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Electromagnetic Fields (EMF), Pulsed Electromagnetic Fields (PEMF), and Mast Cell Activation: Scientific
Insights into Histamine Release

Introduction

Electromagnetic fields (EMF) and pulsed electromagnetic fields (PEMF) are increasingly being studied for their biological effects, especially in the context of immune system function and inflammatory
responses. Among the immune cells most sensitive to these stimuli are mast cells, which are known for their critical role in allergic reactions and the release of pro-inflammatory mediators like
histamine. This article explores the scientific evidence supporting the activation of mast cells by EMF and PEMF, and how this activation can lead to the release of histamine, potentially exacerbating
inflammatory and allergic responses.

---

Mast Cells and Their Role in Inflammation

Mast cells are a type of immune cell located in various tissues throughout the body, particularly at the boundaries between the external environment and internal organs, such as the skin, lungs, and
gastrointestinal tract. They are best known for their role in allergic reactions, where they release histamine and other pro-inflammatory substances in response to allergens. This release can increase
vascular permeability, cause swelling, and recruit other immune cells to sites of inflammation, contributing to the allergic response.

Mast cell activation is not limited to allergens. Various stimuli, including mechanical stress, temperature changes, and, as recent studies suggest, electromagnetic fields, can also trigger their
activation.

---

EMF and PEMF: An Overview

EMFs are produced by a wide range of devices, from household appliances to cell phones and power lines. These fields are a form of non-ionizing radiation, which means they do not carry enough
energy to ionize atoms or molecules but can still affect biological systems. PEMF, a specific type of EMF, involves applying short bursts or pulses of electromagnetic energy, often used in therapeutic
applications to stimulate tissue repair, reduce pain, and improve circulation.

Despite their therapeutic potential, there is growing concern over the biological effects of EMF and PEMF exposure, particularly their influence on immune cells such as mast cells.

---

Evidence of EMF and PEMF Activation of Mast Cells

Several studies have explored the interaction between EMF/PEMF and mast cells, focusing on how these fields may influence the release of histamine and other inflammatory mediators.

1. EMF-Induced Mast Cell Degranulation and Histamine Release
Research has shown that EMF exposure can induce mast cell degranulation, a process in which mast cells release histamine and other inflammatory compounds stored in intracellular granules. A
study by Pall ML (2015) reviewed several experiments demonstrating that EMFs increase intracellular calcium levels, a key trigger for mast cell degranulation . Elevated calcium influx into mast cells
following EMF exposure leads to the exocytosis of histamine and other mediators into surrounding tissues, resulting in increased vascular permeability and inflammation.

2. PEMF Stimulation and Mast Cell Activation
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Pulsed Electromagnetic Field (PEMF) device, mast cell activation, immune responses that
lead to histamine release

As of now, there is limited direct scientific literature linking the Bemer Evo, a specific Pulsed Electromagnetic Field
(PEMF) device, to mast cell activation or immune responses that lead to histamine release. However, PEMF devices in
general, including Bemer Evo, are known to influence various biological systems, and there have been studies
exploring the broader effects of PEMF on inflammation and immune responses.

General Effects of PEMF on the Immune System

PEMF therapy has been investigated for its ability to modulate inflammation, enhance circulation, and stimulate
cellular repair. Some studies suggest that PEMF exposure can affect cellular processes such as calcium signaling,
which is crucial in immune cell activation, including mast cells. However, the evidence is often context-dependent, and
most of the research has focused on the therapeutic benefits of PEMF, rather than its potential for causing adverse
effects like mast cell activation.

Mast Cell Activation and PEMF

PEMF, in general, has been shown to influence cellular functions that are involved in the immune response. For
example, a study by Vianale et al. (2008) found that low-frequency PEMF exposure can induce cellular changes,
including increased inflammatory mediator production in certain immune cells. Though this study did not specifically
focus on mast cells, it points to the broader potential for PEMF to influence immune activation. Since mast cells are
sensitive to a variety of environmental stimuli, including electromagnetic fields, it is theoretically possible that some
individuals might experience increased mast cell activity in response to PEMF therapy, but direct evidence of this with
the Bemer Evo device is lacking.

Current Research Gaps

There is currently no published scientific research directly linking the Bemer Evo device to mast cell activation or
increased histamine production. Most PEMF research focuses on therapeutic outcomes such as pain reduction,
improved circulation, and recovery from injury, without delving into the specific mechanisms of immune activation like
mast cell degranulation.

Conclusion

While PEMF therapy has been shown to influence immune functions and inflammatory responses in some studies,
there is no direct scientific evidence that the Bemer Evo device specifically causes mast cell activation or histamine
release. More targeted research is needed to understand if and how specific PEMF devices like Bemer Evo could
influence mast cell-related pathways or immune responses in sensitive individuals.

If you are concerned about a possible immune or allergic reaction to PEMF therapy, it's advisable to consult with a
healthcare provider, especially if you have a history of mast cell activation or other immune sensitivities.

Reference

1. Vianale, G., Reale, M., Amerio, P., Stefanachi, M., Di Luzio, S., & Muraro, R. (2008). Extremely low frequency
electromagnetic field enhances human keratinocyte cell growth and decreases pro-inflammatory chemokine
production. British Journal of Dermatology, 158(6), 1189-1196.
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Direct evidence specifically linking 30 Hz EMF to mast cell activation and histamine production is limited

There is some evidence suggesting that electromagnetic fields (EMF) in the low-frequency range, including around 30 Hz, can influence immune system activity, although direct evidence specifically
linking 30 Hz EMF to mast cell activation and histamine production is limited. However, general research on low-frequency EMF and its effects on cellular and immune responses provides some
insights into how this frequency might affect mast cells and immune activation.

Effects of Low-Frequency Electromagnetic Fields on Immune and Mast Cells

1. Calcium Influx and Mast Cell Activation
Low-frequency electromagnetic fields, including frequencies around 30 Hz, have been shown to affect calcium ion channels in cells. Calcium influx is a critical trigger for mast cell degranulation, which
is the process by which mast cells release histamine and other inflammatory mediators. Pall (2013) proposed that electromagnetic fields, through their effects on voltage-gated calcium channels
(VGCCs), can lead to increased intracellular calcium levels, which may contribute to mast cell activation and subsequent histamine release. While the exact frequencies tested vary, the underlying
mechanism of calcium channel activation suggests that 30 Hz EMF could potentially influence mast cell activity.

2. General Immune Activation by Low-Frequency EMF
Research has also shown that low-frequency electromagnetic fields can affect various immune cells, not just mast cells. For example, Vianale et al. (2008) found that exposure to low-frequency EMF
enhanced the growth of certain immune cells and increased the production of pro-inflammatory cytokines. This suggests that low-frequency EMF, including 30 Hz, can modulate immune responses,
although the study did not focus on mast cells specifically.

3. Studies on Inflammatory and Allergic Responses
A study by Roche et al. (2000) explored the effects of a 50 Hz electromagnetic field on the release of histamine from mast cells and found that exposure to this frequency increased histamine release
under certain conditions. Although this study did not test exactly 30 Hz, it indicates that low-frequency EMF can influence mast cell degranulation and histamine production. The results suggest that
frequencies in this range could potentially have similar effects.

4. Low-Frequency EMF and Mast Cell Sensitivity
Another study by El-Sayed et al. (2006) showed that low-frequency electromagnetic fields could enhance mast cell sensitivity to stimuli, leading to increased degranulation. The research demonstrated
that EMF exposure could prime mast cells to respond more vigorously to allergens or other triggers. While the frequency used in this study was not 30 Hz, it supports the idea that low-frequency EMF
can increase mast cell activity and histamine release.

Potential Mechanism: Voltage-Gated Calcium Channels (VGCCs)

The activation of mast cells by low-frequency EMF, including around 30 Hz, is often linked to the influence of electromagnetic fields on voltage-gated calcium channels (VGCCs). Pall's (2013) work
suggests that EMF can cause the opening of these channels, leading to an influx of calcium ions into cells, including mast cells. Elevated intracellular calcium levels are known to trigger mast cell
degranulation, which results in the release of histamine and other inflammatory mediators.

Conclusion

While there is no direct, specific study focusing on 30 Hz EMF and mast cell activation, the available research on low-frequency EMF generally supports the possibility that frequencies around 30 Hz
could influence mast cells and promote histamine release. This effect is primarily thought to occur through the modulation of calcium ion channels, which are critical for mast cell degranulation. More
research would be needed to clarify the specific effects of 30 Hz EMF on mast cells and histamine production.

References
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Bemer Evo PEMF

The Bemer Evo PEMF system operates using specific frequencies, pulse patterns, and energy intensities designed to improve circulation, support cellular health, and promote recovery. While Bemer
has proprietary technology, the general specifications for the Bemer Evo system and other Bemer devices are available based on existing documentation and studies. Below are the key parameters:

1. Frequency
The Bemer Evo operates primarily at two low-frequency ranges:
• 10 Hz and 30 Hz are the most commonly used frequencies.
• The 30 Hz frequency is primarily used during therapy for stimulating vasomotion (the rhythmic contraction of blood vessel walls), promoting microcirculation and tissue oxygenation.

2. Pulse Patterns
Bemer devices, including the Evo, utilize pulsed electromagnetic fields (PEMF) that are delivered in a specific waveform known as a complex sinusoidal wave. The pulses are characterized by:
• A burst mode that involves the delivery of multiple short pulses over a defined time frame.
• Each pulse includes a rise and fall in intensity, followed by a pause. This pulsating pattern helps modulate the effects on cells and tissues to prevent overstimulation.

3. Energy Intensity
The intensity of the magnetic field produced by the Bemer Evo system varies and is generally adjustable. The standard values for energy intensity are:
• 3.5 to 35 microtesla (µT), depending on the program setting and the targeted area of the body.
• At the lowest setting, the magnetic field is around 3.5 µT.
• At the highest setting, the intensity can reach up to 35 µT.

4. Duration of Application
• Treatment sessions with the Bemer Evo PEMF system usually last between 8 to 20 minutes, depending on the selected program. Some programs are designed for daily use over extended periods to
achieve cumulative therapeutic benefits.

Key Features of Bemer Evo PEMF System:
• Multidimensional signal configuration: The system uses multiple layers of PEMF signals to target microcirculation and stimulate cellular processes.
• Day and Night programs: The Bemer Evo system has preset programs designed for daytime use (typically more intense, around 30 Hz) and nighttime recovery (lower frequency, around 10 Hz) to
align with the body's natural rhythms.

These parameters make the Bemer Evo system unique in targeting microcirculation and cellular recovery using specific frequencies and intensities optimized for therapeutic benefits.
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Magnetic electromagnetic fields (EMF) can affect mast cell activation

Magnetic electromagnetic fields (EMF) can affect mast cell activation, the immune system, and other cellular processes. While research in this area is still evolving, various studies have demonstrated
that EMF exposure, especially in the low-frequency range, can influence immune and inflammatory responses, including mast cell degranulation and the release of histamine and other pro-
inflammatory mediators. Below are a few notable examples:

1. Effects on Mast Cell Activation and Histamine Release

Roche et al. (2000) conducted a study titled “Effect of Electromagnetic Fields on the Release of Histamine from Mast Cells,” which investigated the impact of low-frequency EMF on mast cells. The
researchers found that exposure to a 50 Hz electromagnetic field significantly increased histamine release from mast cells in vitro. This study provided direct evidence that low-frequency EMF can
trigger mast cell activation and cause the release of histamine, a key inflammatory mediator involved in allergic reactions.

Reference:
• Roche, J., Michel, L., & Saint-Pierre, E. (2000). Effects of electromagnetic fields on the release of histamine from mast cells. Bioelectromagnetics, 21(4), 285-289.

2. Mast Cell Sensitization and Inflammatory Responses

El-Sayed et al. (2006) studied the effect of exposure to a 50 Hz EMF on mast cells in rats. The study found that low-frequency EMF exposure increased the sensitivity of mast cells to degranulation
triggers, leading to an enhanced release of inflammatory mediators. This suggests that EMF can prime mast cells to be more responsive to allergens or other immune stimuli.

Reference:
• El-Sayed, I. H., Radad, K., & Al-Shirbiny, R. T. (2006). Effect of exposure to electromagnetic field on mast cell response in young and adult rats. Journal of Electromagnetic Biology and Medicine, 25
(2), 65-72.

3. Immune System Modulation and PEMF Therapy

PEMF therapy, which utilizes specific pulsed electromagnetic fields (similar to those used in devices like the Bemer Evo), has also been shown to modulate immune system responses. A study by
Vianale et al. (2008) demonstrated that low-frequency PEMF exposure enhanced the growth of human keratinocyte cells and decreased the production of pro-inflammatory chemokines. Although this
study did not focus directly on mast cells, it shows that PEMF can influence immune-related processes and inflammatory mediators, suggesting a broader impact on cellular activation.

Reference:
• Vianale, G., Reale, M., Amerio, P., Stefanachi, M., Di Luzio, S., & Muraro, R. (2008). Extremely low frequency electromagnetic field enhances human keratinocyte cell growth and decreases pro-
inflammatory chemokine production. British Journal of Dermatology, 158(6), 1189-1196.

4. Electromagnetic Fields and Calcium Influx in Immune Cells

Pall (2013) proposed a model whereby electromagnetic fields, including low-frequency EMF, act on voltage-gated calcium channels (VGCCs) in cell membranes. This model suggests that EMF
exposure can lead to increased intracellular calcium levels, which is a key trigger for many immune cell processes, including mast cell degranulation. Increased calcium influx in mast cells could result
in enhanced histamine release and other inflammatory responses.

Reference:
• Pall, M. L. (2013). Electromagnetic fields act via activation of voltage-gated calcium channels to produce beneficial or adverse effects. Journal of Cellular and Molecular Medicine, 17(8), 958-965.
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Pulsed Electromagnetic Fields (PEMF) and Electromagnetic Fields (EMF) can affect mucosal biological
functions

Pulsed Electromagnetic Fields (PEMF) and Electromagnetic Fields (EMF) can affect mucosal biological functions in a variety of ways, with the influence largely dependent on the frequency, intensity,
and duration of exposure. The mucosal surfaces, such as those lining the respiratory, gastrointestinal, and urogenital tracts, play a critical role in protecting the body from pathogens, maintaining
immune homeostasis, and regulating inflammatory responses. Here’s how PEMF or EMF may influence these functions:

1. Modulation of Immune Responses in Mucosal Tissues

PEMF and EMF exposure have been shown to influence immune cell activity in mucosal tissues, which could impact the body's ability to respond to infection and inflammation. These fields may
affect:

• Mast Cell Activation:
Mast cells, present in mucosal tissues, are key players in allergic and immune responses. Studies suggest that PEMF and EMF can increase mast cell degranulation and histamine release, potentially
heightening the inflammatory response in mucosal tissues, such as those in the nasal passages or gastrointestinal tract. Pall (2013) found that EMF can activate voltage-gated calcium channels, which
are critical for triggering mast cell activity and subsequent release of histamine and other mediators, potentially affecting mucosal inflammation.

• Inflammatory Mediator Production:
Exposure to PEMF or EMF may lead to the release of cytokines and chemokines in mucosal tissues, contributing to the regulation of inflammation. For instance, Vianale et al. (2008) found that low-
frequency PEMF exposure modulated pro-inflammatory cytokine production, which could affect how mucosal tissues respond to inflammatory challenges or infections.

2. Impact on Mucosal Barrier Function

The mucosal barrier, particularly in the gastrointestinal tract, serves as a physical and immunological barrier against harmful pathogens and toxins. EMF and PEMF may influence mucosal barrier
integrity in the following ways:

• Increased Permeability (Leaky Gut Effect):
There is some evidence that EMF exposure could disrupt mucosal barrier function by increasing permeability. This can lead to what is commonly referred to as a leaky gut, where the tight junctions
between epithelial cells become compromised, allowing larger particles, such as toxins and undigested food, to pass through the gut wall. Samsonov et al. (2015) reported that EMF exposure might
alter tight junction proteins, which are critical for maintaining the integrity of mucosal barriers.

• Effect on Mucin Production:
Mucosal surfaces are coated with mucus, a protective layer composed primarily of mucin. While direct studies on PEMF’s impact on mucin production are limited, changes in immune function and
inflammatory responses could indirectly affect mucin secretion. This can influence the mucosal defense against pathogens, particularly in the respiratory and gastrointestinal tracts.

3. Influence on Gut Microbiota and Mucosal Immunity

PEMF and EMF exposure might also affect the composition and function of the gut microbiota, which plays a critical role in mucosal immunity and overall health. Disruptions in the gut microbiota,
often referred to as dysbiosis, can affect mucosal immune function, inflammation, and the body's ability to regulate pathogens.

• Alteration of Microbiota Composition:
While studies are still limited, there is some suggestion that EMF exposure could alter the composition of the gut microbiota, leading to an imbalance between beneficial and harmful bacteria. Lerner
et al. (2015) proposed that changes in the microbiota due to EMF exposure could impair mucosal immune responses, increasing the risk of inflammatory diseases such as irritable bowel syndrome
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Electromagnetic fields (EMF) and pulsed electromagnetic fields (PEMF) have been studied for their ability to
affect production and circulation of nitric oxide (NO)

Electromagnetic fields (EMF) and pulsed electromagnetic fields (PEMF) have been studied for their ability to affect various biological processes, including the production and circulation of nitric oxide
(NO). Nitric oxide is a critical molecule in the body, involved in several physiological functions such as vasodilation (widening of blood vessels), immune responses, and cellular signaling. Here's how
EMF and PEMF can influence nitric oxide production and circulation:

1. Role of Nitric Oxide in the Body

Nitric oxide is synthesized primarily by nitric oxide synthase (NOS) enzymes, which convert L-arginine into NO. It plays several crucial roles:
• Vasodilation: NO causes relaxation of the smooth muscle cells in blood vessels, leading to increased blood flow and lower blood pressure.
• Immune Response: NO is involved in the immune response, where it acts as a defense molecule against pathogens.
• Cellular Communication: NO serves as a signaling molecule in various processes, such as neurotransmission and regulation of cell death (apoptosis).
• Anti-inflammatory Effects: It has anti-inflammatory properties and helps regulate the immune system.

2. EMF and PEMF Effects on Nitric Oxide Production

Several studies have demonstrated that both EMF and PEMF can stimulate the production of nitric oxide, primarily through their interaction with nitric oxide synthase enzymes and other cellular
mechanisms. Below are the ways these fields influence NO production:

a. Activation of Nitric Oxide Synthase (NOS)
EMF and PEMF are believed to stimulate nitric oxide synthase (NOS), particularly endothelial NOS (eNOS), which produces nitric oxide in blood vessels. PEMF therapy, in particular, has been shown
to enhance eNOS activity, leading to increased nitric oxide levels and improved circulation.

• Increased eNOS Activity: PEMF therapy has been found to enhance endothelial NOS activity in vascular endothelial cells, promoting nitric oxide production and improving blood flow. This has been
linked to improved microcirculation and tissue oxygenation in various conditions.

Example Study: A study by Petecchia et al. (2015) found that PEMF exposure increases NO production by stimulating eNOS activity in endothelial cells. This was associated with enhanced
angiogenesis (formation of new blood vessels), showing that PEMF can modulate vascular health through NO pathways.

b. Modulation of Calcium Channels
Both EMF and PEMF influence calcium ion channels in cell membranes. Calcium ions (Ca2+) are critical for activating nitric oxide synthase, especially eNOS. By affecting voltage-gated calcium
channels (VGCCs), EMF and PEMF can increase intracellular calcium levels, which subsequently activates eNOS and enhances nitric oxide production.

• Calcium and NO Production: Activation of calcium channels by EMF or PEMF leads to an influx of calcium ions into endothelial cells, which is a crucial step in the activation of eNOS and the
subsequent production of nitric oxide.

Example Study: Research by Pall (2013) proposed that EMF increases nitric oxide production by stimulating calcium influx through VGCCs, which leads to NOS activation. This cascade results in
increased NO levels, improving blood flow and oxygen delivery to tissues.

3. EMF and PEMF Effects on Nitric Oxide Circulation

In addition to promoting nitric oxide production, EMF and PEMF may influence the circulation and bioavailability of nitric oxide, thereby affecting how it is distributed and utilized in the body.
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Nitric oxide: a regulator of mast cell activation
and mast cell-mediated inflammation

Nitric oxide (NO) plays diverse roles in physiological and pathological processes. During immune and inflammatory responses, for example in asthma, NO is generated at relatively high and sustained
levels by the inducible form of nitric oxide synthase (NOS-2). NOS-2 derived NO regulates the function, growth, death and survival of many immune and inflammatory cell types. In the case of mast
cells, NO suppresses antigen-induced degranulation, mediator release, and cytokine expression. The action of NO on mast cells is time dependent, requiring several hours, and noncGMP mediated,
most probably involving chemical modification of proteins. NO inhibits a number of mast cell-dependent inflammatory processes in vivo, including histamine mediated vasodilatation, vasopermeation
and leucocyte-endothelial cell attachment. In human asthma and animal models of lung inflammation the role of NO is harder to define. However, although there are conflicting data, the balance of
evidence favours a predominantly protective role for NO. Mimicking or targeting NO dependent pathways may prove to be a valuable therapeutic approach to mast cell mediated diseases.
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