is sold by direct
placement on the market (30%) and 27% through
intermediary production contracts, of which 14% are
without a pre-production contract. A small percentage of
sales is realized through bee associations, 5%, and less than
that, only 4% are intermediary contracts with a pre-
production contract. Only 2% of sales are through friends
and acquaintances, and classic export sales are only 1%.
Therefore, one of the primary focus of producers is to work
on development of distribution channels and faster
“production to market” access. Depending whether is for
cosmetic or for medical purposes, future market supply and
demand will heavily depend on the profound and extensive
research activities, innovation and modernization of
production of the bee venom. Market needs to develop with
greater dynamics. The absence of generally established
standards for classification, quality and application, as well
as the low level of research that would increase
applicability, limit the production and sale of bee venom.
The potential is great, but the need has to be generated,
created and developed in several directions, from new
studies and areas of application, to modernization of
production, innovation, standardization and opening of new
markets and sales channels. The primary priority is the
adoption of a regulation that will standardize licensing,
production processes, quality control, and professional staff.
In this way, the production will be better planned, the
method of collection will be improved, the technology will
become more accessible, the storage, the method of keeping
and the transportation of the collected bee venom before it
goes to the production facilities that would further include it
into cosmetic grade or medical grade formulations (64).

Japan
6%

Asia Pacific
23%

MENA
14%

Eastern Europe
12%

Source: Apitoxin market Trends 2020, Market Solutions.

North America
14%

Latin America
13%

Western Europe
18%
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In India, Usually, farmer struggle to sell the bee venom and
the main difficulty they face is they don’t have another
option to sell venom apart from pharmaceutical companies.
These companies does not show interest in purchasing small
quantities of BV like 50-60 gram and they demand for BV
in kg. producing 1 kg venom is very costly for farmers
because they need bee hive boxes around 1600 - 2000 and
much more venom collector machines nearly 800; the price
of one venom collector is around Rs 10,000 to 11,000 so it
makes a huge difference and it becomes almost impossible
for small farmer to invest such a big amount.

Conclusion

The bee venom industry's rise highlights a harmonious
balance between economic opportunity and ecological
responsibility, as sustainable practices are employed to meet
the surging demand for this unconventional yet valuable
resource.

Although mechanisms of action and many bioactive
substances still remains unclear. However, researchers
believe that the ongoing work on this aspect will ultimately
allow bee venom and its active components to be considered
in the coming years as definitive candidates in various
treatments.

It is necessary to significantly increase the funding of new
research and to confirm and expand certain therapeutic areas
of action. Efforts are needed to raise knowledge, awareness,
modernize the bee venom collection process and build
capacities for local production of specialized preparations
for cosmetic and medical use. The creation of final products
at the local level will allow the benefits to be directly felt by
individual producers, national economies and through
synergies to realize a wider economic and medical benefit.
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