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Introduction

Thermotherapy can profoundly support the immune system to reduce viral replication. The objective of this literature review is to find supportive evidence in scientific literature to validate our previously published work on Thermotherapy using Infrared and negative ions Amethyst Bio mat on Diabetes, Cancer, Sleep Problems and Pain Management [100]. 

Heat, crystals, gems, flower essences, homeopathy, are just some examples of integrated therapies in the pursuit of optimum health. Gemstones as example, influence specific organs in the physical body. They are of a crystalline structure which can focus on biomolecular level pathways [7]. This can help integrate the life force into the body. Noted to even amplify consciousness (it is also interesting to note that all cells have consciousness). These gems can exert powerful effects upon the meridians, chakras, and subtle bodies of our multi-dimensional body. Another example is color which is not new to the twenty first century. Applied in ancient times was the healing temples of light and color at Heliopolis in Egypt. Afterall, we all need and feel healed from the Sun through resonant infrared energy [100]. Crystals are a growing knowledge that help transmute and transform electromagnetic energy. We have crystals in our cell phones, right? A Ruby crystal was a key component in the very first laser developed by Bell laboratory scientists in the ‘60’s. Liq-uid crystals (think cell phones/computers) is another example. Biologists have now discovered that even cellular membranes and some structures within the human body are liquid crystals as well. Electromagnetism has potential healing properties. All start-ing with crystals and gems originating naturally within the Earth. Could this thermotherapy be the next big medical advance? [100].Amethyst is an example, which is a form of quartz, which has a variety of the color violet. Due to traces of manganese and others. Considered directly connected to the lifeforce of all living things. 

A part of the ultraviolet spectrum. It has a lot of history anecdotal evidence associated with it such as improved blood flow. Crystals have been compared to magnets and associated fields.Thermotherapy is the application of heat. Thermotherapy con-sists of application of heat for the purpose of changing the cutane-ous, intra-articular and core temperature of soft tissue with the in-tention of improving the symptoms of certain conditions. Another healing agent long known. Uses of thermotherapy is to increase lo-cal temperatures of various body parts. Which in turn can turn up the entire body’s temperature itself. Or you may know it as a hot bath, far infrared ray (6 - 12 microns), or even in ages past where doctors used drug-induced fever treatments [100]. By increasing the temperature of the skin/soft tissue, the blood flow increases by vasodilation. Any improvement in blood flow helps everything including a healthy microbiome. Even some unde-sirable viruses are even known to succumb to heat. The metabolic rate and the tissue extensibility will also increase. Heat increases oxygen uptake and accelerates tissue healing, it also increases the activity of destructive enzymes, such as collagenase, and increases the catabolic rate [99]. The effect of heat on pain is mediated by heat sensitive calcium channels. These channels respond to heat by increasing intracellu-lar calcium. This generates action potentials that increases stimula-tion of sensory nerves and causes the feeling of heat in the brain. These channels are part of a family of receptors called TRPV recep-tors (think endocannabinoid system) [98]. 
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TRPV1 and TRPV2 channels are sensitive to noxious heat, while TRPV4 channels are sensitive to normal physiological heat. Their receptors allow a number of factors to activate these channels. Once activated, they can also inhibit the activity of purine pain re-ceptors. These receptors, called P2X2 and P2Y2 receptors, are me-diated pain receptors and are a part of the peripheral small nerve endings. In peripheral pain, heat can directly inhibit pain. However, when pain is originating from deep tissue, heat stimulates periph-eral pain receptors which can alter what has been named “gating” in the spinal cord and reduce deep pain [9]. Previous studies have suggested that temperature can affect the exchange between Ca2+ and Na+ in neural cells [9].Currently, medical devices such as a Bio Mat (certified by the FDA) combine this thermal therapy with negative ions, and gems/crystals such as Amethyst and Tourmaline [8]. Which works with the body’s own natural immunity. Safe and effective.Our immune system and all functions operate best when our temperature is 36 degrees centigrade. It has been noted a one-de-gree drop can lower immune function by up to 40% [8]. This type of therapy has been known to induce heat shock proteins (HSP). HSP is known to protect cells from temperature stress and activate lymphocytes (and other immune cells), this is why mild fevers are beneficial. Far infrared rays (8 - 12 um) is also used here which the body favors, by inhibiting outside electromagnetic waves. Even known to help rid the body of toxins [86]. 
What’s this all got to do with the microbiome and virus?Modern medicine has always been focused on biochemistry with good results. But it needs integration. Biophysics or Quantum Biology. Which has excellent merit [86]. Through the use of thermo therapy and crystals it is about help-ing the body achieve optimum regulation.In the case of the intestinal lining (the home of the microbi-ome), it is interwoven with epithelial cells creating the intestinal mucosa. The gut microbiota is dependent upon healthy epithelial cells creating this lining. If the mucosa is damaged from any factor such as diet, toxins, radiation, etc. alterations will exist to the com-position of the gut microbes. In other words, their home is being destroyed. Their metabolic waste products they produce may end up leaking into the blood stream versus being eliminated out the intestinal canal [94]. So, thermotherapy can help target cells to regenerate in a healthy way. This in turn can help create a healthier intestinal en-vironment for the community to flourish in optimum balance in a 

safer environment. Unhealthy tissues contribute to more dysbiosis resulting in disease [10].In the case of virus, and it depends on which one, it can become inactive or destroyed by heat. In a virus it can contain DNA and RNA which can be denatured. This in turn can make it impossible for the virus particle to bind to a host site. Making it impossible for the virus to penetrate the host’s cell membranes or attach to receptor sites. The whole purpose of prevention is to help the virus not bind to a host cell in the first place [88]. 
The numerous benefits of thermotherapy

Benefits for the body

•	 Promotes improved physical health
•	 Encourages better sleep
•	 Stimulates the immune system
•	 Deeply cleanses the body by eliminating toxins
•	 Cleans, tones, and tightens the skin and gives it elasticity and firmness
•	 Improves blood circulation
•	 Encourages improved nutrient absorption and digestion
•	 Slows body ageing* Please note that temperature variations on the body may not be recommended for all. See your medical doctor if you doubt the benefits of thermotherapy on your body and/or medical condi-tion. 
Benefits for psychological and emotional health

•	 Promotes improved mental health
•	 Encourages relaxation and eliminates fatigue
•	 Reduces accumulated stress and tension
•	 Improves memory and mental alertness
•	 Creates peace of mind
Benefits for athletes

•	 Improves athletic performance
•	 Soothes muscle aches and pains
•	 Improves breathing (slower and deeper)
•	 Aids body remineralization

Table

The microbiome immuneIt has been estimated that the total bacteria on planet Earth are around 5 Nonillion. That is the number 5 followed by 30 zeros. Of those less than 1% are pathogenic. We live in a bacterial world. Did you know there are more bacteria just in your gut, than stars in the milky way? 100 trillion bacteria versus 400 million stars. Yet a million bacteria could dance on the head of a pin. Viruses are even smaller.
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Yes, we live in, and are helped kept alive by this bacterial world. We are now more educated than ever on the microbiome (bacteria community inside and on us) of those bacteria. They out number our body’s total cell count by 10-1. And how about viruses? Accord-ing to the Journal of Virology on September 6, 2013 [1], there are 100,939,140 viruses if we include 1,740,330 known species of ver-tebrates, plants, lichens, etc. Hence, we as humans, have inside of us not only a microbiome but a “Virome”. And according to Live Science “Everyday more than 800 million viruses are deposited per square meter above the planetary layer. This also does not take into account any new zoonotic viruses” [2].We also know, the vast majority of viruses will go on to infect all bacteria fore mentioned. In the Journal of Inside Science, January 14, 2020 [3], it was estimated that just swimming in the ocean and ingesting a mouthful of sea water, you would take in 200 million viruses and 20 million bacteria. So how do our bodies continually deal with this onslaught? By way of our immune system.The microbiome, and even now the virome, acts as a signaling hub. Giving us information in congruency with our individual im-munity, genetics, and epigenetics, Factors such as lifestyle, hygiene, and nutrition. If this system is disrupted, these signals lead to Dys-biosis. Dysbiosis is known to develop into diseases. When it comes to optimal health, bacteria (probiotics) and viruses’ matter. Ac-cording to Dr. Vanessa Sperandio, professor of microbiology at the University of Texas Southwestern Medical Center, she presented findings that “signaling systems can be decoded to better under-stand the three-way conversation between pathogens, microbiota and the host” [4]. That’s good news as science catches up to what nature is already doing for us, in us, every day as humans by way of our immune system.You can compare the microbiome of a person with an anomaly, like irritable bowel syndrome, with that of a dying coral reef as an example. Care of this system is critical to optimum health. One part of our immune system is known as ‘innate’. The innate immune system uses cells called macrophages. They can encode (epi-genetic) memory of past pathogens. They will pass that onto daughter cells. Very helpful in long term immunity. If a new attack surfaces, that has by passed our first line of defense called Adap-tive, the innate cells produce extra cytokines that trigger inflam-mation. Sometimes it can result in a cytokine storm [16,91]. As mentioned, many factors influence our proper immune func-tion including therapies being discussed such as Thermo-therapy and morphogenetic fields. Time for understanding of vibrational medicine, color therapy, and more importantly - the findings of Thermotherapy [99,100]. 

Before getting into thermotherapy and its benefits, a few things to consider. It has been estimated that there are more than 5 billion cell phones in the world and 4 million microwave towers [5]. This is a concentration of non-ionizing radiation which continues to grow. Now we have the new 5G. Our immune systems are in desperate need of therapies that can help counteract all the man-made radia-tion, not to mention, pesticides, herbicides, chemicals, toxic metals, medical isotopes, etc. No one knows what the synergy of all this in combination, is even doing to our immune systems day to day. It is not out of context to say, our immune health IS health [16]. In the Journal of Science 1/21/2011 it was stated “practical concept to fixing peoples metabolism is an impaired microbiome. Food, supplements, fiber, probiotics, faith, family, fitness, fun and improving frequency is the key” [49]. According to the CDC June 13, 2016, traumatic brain inju-ries have increased over past decade. A leading cause of disabil-ity worldwide. This is important to know because the gut and the brain are intricately linked by way of the gut-brain axis. Commu-nication between the microbiome and the brain. One affects the other. So even invisible enemies are coming at us through this dis-course, and even not just physical trauma, but frequencies are as 
well [16,68,91]. Recent research suggests something called senescent cells, which are cells that have stopped dividing but are not actually dead. They secrete small proteins (cytokines) that can damage cells around them even further. It was once believed that senecents help stave off malignancy. Still known they help with wound healing be-cause the cytokines they secrete help activate the immune system. But if too many and out of balance, it is believed they contribute to low level inflammation, aging, and can increase cancer. The older we get the more senescent cells we have. Radiation is known to in-crease these types of cells mixed amongst our healthy cells. Medi-cine is trying to find a way to rid us of too many [6]. But how do you kill that which isn’t really alive? What if we could prevent this from even happening in the first place or help the body help itself by cor-recting the imbalance? [16,68,91].Improving frequency has not gotten the attention it deserves. Especially when you consider it is frequencies that can disrupt our immunity (innate) too as mentioned [71]. An increase in serotonin and heat shock protein production results from thermotherapy treatment on a Bio Mat along with the addition of the Bio Belt being applied to the abdominal area [10,22,40,46,100]. 
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Research shows that serotonin, a neurotransmitter that exists in the brain also exists in the intestines; it is also well known that 90% of the serotonin exists in the small intestine. As such, our in-testine uses the neurotransmitter serotonin to balance the active immune functions of our body [83]. There are over 500 different types and 100 trillion bacilli living inside our intestines. Among these, there exist beneficial bacteria such as Bifidus and Lactobacillus and also harmful bacteria such as clostridium perfringens, bacillus and staphylococcus. Our level of immunity increases, while the increase of harmful bacteria leads to the decrease of immunity level [89]. By warming the abdominal region with smooth far-infrared ra-diation, the beneficial bacteria will become more active, producing heat shock protein and increasing our level of immunity.The Bio Mat is a natural heating pad which lies on top of a mas-sage table or your home mattress. It converts electricity through a computerized control panel, produced by Texas Instruments, into Far Infrared Rays (FIR), nature’s invisible light. FIR was discovered by NASA to be the safest, most beneficial light wave. This reduces pain, swelling, increases blood flow and reduce stress by increas-ing the secretion on serotonin [100]. The Bio Mat also produces Negative Ions, nature’s ener-gizer, which deliver a molecular level massage. This acceler-ates and deepens all healing and cleansing processes. It bal-ances pH by decreasing acidity and is considered the “Master Power Switch” which activates the body’s entire cellular commu-nication system, making everybody function work better! Nega-tive Ions alleviate allergies, migraines and sinus problems [100].  
     These two components are transferred through Amethyst Quartz channels which cover the entire Bio Mat’s surface. Amethyst Quartz is natures Super Conductor, scientifically found to offer the steadi-est, most powerful delivery of healthy far infrared light waves and the highest vibrational frequencies into the body [100]. The core of Bio Mat technology is a combination of far infrared rays [6-12 microns], negative ion effects and the conductive prop-erties of amethyst channels. These three powerful health stimula-tors are combined in a single, easy-to-use product with remarkable healing properties. The Bio Mat manufactured and distributed by Richway International Inc. delivers soothing, deep-penetrating heat while stimulating the regeneration of damaged cells in the body. This highly effective therapy is now available to medical profession-als and home consumers who want to improve health and well-be-ing with products based on Nobel prize-winning scientific research pioneered by NASA and developed using pure, natural materials.  

The Bio-Mat Professional is registered an FDA Medical Device #2954299 [Grant, George, Evaluating Thermotherapy using the Amethyst Bio Mat] [100].
 The effect of thermotherapy on preventing viral replication:The basic process of viral infection and virus replication occurs in these ways:

•	 Adsorption - virus (capsid) binds to the host cell.
•	 Penetration - virus injects its genetic material (genome - DNA/RNA) into a host cell.
•	 Viral Genome Replication – virus genetic material repli-cates using the host’s cellular machinery.
•	 Assembly - viral components and enzymes are produced and begin to assemble.
•	 Maturation - viral components assemble and new copies (10,000) of viruses fully develop.
•	 Release - newly produced viruses are expelled from the host cell.
•	 Viruses may infect any type of cell including animal cells, plant cells, and bacterial cells. 

It’s about frequencyRoyal Raymond Rife used an invention of his own to help iden-tify spectroscopic signatures of microbes and viruses. He used a slit spectroscope attached to a standard microscope. Then he slowly rotated a quartz prism focusing light of a single wavelength onto a virus he was looking at.It is a known fact that every molecule oscillates at its own dis-tinct frequency. He selected a wavelength that resonated with the signature frequency of a virus. We know atoms come together to form a molecule and are held together in a configuration with a co-valent energy bond. This bond emits and absorbs its own specific electromagnetic frequency. No two molecules have the same signa-ture or frequency. By using this technology, Rife helped make the invisible (virus) visible. He could now observe a virus actively invade a healthy cell. This is called “heterodyning”. Illuminating a virus with two different wavelengths of the same ultraviolet frequency. This resonated with the signature of the virus. The two wavelengths produced interfer-ence when they merged like waves on an ocean. This interference produced a third visible wave in the electromagnetic spectrum. Again, making the virus visible. This is not done with today’s elec-tron microscopes.
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Rife used the same principles he discovered to denature viruses by resonance. Increasing the resonance, or intensity, the virus ba-sically exploded. Also, he found it did not damage the healthy cell. Because the healthy cell resonated at a different frequency. This is quantum physics using quantum energy. Rife died in 1971 and in his life was deemed a “quack”. Too bad because modern medicine is full of frequency today.This helps us understand why gems, crystals, and thermother-apy show huge promise. Interference by using this same concept of resonance and frequency. By use of magnetic and electrical fre-quencies. Resulting in disruption of the pathogen. Another analogy is death of a pathogen by nano-electrocution. In the case of negative ions. Molecules carry either positive or negative electrons. When there is an extra negative electron, we call this a negative ion. Positively charged ions (extra positive charge) do not really have a positive effect. Especially on our physical and mental health. Negatively charged ions DO have a positive effect. They elevate our mood by increasing serotonin levels, they help stabilize blood pressure, increase the body’s alkalinity, strengthen bones, heighten immunity, accelerate physical recovery, they pu-rify and clean the air and more.Negatively charged ions are abundant in nature with the high-est concentrations forming near moving water and old growth forests. Have you ever noticed how you feel when you sit near a waterfall or walk along the beach? You breathe in that fresh, clean air and you feel energized yet calm, alive, vibrant, refreshed.Positive ions come mostly from electromagnetic fields, plastics, pollution, etc. They also can contribute to poor cell performance, low immunity, a poor microbiome and make us more susceptible to pathogens.Exposure to many positive ions (like indoors too long) along with prolonged and undealt stress (physical, emotional, mental) increases a cells vulnerability (natural immunity). Even a cell phone (EMF) or microwaves can alter a cells cytoplasm and alter its frequency. Constantly wearing down the cells defense. Every negative emotion, pathogen or disease state has its own frequency and can alter cellular defense. The value of thermotherapy using heat, negative ions and crystals is making more sense now.A virus pathogen can introduce an associated harmonic fre-quency of its own which becomes disharmonic to the once healthy cell. Rife went on to find viruses could be destroyed by the use of electromagnetic frequency (11). All biophysics today (MRI) uses magnetism and energy.

Scientifically we know the majority of most pathogens resonate at a frequency of about 890-910 terahertz. Similar to germicidal ultraviolet lights used in hospitals. Helping the body with harmoni-ous frequency is basically a supplement. An integrated therapy to anything you are doing to help with your own optimum health.Thermotherapy, negative ions, and crystals incorporate the best of this research.The role of the immune system in eradicating malignant cells is not yet clarified, however spontaneous regression of some cancers has been demonstrated to be associated to the induction of fever and activation of immunity [1-3]. The crucial importance of fever in these regressions justifies the attempt to induce artificial thermal elevation of body temperature (hyperthermia) or Thermotherapy for mimicking natural fever effects on cancer and boost immune system [100]. 
Heat shock proteins (HSPs), their role in antigen presentation 
and in cancer immunityWhen cells are submitted to a variety of stressful events (e.g., heat, hypoxia, glucose deprivation), there is a rapid and coordinat-ed increase in the expression of a group of proteins, the so-called heat shock proteins (HSPs) [1].HSPs are one of the most conserved groups of proteins through-out evolution and are classified into several families according to their molecular weight in kilodaltons (e.g., HSPs 100, 90, 70, s60, s40) and their compartmentalization inside the cell (cytosol or en-doplasmatic reticulum, mitochondria) [22,38-40].  HSPs fulfil dif-ferent important intracellular processes, such as protein synthesis, folding and they are activated by a specific set of genes induced by different physical stress such as elevated temperature, hypoxia, glucose deprivation and oxidative reagents [39]. Linearly at mo-lecular level, heat stress increases the synthesis of HSP 70 until a certain threshold temperature that varies according to cell type. Beyond this threshold temperature their synthesis is inhibited and an exponential cell death follows [41,42].Initially, the role of HSPs, peculiarly of HSP70, appeared to be implicated in the thermotolerance [41].  Recently, they have been recognized to activate the immune system becoming a special-ized carriers of antigenic peptides in vivo as well [43,44]. In fact, Srivastava., et al. [44] have established that HSPs are not immu-nogenic per se, but when they are complexed with antigenic pep-tides, become powerful immunogens. In fact it has been found that cancer derived HSPs are highly specific and this specificity is as-sociated with the agglomerate HSP/ peptide. Once HSP-complexes (MCH1/MCH2+HSPs) are exposed at the outer surface of cancer 
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