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BY’s Apitherapy Niagara Wellness Center study on Beehive Air proves
significant therapeutic advantages for Respiratory Conditions

R. Gagne, EET, CFE, NADEP

Apitherapy is a type of therapy that uses honeybee products, such as honey, pollen, propolis, royal jelly, beeswax and bee venom. In
fact, these products are extraordinary not only because they contain biologically active components, but also because they are proven
to be good for our health. This therapy has been used over the centuries to treat some illnesses and their symptoms, as well as pain
from acute and chronic injuries. As research in the journal Environmental Science and Pollution Research showed, honey has anti-
inflammatory and antioxidant properties, which means it can be used to treat wounds and scars and alleviate allergies. Moreover,
within apitherapy there is bee venom treatment, which has proven to be helpful when it comes to treat immune and neurological
diseases. Propolis has also been proven to reduce dental plaque and gingivitis. It has also been proven that inhaling the air from
beehives has a beneficial effect on our well-being and the purpose of this study was to expand upon known research to determine the
healing qualities of Bee Air in relation to the treatment of respiratory conditions. By inhaling that warm beehive air, the aerosol, through
a special breathing mask, we directly input precious natural elements which are organically occurring within the hive (propolis, royal
jelly, beeswax and pollen). The purpose of this new study was to enhance previous research regarding the collection of active air
components from controlled beehives to evaluate the therapeutic advantage to treatments for respiratory and other conditions.

Background

Bees create a consistent environment in their hive. They use their bodies to heat the air to around
35 degrees. At the same time, there is humidity of 70 to 75 per cent. The bees continuously circulate
this air. Components of honey, bee pollen, beeswax, and bee propolis are released into the air.
This is how bees create unique beehive air. Beehive air contains natural substances such as
propolis, cytochrome protein, the smell of honey, wax, and other 1000-plus known substances.
Propolis boasts strong anti-inflammatory properties and is also a natural antioxidant. The
cytochrome protein helps eliminate chemical residues and any hydrocarbons that are found in the
body. It is believed that the other substances when combined with these two make therapeutic
treatment the most effective.

Therapeutic Advantages of Bee Air

It is believed that beehive air treatment is an effective immune booster as a potential remedy for
treating asthma, bronchitis, lung fibrosis, and respiratory tract infections. Other diseases that may
be countered with beehive air treatment include immunodeficiency, chronic headaches, and chronic Rhinitis.

Some of the benefits of beehive air treatment include:

1. Itis an immune booster.

2. Helps improve the respiratory organs.
3. Improves overall well-being.

4. Eliminates stress.

Treatment Session Details
Proponents claim that patients get the best results after undergoing 10 to 40 beehive air treatment sessions. The air is extracted for 15 minutes
for every application and 2 honeybee colonies will be sufficient for a 30-min. session and then will be given a 45-min. break after an initial session.

Technology for Healthy Bee air:

The device used in beehive air treatment comprises a tube with a sieve that goes into the beehive
and an airflow controller that helps regulate the quantity of air inhaled. It is built in such a manner that
the patient does not come into direct contact with the honeybees but will sit beside or behind the hive.
With beehive air treatment, patients inhale hive air directly from the beehive. Due to the relatively high
temperature and humidity of the beehive air, condensation naturally occurs when it hits colder
surrounding surfaces. If this happens inside the control unit, corrosion can occur. In the worst case,
mold and bacteria can also develop inside the device. The complete encapsulation of the control unit
of the inhaler prevents this. Another undesirable effect of condensation: With the moisture, the
beehive air’s active substances are also deposited in the condensate. A heated hose prevents the
formation of condensation so that all the bee air components reach the patient in full. A valve ensures
that the patient only inhales fresh beehive air with each breath. It prevents exhaled air from flowing
back into the tube. BY’s has invested in the technology to ensure Healthy Bee Air is always inhaled.
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Previous Research

Understanding the chemical nature of the Bee Air is not new to research internationally, where in previous studies volatile compounds were
collected from beehive air using solid phase micro-extraction (SPME) coupled to gas chromatography-mass spectrometry (GC-MS). Antimicrobial
assay of the air released from 4 beehive products was further performed against Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, and multi drug-resistant Staphylococcus aureus (MRSA) using the in vitro agar-well diffusion and microtiter plate assays.

Previous study results and conclusions: A total of 56 volatile compounds were identified from beehive air, venom, bee insect and wax air
including 6 fatty acids, 6 alcohols, 10 aldehydes, 5 esters, 1 ether, 9 hydrocarbons, 1 phenol, 7 ketones, 1 nitrogenous compound and 10
terpenes. The most abundant constituents were short-chain fatty acids (26.32%) while the lowest were the nitrogenous compounds (0.82%). The
principal component analysis (PCA) scores plot of the UPLC/MS dataset showed the similarity of the beehive air to the insect bee's aroma profile.
With regards to antimicrobial assay, beehive air and venom exerted the strongest antimicrobial activity.

Modern science has revealed that each bee product (raw material, crude extract, and purified active compounds) is economically important due
to the several potent bioactivities, such as antimicrobial, antiviral, antitumor, and anti-inflammatory potential (Alvarez-Suarez, 2017). Equally
interesting, the herbal preparations containing propolis have been utilized to prevent respiratory tract infections in children (Tilahun et al., 2015).
Previous studies have concluded that the bee products exhibit antibacterial activity against Staphylococcus aureus (Silici and Kutluca, 2005),
Klebsiella pneumoniae, Acinetobacter baumannii (Morroni et al., 2018), and multi drug-resistant Staphylococcus aureus (MRSA) (Alotibi et al.,
2018, Chen etal., 2017). Further, clinical investigations proved the antimicrobial potential against both Gram-positive and Gram-negative bacteria
(Basualdo et al., 2007) and suggested the involvement of the volatile components in these effects. The well recognized anti-inflammatory, anti-
microbial and dietary applications of bee products and in particular the volatile constituent over time poses a possible promising treatment for
microbial diseases.

Given this context, the characterization of the aroma profiles of bee products is warranted, and more efforts have increasingly focused on their
identification utilizing techniques such as high-performance liquid chromatography (HPLC), mass spectrometry (MS), liquid chromatography—
MS/MS (LC-MS/MS), gas chromatography-mass spectrometry (GC-MS), and nuclear magnetic resonance (NMR) (De-melo et al., 2018, Zhao
etal., 2017). Headspace solid phase micro-extraction (HS-SPME) followed by GC-MS is one of the most advanced techniques for studying the
volatile profiles of the biological samples. HS-SPME-GC-MS is the technique of choice for fingerprinting and quantifying of specific classes of
volatile compounds and has been applied for the identification of volatile compounds in bee products (Isidorov et al., 2009, Farag et al., 2017a).

Objective of the new BYs Study

BY’s Apitherapy has set up the first Canadian Apitherapy Center to complete research and therapeutic trials derived from the bee. This project
encompasses capturing and analyzing air from bee hives to determine the chemical profile of the air. There are two outcomes based on the
results. Firstly, the chemical makeup of the bee “air” will help to understand the chemical differences between healthy and unhealthy hives,
assisting in the process of developing a healthy hive indicator process and technology. Secondly, bee “air” is considered a therapeutic process
for certain respiratory conditions, known as Beehive Air Treatment.

The main objective of this study was to explore the efficiency of beehive air treatment based on its active components and to determine the major
aroma contributors to beehive air. For the purpose of this study, we used Mass Spectrometry and all samples were measured according to the
conditions in Table 3 and 4. Acquisition parameters included; Gas Temperature (C) 320, Gas Flow (L/min) 8, Nebulizer (psig) 35, Sheath Gas
Temp (C) 350, Sheath Gas Flow (L/min) 11, lonization Mode Positive, Capillary Voltage 3500, Nozzle Voltage 250, Fragmentor Voltage 140 and
Skimmer Voltage. There were 248 unique compounds present in the ambient air samples collected with Orbo 32 tubes, and 201 compounds
collected with Orbo 53 tubes. These compounds were excluded from the hive datasets, to isolate compounds which were a direct result of the
hives.

HPLC (High-performance liquid chromatography (HPLC) is a broad analytical chemistry technique used to separate compounds in a chemical
mixture. These separations utilize the pressure-driven flow of a mobile phase through a column packed with a stationary phase). separation
conditions included; Solvent: 70%, Acetonitrile/30% Water, Flow Rate of 0.200 mL/min and Column, Zorbax UPLC C18.

Conclusion

As per the Loyalist Applied Research and Innovation Centre findings. “After comparing samples of the atmosphere versus the hives, several
compounds were detected as being unique to the Bee Air and displayed a high score which is an indication of an active component. These
include the following tentative identifications: Tetradecanamide, 2-(1-Pyrrolidinyl)-3-pentanone, 3-(1-Pyrrolidinyl)-2-pentanone, 2,2,6,6,-
Tetramethyl-4-piperidione, N-Methylpelletierine, 1 Hexadecylamine, N-Methyldioctylamine and Hexadecyl Acetyl Glycerol.”

The following is a detailed description of the therapeutic advantages noted in the chemical compounds unique to the Bee Air:

1. Tetradecanamide Synonyms: Tetradecanamide, Myristamide, Tetradecylamide
Myristamide is a fatty amide of myristic acid. It has a role as a human metabolite. It is a primary carboxamide and a primary fatty
amide. It is functionally related to a tetradecanoic acid. Tetradecanoic acid is a straight-chain, fourteen-carbon, long-chain saturated
fatty acid mostly found in milk fat. It has a role as a human metabolite, an EC 3.1.1.1 (carboxylesterase) inhibitor, a Daphnia magna
metabolite and an algal metabolite. It is a long-chain fatty acid and a straight-chain saturated fatty acid. It is a conjugate acid of a
tetradecanoate. Myristic acid strengthens the skin barrier by keeping the skin's outermost layer robust and undamaged. As surfactant,
myristic acid can mix with water and oil to remove dirt and impurities on the skin, hair, scalp, etc. while keeping the skin hydrated.
Naturally occurring chemical substances and their semisynthetic derivatives have shown various biological activities. In this context,
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Myristic acid, a naturally occurring saturated fatty acid found in nutmeg and has shown diverse biological actions against fungi, viruses,
cancerous cells, and parasitic microbes.

2.  2,2,6,6,-Tetramethyl-4-piperidione
2,2,6,6-Tetramethyl-4-piperidone is used as a low energy source for chemical reactions due to its carbonyl group. This compound
was found to have an inhibitory effect on the growth of bacteria through reactions with oxidative dna and triacetonamine.

3. 1 Hexadecylamine
Fatty acids and their derivatives, such as fatty amines, have been identified as antimicrobials (Kabara, 1977; Kitahara et al., 2004).
The amylose-N-1-hexadecylammonium chloride (5 % ligand) inclusion complex (Hex-Am) may possess many of the necessary
characteristics needed for an effective antimicrobial polymer. The antimicrobial action of the complex would be derived from the fatty
ammonium chloride ligand, as the amylose alone does not have antimicrobial properties. The amylose portion of the complex would
serve as a delivery vehicle of the antimicrobial ligand. The amylose complex is a polymer which is cationic and amphiphilic (Fanta,
Felker, & Selling, 2016; Fanta, Felker, Selling, Hay, & Biswas, 2016).

4.  Hexadecyl Acetyl Glycerol
Higher concentrations of 1-O-hexadecyl-2-acetyl-sn-glycerol significantly inhibited the growth of HL-60 cells (HL-60 - The human
promyelocytic leukemia cell line) and resulted in the virtual absence of cells resembling the original HL-60 line.

5.  N-Methyldioctylamine
N-Methyldioctylamine is a biodegradable, water soluble, and non-toxic chemical. It removes organic matter from industrial effluents
by breaking down long chain hydrocarbons into smaller fragments and reacts with the hydroxyl group of proteins to form
hydroxylamines. N-Methyldioctylamine has been shown to inhibit protease activity in wild-type strains of bacteria, such as Escherichia
coli and Pseudomonas aeruginosa (E. coli is a facultative anaerobic bacterial species belonging to the genus Escherichia,
Enterobacteriaceae family. On the other hand, P. aeruginosa is an aerobic bacterial species belonging to the Pseudomonadadaceae
family under the Pseudomonas genus). It also inhibits hematopoietic cells from developing into mature cells by disrupting the
biochemical composition of their membranes. N-Methyldioctylamine is reactive with fatty acids and amines found in mammalian tissue
samples. This compound can be used as a sample preparation agent or analytical reagent for caproic acid, which is used in process
optimization applications.

6.  N-Methylpelletierine: pelletierine (Punica granatum) The Punica Granatum Tree
N-methylpelletierine is a particularly interesting identification, postulated to be a bee metabolite of pelletierine from the Punica
granatum (Pomegranate) tree unique to and located on the property of the BYs Apitherapy Center farm. Quinoline-piperidine hybrids:
Piperidine ring is present in naturally occurring alkaloids such as piperine, sedum alkaloids (e.g., sedamine), pelletierine, the lobelia
alkaloids (e.g., lobeline), the conium alkaloids (such as coniine), and the pinus alkaloids [26]. Piperidine nucleus has tremendous
importance in medicinal chemistry. The extensive synthetic exploration of piperidine-containing compounds showed that the piperidine
nucleus has interesting pharmacological activities such as anti-allergic, anti-inflammatory, analgesic, antioxidant, antipsychotic,
antidepressant, antidiabetic, anticancer, antibacterial, antimalarial, antifungal, and other activities with a considerable number of
compounds in clinical use [27].

What and where the bees harvest is integral to the quality of product they provide.

Profiling other beehive aroma from other localities or of bees reared on different crops, different climate could provide stronger information on
variation in volatiles composition among beehives. Honey, for example, produced more than 600 volatile compounds, including hydrocarbons,
aldehydes, alcohols, ketones, acids, esters, terpenes and cyclic compounds. The aroma contents and biological properties of honey are
influenced qualitatively and quantitatively by botanical and geographical origin (Ramos et al., 2018). This is documented in this study through the
results for the chemical compound N-Methylpelletierine: pelletierine (Punica granatum) which is directly related to the Punica Granatum Tree
which is uniquely located on the BYs Honey Farm.

At BY’s Apitherapy Center the bee management policy is to maintain healthy and productive honeybee colonies without the use of synthetic
treatments or antibiotics. There are parasite and disease control options available for the management system. The treatments for pest and
disease control are often based on natural chemicals or compounds. Cultural and physical controls are also management practices applied by
our beekeepers that use specialized equipment or physical means to control pests and reduce the level of diseases in the hive. We also use
genetic control of pests and diseases by selection and use of honeybees which have a genetic tendency to be resistant to infection or infestation.

The floral environment planted includes enough buckwheat, wildflowers, clover, etc. to ensure the food requirements are met for our bee
population such that they do not have to travel far. Bees are known to fly as far as 12 km (8 miles), but usually foraging is limited to food sources
within 3 km. Approximately 75% of foraging bees fly within one kilometer while young field bees only fly within the first few hundred meters. This
is of particular importance as the farm on which BY’s resides, has had no spraying of any harmful chemicals for at least the past 15 years.

In summary

In previous studies, 56 volatile compounds were identified from beehive air and its individual components and categorized into fatty acids,
alcohols, aldehydes, esters, ether, hydrocarbons, phenol, ketones, nitrogenous compounds, and terpenes. The abundance of n-caprylic acid,
cinnamaldehyde, geranic acid, decanal, limonene, eugenol, benzaldehyde, nonanoic acid, nonanal, b-linalool, caryophyllene, a-humulene,
cinnamaldehyde, limonene, eugenol, and benzaldehyde were closely related to their anti-inflammatory, anti-asthmatic and antimicrobial actions.
Taken together, this information could support the validity of beehive air aromatherapy for the treatment of respiratory tract disorders such as
asthma, bronchitis, and lung fibrosis, although no direct evidence was found in this study based on employed antimicrobial assay.
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Noted therapeutic compounds related directly to the BY’s Honey Farm Bee Air Treatment displayed interesting pharmacological
activities such as anti-allergic, anti-inflammatory, analgesic, antioxidant, antidepressant, antidiabetic, anticancer, antibacterial,
antimalarial, antifungal, and other activities as is noted above. The importance of hive maintenance to ensure a quality and healthy
hive is of utmost importance as is the collection medium and technology used to transfer the air to the patient. Lastly the air itself is a
representation of the surroundings and could have a significant impact on positive outcomes as is documented in the new study.

Further work and investigation of samples could be collected as gas and analyzed by gas chromatography mass spectrometry which could
improve the outcomes in terms of chemical profiling accuracy. Given the complexity of the beehive air, it may also prove more valuable to assay
the air as a whole (for example, antimicrobial and antioxidant effects), rather than determine individual chemical components. BY’s Honey Farm
will continue to be a research and innovation centre for new studies in this field.
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