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1. Introduction 

The magnetobiology is known in the scientific world as being the link between magnetic 
fields and the behavior of particular animal species (some migratory birds, dolphins, and 
ants)that navigate through the magnetic currents that are generated by the Earth, and have a 
special sense of orientation, which has been associated with genetic memory. This arises 
from an increased concentration of iron in the head, or from the presence of a chemical that 
is activated by the presence of magnetic fields, including those generated by human 
construction, allowing the assumption that such magnetic fields are observable by some 
birds (Hevers, 2010; Mouritsen, 2005; Wiltschko, 2007; Gegear, 2010; Oliveira, 2010). 

In these species, the relationship between the animal and the strength of the magnetic field 
allows them to remember their previous travels, and this has a wide application, because the 
assumptions regarding changes in these magnetic fields suggest that magnetic fields can be 
linked to changes in migration flows (Lohmann, 2007), reproduction, or to the extinction of a 
species. This relationship between animals and the properties of the Earth is studied as a 
part of magnetobiology (Valentinuzzi, 2004; Temurvants & Shekhotkin, 2000). 

On the other hand, psychobiology, or biological psychology, studies the physiological 
mechanisms and evolutionary relationship between the development of the body and brain 
with emotion, thought, and behavior. This has been amply demonstrated in studies of 
psychopathology and health psychology (Sánchez-Martín, 2011). For cases such as 
schizophrenia (Ritsner, 2006) or depression (Gartside, 2003), it was found that some 
hormones and neurotransmitters that can induce some personality traits (or variations of 
these neural substrates that may cause mood disorders) also influence those biological 
emotional states of being and pleasure (Zak & Fakhar, 2006) that are associated with an 
increase in particular neurotransmitters that also regulate or relieve stress (Heinrichs, 2003). 

There are also known specific psychoneuroimmunological responses and reactions triggering 
autoimmune diseases, such as those caused by severe stress or a high-intensity emotional 
state. For example, some patients who are notified of a terminal illness have emotions that may 
trigger symptoms associated with these effects, which may activate the genes of some diseases 
such as lupus (Schattner, 2010), heart attacks, or cancer (Stürmer, 2006). 

This chapter discusses the existence of a relationship between magnetism and the 
physiological responses of health and disease associated with emotional states, which is not 
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a new concept, as many traditional medicines have assumed this relationship exists, in 
civilizations from different geographic locations, such as China (Rosch, 2009; Gulmen, 2004), 
Egypt, and many Mexican cultures (Bocanegra-García, 2009). Today it is known as 
magnetotherapy (Zyss, 2008). 

This idea is strengthened by the somatic marker proposal, which poses that as there is a 
biological anticipatory response to the decisions we make, and that it is reinforced by 
stimuli from external perception, the consciousness and emotional states that can guide 
accompanying positive actions. For example, in the migratory birds discussed above, a 
strengthening of the biological response to the magnetic field intensity is expected, as the 
migration of the species depends on a successful response (Martínez-Selva, 2006). 

We proposed to test the hypothesis of relationships among the body, mind, and 
consciousness as a way of showing what the above cultures, doctors, and healers have 
supposed for millennia: that a relationship between consciousness, mind, emotion, and the 
body exists, i.e., there is a two-way communication that can transform the emotions, 
perception, and biology from magnetic and electromagnetic fields that can influence 
biology. 

An example of how changing a body’s electromagnetic currents can alter the emotional state 
can be found in the electrical stimulator, which has proven effective for people with 
depression (Baeken & De Raedt, 2011), auditory hallucinations (Freitas, 2011), and chronic 
pain, and is a promising treatment in this area. 

Another example is biological neurofeedback (Dias & van Deusen, 2011) which can change 
depressed or obese health patterns under transcranial magnetic stimulation or deep 
transcranial magnetic stimulation (Rosenberg, 2011). 

This hypothesis raises the question concerning which current technology we have to 
measure magnetic fields in human beings and what the future options might be. 

Knowing technological developments that can measure magnetic fields can help in 
biomedicine, as they could be used in early diagnostic techniques based on the 
measurement of magnetic changes that can anticipate changes in the biology, immunology 
and endocrinology of the body. Among the current applications available for this purpose, 
we note the Gas Discharge Visualization (Korotkov, 2010), Magnetic Scanner (Pacheco, 
2010), and SQUIDS27 (Bryant, 2011) techniques. 

Psychomagnetobiology is a new area of interdisciplinary research that includes psychology, 
medicine, biological engineering, and physics, and the following provides an overview of 
how one can use magnetism and electricity in diagnosis and treatment in both medicine and 
psychology(see figure 1). 

2. Technologies that use electricity and magnetism for diagnosis and therapy 

2.1 Microcurrent stimulation and cranial electrotherapy 

Cranial Electrotherapy Stimulation (CES) is an experimental psychiatric treatment that 
applies a small, pulsed electric current through a patient’s head (Smith, 2008). It has been 
shown to have beneficial effects forsome conditions, such as anxiety, depression, insomnia, 
and stress (Klawansky, 1995). 
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Fig. 1. Psychomagnetobiology 

2.1.1 Early treatments 

Electricity has been used in medicine since the ancient Greeks, who used eels for conditions 
such as rheumatism, gout, and pain. Unfortunately, because of a lack of legal controls, many 
charlatans took advantage of this situation, and captured the market. This led the Carnegie 
Foundation to carry out studies, and in 1910,it rejected electrotherapy as an acceptable medical 
method. The impact of this study has influenced physicians to this day (Fariña, 2010). 

In the 1960s, Leduc and Rouxeau in France, initiated studies on the use of electricity in 
medicine using very low currents in the brain to induce sleep, and thus, introduced the term 
“electro-sleep”. Note that sleep is induced after 4 to 5 hours using CES, and it is still 
unknown if it can induce rapid and consistent sleep (Fariña, 2010). 

Electricity received another boost in its application to the brain when, in 1965,Melzack in 
Canada and Wall in Britain discovered a relationship between pain and the central nervous 
system, and tested the role of electricity in controlling pain (Melzack& Wall, 1965). 

In 1967, when electrical stimulation was used to determine who really needed surgery to 
relieve pain, it was found that patients improved and responded therapeutically to a 
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procedure that involved a distraction. This procedure was Transcutaneal Electrical Neuro 
Stimulation (TENS), a precursor of Microcurrent Electrical Therapy (MET). This method is 
different from MET, because TENS initially reduces pain by producing an alternative pain, 
and, therefore, is known as a “counter-irritant” (Debock, 2000). As the body adapts, the 
current is increased, even reaching levels not recommended as tolerable, or not required to 
stop the use of therapy. Using this method, the results are short term and recurrences are 
common. On the other hand, MET does not reach intolerable levels and the results are 
usually long lasting and positive (Fariña, 2010). 

There are currently many research studies into CES in humans (Gunther & Phillips, 2010) and 
so far, 29 experimental animal studies have shown mostly positive results, with several using 
double-blind and placebo studies. No lasting adverse effects have been reported (Fariña, 2010). 

CES has been approved by the US Food and Drug Administration (FDA) for use since 1979, and 
was reevaluated in 1986. Examples where the utility of CES/MET has been investigated are 
(Schmitt et al., 1986): discrete brain damage (reduction in pain and anxiety and increase in IQ); 
substance withdrawal syndrome (decrease in anxiety and increase in IQ), paraplegia and 
quadriplegia (decreased spasticity); cerebral paralysis (decrease in primitive reflexes); prisoners 
(reduced aggression); hypnotherapy (increases the speed and depth of the induction and reduces 
resistance to hypnotism); anesthesia (increases the effect of anesthesia by 37% and reduces 
postoperative pain); fibromyalgia (reduces pain and improves the quality of life) (Kirsch, 2006); 
and headaches (reduces many types of headache, such as migraine, tension, and headaches 
resistant to treatment where the patient has fibromyalgia and cancer) (Cork et al., 2004). 

2.1.2 Mechanism of action 

Studies have shown that, despite very low currents in the microampere range, 42% to 46% 
of the current passes through the cranial bone and enters the brain, focusing on the limbic 
system. It has been shown that this leads to an increase in the neurotransmitters dopamine, 
serotonin, and norepinephrine in the brain. The waveform used is as important as the 
current intensity, placement of electrodes, and exposure time (Kirsch, 2006). 

2.1.3 Waveform 

What really goes through the brain are unique waves that move the electrons and influence 
their frequency. The term used for this group of frequencies is “harmonic resonance”, and 
using the above technology, it has been determined that the EEG changes to a more coherent 
resonance form, as observed in non-stressful conditions. This is comparable with results 
observed in deep meditation (Kirsch, 2006). 

2.1.4 Microcurrent effects 

Normalization of the electrical impulses reinforces the activity of the heart and blood 
circulation, andmicrovascular vessels are promoted; thus, cells are activated. The immune 
system’s capacity increases, the rate of recovery doubles, healing ofwounds is promoted, 
and the sterilization effect suppresses bacterial growth. This technique is good for the 
treatment of patients with diseases associated with the feet, such as chronic pain, and 
reduces muscle fatigue (Kulkarni& Smith, 2000).(see figure) 
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2.2 Gas discharge visualization and electrophotonic camera 

Gas Discharge Visualization (GDV) is a technique based on the collection of signals from the 
body after electrical stimulation. The method is fully noninvasive, as it does not alter the 
physical and mental integrity of the patient.(see figure) 

The functional basis of the GDV technique is the “crown effect” that occurs after passing a 
voltage through a conductor susceptible to discharge with the surrounding environment, 
creating a colorful halo around a material, based on the conducting components and the 
amount of volatile compounds in the environment. Using GDV, the medium is maintained 
at a constant voltage by a dielectric plate, and in the case of the body, the conductor is the 
crown of the system. 

The variation of the intensity and wavelength of each signal generated can be measured 
according to the processes occurring within the body, and mainly the physiological state of 
the patient. 

While it is not known exactly how this method amplifies the body’s natural electromagnetic 
field, or how the patient’s information is collected, the “entropy” is already established as a 
diagnostic method in the fields of medicine and psychology, with outstanding results. 

GDV cameras are certified in Russia as medical instrumentation, and are freely used in 
hospitals and medical centers, while Europe is working on certification, and the United 
States is still developing the necessary research. 
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2.2.1 History 

In 1939, Kirlian observed the formation of a halo of light after an electric shock on an X-ray 
machine. Researchers discovered that the phenomenon that bears his name (the Kirlian 
effect) was also observed in more than 30 patients, and his invention was supported in the 
USSR, where it was classified as “secret”. In 1996, the Russian physicist Konstantin 
Korotkov at the University of St. Petersburg improved the Kirlian camera by adding a PC to 
allow processing and quantification of the data signals from the halo of light generated. 

From the research of Mandel in Germany, Korotkov developed a methodology for medical 
diagnosis using fingers that generated a signal that could be used to diagnose the entire 
body’s physiology. 

The images obtained are known as beograms, GDVgrams or bioelectrograms. 

2.2.2 Operation 

The object to be scanned (e.g., a finger or plant) is placed on the surface of a glass cover that 
has an electroconductive layer underneath that generates luminescence by passing a 
discharge from the object to the conductive material. A CCD camera captures the halo of 
light around the object, and the signal is sent to a PC for processing and analysis (Korotkov 
& Popechitelev, 2002). 

The computer-controlled parameters of the equipment are: pulse width (5.0ms), frequency 
(11.0 to 3.0kHz), amplitude voltage (1000.0 to 4000.0V), peak pulse power consumption 
(80watts), pulse current (1 mA), stability (0.1%), and the resolution of the CCDcamera (800 
600pixels). 

2.2.3 Applications 

This technique has been used to monitor and diagnose disease. In the case of asthma, it can 
detect the developmentof the disease even before symptoms occur, allowing for early 
treatment. It can also monitor body functions during treatment and rehabilitation, providing 
a direct observation of drug efficacy and side effects (Alexandrova et al., 2003). 

In cancer studies, statistical analysis shows differences in the beograms between healthy 
people and those with breast or lung cancer (Gagua et al., 2005), and during follow-up to 
radiation therapy, beograms show the effect on the physiological state of patients, 
depending on the entropic energy, which is correlated to the functional state of the organ 
(Gedevanishvili et al., 2004). 

A study of subjects at risk of foot amputation from diabetes shows that an increase in the 
functional reserve of energy is a favorable sign for the recovery of the patient, a constant 
factor in chronic diseases (Olalde et al., 2004). 

After operation, GDV can also detect and monitor the status of preoperative anxiety in 
patients, correlating low functional energy reserves with the Spielberger–Khaninscale 
(Polushin et al., 2004). 

In cellular metabolism, GDV studies are correlated with metabolic processes and humoral 
regulatory processes at the level of the reflex nervous system. The photoelectric emission 
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increases with the parameters of stress tolerance and decreases with a low energy index 
(Bundzenetal., 2003). 

In the examination of blood using GDV, specifically for the electrophoretic mobility of 
erythrocytes, it has been used to characterize the membrane surface charge, an important 
factor in a wide variety of diseases that are mainly genetic in nature (Gertsenhtein & Panin, 
2008). 

Within psychology, there is a significant relationship between GDV beograms and the state 
of anxiety ,and to a lesser extent, a relationship to neuroticism. There was also a strong 
relationship observed with the degree of openness and empathy of a patient towards 
healthy subjects and athletes (Dobson & O’Keeffe, 2007; Polushinetal., 2003; Polushinetal., 
2004). 

Low levels of entropy in a beogram are correlated with acute stress (O’Keeffe, 2006). The 
GDV method can detect the influence of odorants in humans, which could be used to record 
the influence of environment on the psycho-emotional state (Priyatkinetal., 2006). GDV 
methodology can evaluate the overall improvement of an emotional state and eliminate 
nervous excitement during short-term rehabilitation (Sergeev & Pisareva, 2004). 

 

2.3 Transcranial magnetic stimulation 

Transcranial Magnetic Stimulation (TMS) is a noninvasive method that can depolarize or 
hyperpolarize neurons in the brain. TMS uses electromagnetic induction to induce weak 
electric currents in either specific or general parts of the brain. 

It has been described as selective depolarization of the neurons in the neocortex or cerebral 
cortex, located between 1.5 and 2 cm below the cranial bone using magnetic pulses with 
specific intensity, either single or repetitive. This latter method is known as repetitive 
Transcranial Magnetic Stimulation or rTMS (Rothetal., 1994). 
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It is one of the latest tools in neuroscience that have been incorporated in both studies and 
research as therapeutic methods for the treatment of various diseases and neuropsychiatric 
disorders, among which are: depression, anxiety, attention deficit, hyperactivity, autism, 
tinnitus or unusual noise in the ear(s), post traumatic stress, phantom pain in people who 
have suffered limb amputation or central nervous system injuries, migraine headaches, 
decreased libido, some cases of schizophrenia and epilepsy, sleep disorders, obsessive–
compulsive disorder, and bipolar disorder (Fitzgerald et al., 2006). 

It is known to have neuro protective effects that help, at least temporarily, people affected 
by degenerative neurological diseases, such as multiple sclerosis, Parkinson’s disease, and 
Alzheimer’s disease, and impacts very favorably in the modulation of brain plasticity, which 
refers to the brain’s ability to renew or reconnect neural circuits, and thus, acquire new skills 
and abilities and preserve memory (McDonald et al., 2011). 

TMS uses a magnetic field oriented orthogonally to the plane of the coil. The magnetic field 
passes unimpeded through the skin and cranium, inducing a current in opposite directions 
in the brain to activate nearby nerve cells in the same way as currents applied directly to the 
cortical surface (Cacioppo et al., 2007). 

The course of the field is difficult to predict, because the brain has an irregular shape and 
magnetic field lines are not distributed uniformly throughout the tissues or brain surface. 
Usually, the pulse only penetrates no more than 5 cm into the brain (Riehl, 2008). 
Depolarization from electromagnetic induction was originally discovered by Faraday 
(NIMH, 2009). 

2.3.1 Clinical applications 

From a therapeutic perspective, there are already a large number of studies that have shown 
that there are two sides to transcranial magnetic stimulation. Both TMS and rTMS have the 
great virtues of being harmless, but not innocuous, i.e., they are effective and can be 
classified as being safe. However, various measures need to be taken to ensure this (Rossini 
& Rossi, 2007). These techniques have been tested as a tool for treating depression and 
auditory hallucinations (Pascual-Leone et al., 2002) and for increasing attention (Fregni & 
Pascual-Leone, 2007). 

2.3.2 Risks 

The main contraindications for treatment are pregnant women, children under 6 years, 
patients with pacemakers, electrodes, or drug infusion pumps (Rossi, 2009), or patients with 
metallic implants in the head (Roth et al., 1992). 

On the other hand, some patients subjected to cortical stimulation experience some side 
effects after application, which can be regarded as being minor and transient, including 
headaches, which can be mitigated by common analgesics (Wasserman, 1998). There have 
also been reports concerning patients with epilepsy or who take epileptogenic 
antidepressants who are unable to reach convulsive crises during treatment with 
transcranial magnetic stimulation (Duckworth, 2008). We have observed that at magnetic 
field intensities above 1Tesla and frequencies above 60 Hz can cause convulsions (Zelaya et 
al. 2010), and, therefore, we have suggested setting international standards for medical use. 
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2.4 Deep brain stimulation 

Deep Brain Stimulation (DBS) was first developed as a treatment for Parkinson’s disease, to 
reduce tremors, stiffness, difficulty in walking, and uncontrollable movements. In DBS, a 
pair of electrodes are implanted in the brain and controlled by a generator that is implanted 
in the chest. The stimulation is continuous at a frequency and level to suit the patient 
(Perlmutter & Mink, 2006). It has only recently been studied as a treatment for depression or 
OCD (obsessive–compulsive disorder). 

It is currently available on an experimental basis. So far, very little research has been 
conducted on testing DBS for the treatment of depression (Mohr, 2011), but a few studies 
have been conducted showing that this treatment may be promising. In a trial using patients 
with severe depression that were treatment resistant, we observed that four of the six 
patients showed a marked improvement in their symptoms immediately after the procedure 
(Maybergetal., 2005). In another study on 10 patients with this disorder, we found that the 
improvement was consistent among the majority of patients 3 years after surgery 
(Greenbergetal., 2006). 

2.4.1 How does it work? 

DBS requires brain surgery. The head is shaved and then a screw is fixed to a frame that 
prevents the head from moving during surgery. Scans are taken of the head and brain using 
magnetic resonance. The surgeon uses these images as a guide during surgery. The patient 
is awake during the procedure to provide feedback to the surgeon. During this 
procedure,the patient feels no pain because the head is numbed using a local anesthetic. 

Once ready for surgery, two well sare drilled in the head. From there, the surgeon inserts a 
thin tube into the brain to place the electrodes on either side of a specific part of the brain. In 
the case of depression, brain target area 25 is considered. This area has been found to be 
related to depression, hyperactivity, and mood disorders (Maybergetal., 2005). In the case of  
OCD, the electrodes are placed in a different part of the brain that is believed to be 
associated with the disorder. 

After the electrodes have been implanted and the patient has provided feedback on the 
placement of the electrodes, the patient is placed under general anesthesia. The electrodes 
are connected to wires that run inside the body from the head to the chest, which are 
connected to two battery-powered generators. From here, electrical impulses are 
continuously delivered through the wires to the electrodes in the brain. Although it is 
unclear exactly how the device reduces depression or OCD, scientists believe that the pulses 
help to “restore” the area of the brain that is not working properly to function normally 
again (Perlmutter & Mink, 2006). 

2.4.2 What are the side effects? 

DBS has risks that are associated with any brain surgery. For example, the procedure can 
lead tobleeding in the brain or stroke, infection, disorientation or confusion, unwanted 
changes in mood, movement disorders, dizziness, and difficulty sleeping. 

Because the procedure is still experimental, there may be other side effects that have not 
been identified. The long-term benefits are also unknown. 
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3. Diagnostic techniques for magnetism 

3.1 Magnetogastrography 

The use of sensors to measure magnetic activity generated by the body has been known 
since 1950 (Wenger et al., 1961; Wengeretal., 1957), although it has been “known” since 
ancient times for healing applications and diagnosis. It was in the 1970s that biomagnetic 
techniques began to expand their application and to become more common, with 
publications on ferromagnetic contamination in the lungs and other organs, as well as the 
detection and analysis of magnetic fields produced by bioelectric currents in human beings 
(Cohen, 1973; Cohen, 1969; Cohen et al., 1970; Benmair, et al., 1977; Frei et al., 1970). 

Mechano-Magnetogastrography (M-MGG) is a biomagnetic technique used to determine the 
gastrointestinal activity of the stomach by determining the frequency of peristaltic contractions 
and gastric emptying half-time (Córdova et al., 2004; Córdova-Fraga et al., 2005). 

Biomagnetic applications in the gastrointestinal system have resulted in the study of the 
transit time in different phases of  the menstrual cycle in women or spatiotemporal 
assessment of the colon motility (Córdova-Fraga et al., 2005). 

MGG is a technique that has advantages over current diagnostic techniques because it is 
noninvasive, lacks ionizing radiation, does not interfere with a patient’s privacy, and 
provides reproducible results (De la Roca et al., 2007). 

The reproducibility of measurements was analyzed in a study that measured the same 
patient over a period of several weeks evaluating the gastric emptying half-time, which 
showed a reproducibility coefficient above 85%. The remaining variation can be attributed 
to changes in motility of the same patients, depending on social and environmental 
conditions such as diet and health (De la Roca et al., 2007). 

Several studies (De la Roca et al., 2007; Benmair & Dreyfus, 1977) have evaluated gastric 
emptying using magnetic tracers and the results have been presented in terms of half-time 
of emptying and peristaltic contractions in healthy male volunteers employing magnetic 
tracers in a yogurt vehicle test meal (Carneiro, 1977; Forsman, 2000), with similar results. 

Gastric emptying has been evaluated in patients with functional dyspepsia, and a solid food 
test has been developed to compare results against benchmarks that primarily use the above 
type of food. 

The esophageal transit time has also been evaluated. Techniques and instrumentation for 
biomagnetic studies permit the noninvasive functional evaluation of the gastrointestinal 
tract (Daghastanlietal., 1998; Córdova-Fraga et al., 2008). 

We believe that the use of fluxgate sensors using magnetic markers can be used as a 
complement to manometric studies and are equivalent to centigraphy for clinical use. 

Various studies have been performed using different test assemblies, and designs that we 
consider most relevant showing common patterns are presented below. 

3.1.1 Magnetic stimulator 

A magnetic stimulator has been used in experiments involving susceptometry (Carneiro et 
al., 2000) and magnetogastrography (Córdova et al., 2004). The magnetogastrograph (De la 
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Roca et al., 2007) was built by the Medical Physics Laboratory at the University of 
Guanajuato in Mexico. 

The magnetic stimulator is composed of two identical coils, assembled as a Helmholtz coil 
array. This setting means that the coils are placed parallel to each other and share the same 
axis of symmetry, with the separation distance being equal to the radius of the coils. 

The coils contain 60 turns composed of magnet gauge 4 copper wire (average radius =6 
mm). The wire was wrapped around two aluminum supports that contain five layers of 12 
turns of wire. The magnitude of the pulse field produced by this arrangement is of the order 
of a few millitesla. 

This arrangement of coils connected in parallel has a resistance of 260 milliohms and an 
inductance of 0.928mH. The magnetic pulse is generated by a bank of six capacitors 
connected in parallel with an equivalent capacitance of 46mF. The capacitor bank is 
connected to the mains voltage (220V), and this voltage is rectified before reaching the 
capacitor bank. Once the capacitors are charged, the discharge produces a magnetic pulse of 
32mT for a period of 17s. 

For field measurements, we used the above system with a Model 53 triaxial fluxgate 
(Physics Applet Systems),which is a solid state device used to measure the direction and 
magnitude of direct current magnetic fields, or variations thereof, with a frequency less than 
100Hz and a magnetic field of 18mT. This device has an output in three axes that can 
transmit data from the measurements performed through a serial port at a frequency of 250 
samples per second with a noise level of 3nT. This system is automated and operated from a 
PC via the LabVIEW software package both for stimulation and data acquisition. 

(see figures) 
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3.1.2 Magnetic contrast 

Volunteers were asked to fast the previous evening and not to take any medication that 
would affect the gastric emptying time. The patients were asked to ingest a harmless dye 
and were placed in a prone position. Ten minutes after ingestion, the measurements began 
and were conducted every 10 minutes for a period of 1–2 hours. 

In the case of semisolid food, the patients were given 250g of yogurt mixed with 4g of 
magnetite (Fe3O4). In the case of solid food in healthy volunteers (controls), this comprised a 
scrambled egg, a piece of bread and 250ml of peach juice. The bread contained 4g of 
magnetite for the MMGG and was made from milk, flour, eggs, and butter where the bread 
was in the form of a “hot cake”with a mass of approx. 30g (Reynaga, 2008). 

3.2 Magnetic scanner 

We have developed a device that is capable of creating a map of the magnetic fields 
obtained using magnetically marked phantoms, produced in the laboratory. This is a mobile 
automatic two-way device, developed to detect changes in magnetic flux, and is composed 
of on an array of magneto resistive sensors designed to detect magnetic fields of 100mT to 
10nT (Pacheco, 2010). 

4. Conclusions 

Psychomagnetobiology is an interdisciplinary field that will help scientists propose 
strategies for the diagnosis and treatment of biological and psychological diseases, knowing 
that there is technology for electric or magnetic stimulation that has proven experimentally 
to be effective for the treatment of depression, anxiety, and in some cases, even 
hallucinations and addictions. It shows promise in this challenging landscape. 
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Both biological engineering and developments in technology are needed to implement new 
products in the service of  human beings, but more research is required in joint efforts in 
psychology, medicine, and medical physics. Commitment  is needed to continue working on 
this to help create the links needed to reach people in need. 

We are currently developing new equipment and applications for research into missing 
areas, and the development of portable, magnetic and low-frequency equipment and 
software for the treatment of depression in Latin America. 

Technology advances more each time to provide tools for the diagnosis and treatment of 
physical and mental illnesses, we have developed with several collaborators, technology to 
measure gastric emptying time, peristaltic contractions andtransit time in the gastrointestinal 
system (De la Roca-Chiapas JM et al, 2011), the influence of emotions on the symptoms of 
Dyspepsia (De la Roca-Chiapas et al, 2010), we have developed technology to measure 
magnetic fields on surfaces (Pacheco et al, 2008) , and we tried to measure tumor sizes (De la 
Roca-Chiapas, 2009) and now we are developing technology in electrical and magnetic 
microstimulation as tools that serve to treatment in people with anxiety, stress and depression. 

There needs to be increasingly greater openness in science, allowing us to learn more about 
the man, and serve it better, this means leaving the arrogance to believe that science is 
"truth" and need to learn interrelated studies to do with people who think differently and in 
turn need projects to enter these sciences with integrators projects. 

5. Future directions 

Areas in which I think will developing the technology and where future research can focus 
are displayed in spaces that need to be covered in Figure 1. It’s needed a portable and 
powerful magnetic technology for the treatment of depression. Lack the technological 
development of a scanner capable of measuring magnetic fields in the human body, and 
perhaps they are needed armored cameras, but I think the SQUID application for this is part 
of the answer, but today only deals to equip magnetoencephalography with the EEG, 
providing information on what brain areas are running the electric field lines. Similarly we 
believe that knowing how it behaves electric and magnetic fields in the human body can be 
used for the treatment and diagnosis. 

I think in the future we will learn more about how magnetic fields of the human body and 
the planet affect us in the biological and psychological. We have technology that measures 
the order of femtoteslas, human magnetic fields, allowing us to understand how there is this 
mind-body-health interaction. 

As for the GDV/EPC, in the future we will find a basic application that achieves 
characterize the behavior of fluids and tissues in humans, and their interaction with the 
environment. 

In this sense, it is working at the University of Guanajuato to create models that seek to both 
basic research and the development of patents and technology with human sense. 

I conclude by recalling that understanding the human being as an integral whole is an 
essential part of this work, since linking the mind, body and health consciousness, it is a 
model that seeks to achieve interdisciplinary in the service of man, speaking of the 
psycomagnetobiology, search of integrating different areas of expertise: medicine, 
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psychology, physics and engineering. And this effort is retrieved from the traditional 
medicine of many cultures, including Mexico, China and Egypt, without being new, and 
that by proposing a new term is intended to entrench in a modern language, an expression 
that is natural multidimensional human. 

As time passes, more and more will be heard: engineering biological and engineering 
psychological; science and technology for physical and mental health. 

6. Acknowledgments 

For their invaluable assistance in gathering information and format, to: BS. Jose Eduardo 
Lepez, and BS. Jorge Fernando Ortiz Paz for the collection of information and image design, 
this chapter has been possible thanks to support and UGTO/CA-37 UGTO/PTC-183 
Promep, and PIFI funds from the University of Guanajuato. 

7. References 

Alexandrova, RA., Fedoseev, BG. & Korotkov KG. (2003). Analysis of the bioelectrograms of 
bronchial asthma patients, In: Proceedings of conference ‘‘Measuring the human energy 
field: State of the science’’. Baltimore: National Institute of Health, pp.70–81. 

Alexandrova, RA., Nemtsov, VI., Koshechkin, DV. & Ermolev SU. (2003). Analysis of 
holeodoron treatment effect on cholestasis syndrome patients. In: Proceedings of VII 
International Scientific Congress on Bioelectrography. St. Petersburg, Russia, pp. 4–6. 

Baeken, C. & De Raedt, R. (2011). Neurobiological mechanisms of repetitive transcranial 
magnetic stimulation on the underlying neurocircuitry in unipolar depression. 
Dialogues ClinNeurosci. 13(1):139–45. 

Benmair, Y., Dreyfuss, F., Fischel, B., Frei, EH. & Gilat T. (1977). Study of Gastric Emptying 
Using a Ferromagnetic Tracer, Gastroenterology 73:1041–1045. 

Benmair, Y., Fischel, B., Frei, EH. & Gilat T. (1977). Evaluation of a Magnetic Method for the 
Measurement of Small Intestine Transit Time, American Journal of Gastroenterology 
68:470–475. 

Bocanegra-García, V., Del Rayo Camacho-Corona, M., Ramírez-Cabrera, M., Rivera, G. & 
Garza-González, E. (2009). The bioactivity of plant extracts against representative 
bacterial pathogens of the lower respiratory tract. BMC Res Notes. 1(2):95. 

Bryant, HC., Adolphi, NL., Huber, DL., Fegan, DL., Monson, TC., Tessier, TE. & Flynn, ER. 
(2011). Magnetic Properties of Nanoparticles Useful for SQUID Relaxometry in 
Biomedical Applications, J Magn Magn Mater, 323(6):767–774. 

Bundzen, PV., Korotkov, KG. &  Belobaba, O. (2003). Correlation between the parameters of 
induced opto-electron emission (Kirlian effect) and the processes of corticovisceral 
regulation. In: Proceedings of VII International Scientific Congress onBioelectrography, 
St. Petersburg, Russia, pp.89–91. 

Cacioppo, JT., Tassinary, LG. & Berntson, GG. (2007). Handbook of psychophysiology (3rd ed.). 
New York, NY: Cambridge Univ. Press. pp. 121. 

Carneiro, A. (1999). Study of stomach Motility using the relaxation of magnetic tracers. Phys 
Med Biol, 44:1691–1697. 

Carneiro, AA., Ferreira, ER., Moraes, DB., Sosa, M. & Baffa, O. Biomagnetismo: Aspectos 
Intrumentais e Aplicacoes, Revista Brasileira de Física, 22(3):324–338. 

www.intechopen.com



 
Applied Biological Engineering – Principles and Practice 544 

Cohen, D. (1969). Detection And Analysis of Magnetic Fields Produced By Bioelectric 
Currents In Humans, Journal Of Applied Physics 40(3):1046–1048. 

Cohen, D. (1973). Ferromagnetic Contamination in the Lungs and Other Organs of the 
Human Body, Science, 180:743–748. 

Cohen, D., Edelsack, EA. & Zimmerman, JE. (1970). Magnetocardiogram taken inside a 
shielded room with a superconducting point-contact magnetometer, Appl Phys Lett, 
16:278–280. 

Córdova-Fraga, T., Carneiro, AA., de Araujo, DB., Oliveira, RB., Sosa, M. & Baffa, O. (2005). 
Spatiotemporal evaluation of human colon motility using three-axis fluxgates and 
magnetic markers.Med, Biol Eng Comput, 43(6):712–715. 

Córdova-Fraga, T., Gutierrez, JG., Sosa, AM., Vargas, LF. & Bernal, AJ. (2004). Gastric 
activity studies using a magnetic tracer, Institute of Physics Publishing, 25:1261–1270. 

Córdova-Fraga, T., Sosa, M., Wiechers, C., De la Roca-Chiapas, JM., Maldonado Moreles, A., 
Bernal-Alvarado, J. & Huerta-Ranco, R. (2008). Effects of anatomical position on 
esophageal transit time: A biomagnetic diagnostic technique. World J Gastroenterol, 
14(37):5707–5711. 

Cork, RC., Wood, P., Ming, N., Shepher, C., Eddy, J. & Price, L. (2004) The effect of CES on 
pain associated with fibromyalgia. The Internet Journal of Anesthesiology; 8:2. 

Daghastanli, NA., Braga, FJ., Oliveira, RB. & Baffa, O. (1998). Esophageal transit 
timeevaluated by a biomagnetic method, PhysiolMeas 19(3):413–20. 

De la Roca Chiapas JM, Cordova Fraga T, Barbosa Sabanero G, Macias de la Cruz JH, Cano ME, 
Pacheco AH, Rivera  Cisneros AR, Solis S, Sosa M. Aplicaciones interdisciplinarias entre 
Física, Medicina y Psicología.(2009) Acta Universitaria; 19(2) 5:9. 

De la Roca-Chiapas JM, Cordova-Fraga T.(2011). Biomagnetic techniques for evaluating 
gastric emptying, peristaltic contraction and transit time. World J Gastrointest 
Pathophysiol  2(5): 65-71 

De la Roca-Chiapas José Ma., Solís-Ortiz Silvia, Fajardo-Araujo Martha, Sosa Modesto, 
Córdova-Fraga Teodoro, Zarate Alma Rosa.(2010). Stress profile, coping style, 
anxiety, depression, and gastric emptying as predictors of functional dyspepsia: A 
case-control study. Journal of Psychosomatic Research 68: 73–81. 

De la Roca-Chipas, JM., Hernández, SE., Solis, MS., Sosa, AM. & Córdova, FT. (2007). 
Magnetogastrography (MGG) reproducibility assessments of gastric emptying on 
healthy subjects, Physiol Meas, 28(2):175–183. 

De Oliveira, JF., Wajnberg, E., Esquivel, DM., Weinkauf, S., Winklhofer, M. & Hanzlik, M. 
(2010). Ant antennae: are they sites for magnetoreception, R Soc Interface. 7(42):143–
152. 

Debock, P. (2000). European perspective: a comparison between TENS and MET, Physical 
Therapy Pro, pp:28–33. 

Días, AM. & van Deusen, A. (2011). A new neurofeedback protocol for depression, Span J 
Psychol, 14(1):374–384. 

Dobson, P. & O’Keeffe, E. (2007). Investigation into the GDV technique and personality. In: 
Proceedings of the International Scientific Conference: Measuring energy fields, Kamnik-
Tunjice, Slovenia, pp:111–113. 

Duckworth, K. (2008). "Transcranial Magnetic Stimulation (TMS)" (Review). National Alliance 
on Mental Illness, pp:12-15. 

www.intechopen.com



 
Psychomagnetobiology 545 

Fitzgerald, PB., Fountain, S. & Daskalakis, J. (2006). A comprehensive review of the effects of 
rTMS on motor cortical excitability and inhibition, Clinical Neurophysiology, 
117(12):2584–2596. 

Forsman, M. (2000). Intragastric movement assessment by measurement magnetic field decay 
of magnetised tracer particles in a solid meal, Med Biol Eng Comput, 38 169–174. 

Fregni, F., & Pascual-Leone, A. (2007). Technology insight: noninvasive brain stimulation in 
neurology-perspectives on the therapeutic potential of rTMS and tDCS, Nature 
Clinical Practice Neurology, 3(7):383-393. 

Frei, EH., Benmayr, Y., Yerashlmi, S. & Dreyfuss, F. (1970). Measurements of the emptying 
of the stomach with a magnetic tracer, IEEE Trans Mag, 6:348–9. 

Freitas, C., Pearlman, C. & Pascual-Leone, A. (2011). Treatment of auditory verbal 
hallucinations with transcranial magnetic stimulation in a patient with psychotic 
major depression: One-year follow-up, Neurocase, 25:1–9. 

Gagua, PO., Gedevanishvili, EG. & Korotkov, KG. Experimental study of the GDV 
technique application in oncology [in Russian], J IzvestiaVuzovPriborostroenie, 
49(2):47–50. 

Gartside, SE., Leitch, MM. & Young, AH. (2003). Altered glucocorticoid rhythm attenuates 
the ability of a chronic SSRI to elevate forebrain 5-HT: implications for the 
treatment of depression, Neuropsychopharmacology, 28(9):1572–1578. 

Gedevanishvili, EG., Giorgobiani, LG. & Kapanidze, A. (2004). Estimation of radiotherapy 
effectiveness with gas discharge visualization (GDV). In: Proceedings of VIII 
International Scientific Congress on Bioelectrography. St. Petersburg, Russia, pp:98–99. 

Gegear, RJ., Foley, LE., Casselman, A. & Reppert, SM. (2010). Animal cryptochromes 
mediate magnetoreception by an unconventional photochemical mechanism, 
Nature, 463(7282):804–807. 

Gertsenhtein, SY., Panin, DN. (2008). Study of Blood Electric Properties by the Method of 
Gas-Discharge Visualization, Dokl Phys. 53:107–110. 

Gilula, MF. & Barach, P. (2004) CES: a safe neuromedical treatment for anxiety, depression 
or insomnia. South MJ 97(12):1269–1270. 

Greenberg, BD., Malone, DA., Friehs, GM., Rezai, AR., Kubu, CS., Malloy, PF., Salloway, 
SP., Okun, MS., Goodman, WK. & Rasmussen, SA. (2006). Three-year outcomes in 
deep brain stimulation for highly resistant obsessive compulsive disorder, 
Neuropsychopharmacology, 31(11):2384–2393. 

Gulmen, FM. (2004). Energy medicine, Am J Chin Med, 32(5):651–658. 
Gunther, M. & Phillips, KD. (2010). Cranial Electrotherapy Stimulation for the Treatment of 

Depression. Journal of Psychosocial Nursing, 48(11):37–42. 
Heinrichs, M., Baumgartner, T., Kirschbaum, C. & Ehlert, U. (2003). Social support and 

oxytocin interact to suppress cortisol and subjective responses to psychosocial 
stress, Biol Psychiatry, 54(12):1389–1398. 

Heyers, D., Zapka, M., Hoffmeister, M., Wild, JM. & Mouritsen, H. (2010). Magnetic field 
changes activate the trigeminal brainstem complex in a migratory bird. Proc Natl 
Acad Sci U S A. 107(20):9394–9399. 

Kirsch, DL. (2006). CES in the treatment of fibromyalgia. PPM, 6(6):60–64. 
Kirsch, DL. (2006). Microcurrent electrical therapy (MET): A tutorial, PPM, 6(7):59–64. 
Korotkov, KG. & Popechitelev, EP. A Method for Gas-Discharge Visualization and an 

Automated System for Its Implementation, Biomed Eng, 36(1), 23–27. 

www.intechopen.com



 
Applied Biological Engineering – Principles and Practice 546 

Korotkov, KG., Matravers, P., Orlov, DV. & Williams, BO. (2010). Application of 
electrophoton capture (EPC) analysis based on gas discharge visualization (GDV) 
technique in medicine: a systematic review, J Altern Complement Med, 16(1):13–25. 

Korotkova, AK. (2006). Gas discharge visualization bioelectrography method in studies of 
master-sportsmen’s psychophysiology, Abstract of a Ph.D. thesis in psychology [in 
Russian], St Petersburg, Russia. 

Kostyuk,  N., Rajnarayanan, V., Isokpehi, RD. & Cohly, HH. (2010). Autism from a Biometric 
Perspective, Int J Environ Res Public Health, 7:1984–1995. 

Kulkarni, AD. & Smith, RB. (2000).The use of MET and CES in pain control, Cl Pr Alt Med, 
2(2):99–102. 

Lohmann, KJ., Lohmann, CM. & Putman, NF. (2007). Magnetic maps in animals: nature’s 
GPS, J Exp Biol, 210(21):3697–705. 

Martínez-Selva, JM., Sánchez-Navarro, JP., Bechara, A. & Román, F. (2006). Mecanismos 
cerebrales de la toma de decisiones. Rev Neurol, 42(7):411–418. 

Mayberg, HS., Lozano, AM., Voon, V., McNeely, HE., Seminowicz, D., Hamani, C., Schwalb, 
JM. & Kennedy, SH. (2005). Deep brain stimulation for treatment-resistant 
depression. Neuron. 45(5):651–660. 

McDonald, WM., Durkalski, V., Ball, ER., Holtzheimer, PE., Pavlicova, M., Lisanby, SH., 
Avery, D., Anderson, BS., Nahas, Z., Zarkowski, P., Sackeim, HA. & George, MS. 
(2011). Improving the antidepressant efficacy of transcranial magnetic stimulation: 
maximizing the number of stimulations and treatment location in treatment-
resistant depression. US National Library of Medicine National Institutes of Health 
Search. 

Melzack, R. & Wall, P. (1965). Pain mechanisms: A new theory, Science, New Series, 
150(3699):971–979. 

Mercola, JM. & Kirsch, DL. (1995). The basis for MET in conventional medical practice. J of 
Adv in Med, 8(2):107–120. 

Mohr, P., Rodriguez, M., Slavíčková, A. & Hanka, J. (2011). The application of vagus nerve 
stimulation and deep brain stimulation in depression, Neuropsychobiology, 
64(3):170–81. 

Mouritsen, H. & Ritz, T. (2005). Magnetoreception and its use in bird navigation, Curr Opin 
Neurobiol, 15(4):406–414. 

Narayanamurthy, G. & Veezhinathan, M. (2011). Design of Cranial Electrotherapy 
Stimulator and Analyzing It with EEG. In: Power Electronics and Instrumentation 
Engineering Communications in Computer and Information Science, 102(2):42–45. 

NIMH (2009) Brain Stimulation Therapies.National Institute of Mental Health.2009–11–
17.Retrieved 2010–07–14. 

O’Keeffe, E. (2006). The GDV technique as an aid to stress assessment and its potential 
application in recruitment and selection of individuals suited to positions 
associated with high level of stress. In: Proceedings of X International Scientific 
Congress on Bioelectrography, St. Petersburg, Russia, pp:202–204. 

Olalde, JA., Magarici, M., Amendola, F. & del-Castillo, O. (2004). Correlation between 
electrophoton values and diabetic foot amputation risk. In: Proceedings of Conference: 
Neurobiotelekom. St. Petersburg, Russia, pp:54–58. 

Pacheco, AH., Cano, ME., Palomar-Lever, E., Córdova-Fraga, T., De la Roca, JM., 
Hernández-Sámano, A. & Felix-Medina, R. (2010). An XY Magnetic Scanning 

www.intechopen.com



 
Psychomagnetobiology 547 

Device for Magnetic Tracers: Preliminary Results, International Journal of 
Bioelectromagnetism, 12(2):81–84. 

Pascual-Leone, A., Davey, N., Rothwell, J., Wassermann, EM. & Puri, BK. (2002). Handbook 
of Transcranial Magnetic Stimulation. Hodder Arnold. 

Perlmutter, JS. & Mink, JW. (2006). Deep brain stimulation. Annual Review of Neuroscience. 
29:229–257 

Polushin, US., Korotkov, KG. & Korotkina, SA. (2004). Perspectives of the application of gas 
discharge visualization for the estimation of organism condition at critical states. In: 
Proceedings of IX International Scientific Congress on Bioelectrography. St. Petersburg, 
Russia, pp:115–116. 

Polushin, US., Korotkov, KG., Strukov, EU. & Shirokov, DM. (2003). First experience of 
using GDV method in anesthetization and resuscitation. In: Proceedings of VII 
International Scientific Congress on Bioelectrography. St. Petersburg, Russia, pp:13–14. 

Priyatkin, NS., Korotkov, KG. & Kuzemkin, VA. (2006). GDV bioelectrography in research 
of influence of odorous substances on psycho-physiological state of man [in 
Russian]. J IzvestiaVuzovPriborostroenie, 49(2):37–43. 

Reynaga-Ornelas, MG., De la Roca-Chiapas, JM., Córdova-Fraga, T., Bernal, JJ. & Sosa, M. 
Solid Test Meal to Measure the Gastric Emptying with Magnetogastrography, AIP 
Conference Proceedings - American Institute of Physics, 1032(1):246. 

Riehl, M. (2008). TMS Stimulator Design, In Wassermann, EM., Epstein, CM., Ziemann, U., 
Walsh, V., Paus, T., Lisanby, SH, Oxford Handbook of Transcranial Stimulation, 
Oxford University Press, pp.13–23,25–32. 

Ritsner, M., Gibel, A., Ram, E., Maayan, R. & Weizman, A. (2006). Alterations in DHEA 
metabolism in schizophrenia: two-month case-control study, Eur 
Neuropsychopharmacol, 16(2):137–146. 

Rosch, PJ. (2009). Bioelectromagnetic and subtle energy medicine: the interface between 
mind and matter, Ann N Y Acad Sci, 1172:297–311. 

Rosenberg, O., Isserles, M., Levkovitz, Y., Kotler, M., Zangen, A. & Dannon, PN. (2011). 
Effectiveness of a second deep TMS in depression: A brief report, Prog 
Neuropsychopharmacol Biol Psychiatry, 35(4):1041–1044. 

Rossi, S. (2009). The Safety of TMS Consensus Group, Safety, ethical considerations, and 
application guidelines for the use of transcranial magnetic stimulation in clinical 
practice and research, Clinical Neurophysiology, 120(12):2008–2039. 

Rossini, P. & Rossi, S. (2007). Transcranial magnetic stimulation: diagnostic, therapeutic, and 
research potential, Neurology, 68(7):484–488. 

Roth, BJ., Maccabee, PJ., Eberle, L., Amassian, VE., Hallett, M., Cadwell, J., Anselmi, GD. & 
Tatarian, GT. (1994). In-vitro evaluation of a four-leaf coil design for magnetic 
stimulation of peripheral nerve, Electroenceph Clin Neurophysiol, 93(1):68–74. 

Roth, BJ., Pascual-Leone, A., Cohen, LG. & Hallett, M. (1992). The heating of metal 
electrodes during rapid-rate magnetic stimulation: A possible safety hazard, 
Electroenceph.Clin.Neurophysiol, 85(2):116–123. 

Sánchez-Martín, JR., Azurmendi, A., Pascual-Sagastizabal, E., Cardas, J., Braza, F., Braza, P., 
Carreras, MR. & Muñoz, JM. Androgen levels and anger and impulsivity measures 
as predictors of physical, verbal and indirect aggression in boys and girls, 
Psychoneuroendocrinology, 36(5):750–760. 

www.intechopen.com



 
Applied Biological Engineering – Principles and Practice 548 

Schattner, E., Shahar, G., Lerman, S. & Shakra, MA. Depression in systemic lupus 
erythematosus: the key role of illness intrusiveness and concealment of symptoms, 
Psychiatry, 73(4):329–340. 

Schmitt, R., Capo, T. & Boyd, E. (1986). Cranial Electrotherapy Stimulation as a Treatment 
for anxiety in chemically dependent persons, Alcoholism: Clinical and Experimental 
Research, 10(2)158–160. 

Sergeev, SS. & Pisareva, SA. The use of gas-discharging visualization method (GDV) for 
monitoring a condition of the personnel at short-term rehabilitation. In: Proceedings 
of VIII International Scientific Congress on Bioelectrography, St. Petersburg, Russia, 
pp:128–129. 

Sidney, K. (1995). Meta-Analysis of Randomized Controlled Trials of Cranial 
Electrostimulation: Efficacy in Treating Selected Psychological and Physiological 
Conditions, Journal of Nervous & Mental Disease 183(7):478–484.  

Smith, RB. (2002). Microcurrent therapies: emerging theories of physiological information 
processing, Neuro Rehab, 17(1):3–7. 

Smith, RB. (2008). Cranial Electrotherapy Stimulation: Its First Fifty Years 
Strukov, EU. Facilities of gas discharge visualization method for assessment of functional 

state of organism in preoperational period [in Russian]. Abstract of a medical doctoral 
candidate’s thesis. St Petersburg, Russia: Military Medical Academy. 

Stürmer, T., Hasselbach, P. & Amelang, M. (2006). Personality, lifestyle, and risk of 
cardiovascular disease and cancer: follow-up of population based cohort, BMJ, 
332(7554):1359. 

Temuryants, NA., Shekhotkin, AV. (2000). The role of the pineal gland in magnetobiological 
effects, Crit Rev Biomed Eng, 28(1–2):307–321. 

Valentinuzzi, ME. (2004). Magnetobiology: a historical view, IEEEEng Med Biol Mag, 
23(3):85–94. 

Wassermann, EM. (1998). Risk and safety of repetitive transcranial magnetic stimulation: 
report and suggested guidelines from the International Workshop on the Safety of 
Repetitive Transcranial Magnetic Stimulation, Electroencephalography and clinical 
Neurophysiology, 108(1):1–16.  

Wenger, MA., Engel, BT., Clemens, TL. & Cullen, TD. (1961). Stomach Motility in Man as 
Recorder by the Magnetometer Method, Gastroenterology, 41:479–85. 

Wenger, MA., Henderson, EB. & Dinnin, JS. (1957). Magnetometer method for recording 
gastric motility, Science, 125:192–195. 

Wiltschko, W., Ford, H., Munro, U., Winklhofer, M. & Wiltschko, R. (2007). Magnetite-based 
magnetoreception: the effect of repeated pulsing on the orientation of migratory 
birds, J Comp Physiol A Neuroethol Sens Neural Behav Physiol, 193(5):515–22. 

Woodbury, FM. (2010). Efecto de la microcorriente sobre síntomas de ansiedad, depresión, 
insomnio y dolor. Revista Galenus, 5. 

Zak, PJ. & Fakhar, A. (2006). Neuroactive hormones and interpersonal trust: international 
evidence. Econ Hum Biol. 4(3):412–429. 

Zelaya, RM., Saracco-Álvarez, RA. & González J. (2010). The transcraneal magnetic 
stimulation for the negative symptoms in schizofrenia: a review, Salud Ment, 
33(2):169-178. 

Zyss, T. (2008). Magnetotherapy, Neuro Endocrinol Lett, 29(1):161–201. 

www.intechopen.com



Applied Biological Engineering - Principles and Practice

Edited by Dr. Ganesh R. Naik

ISBN 978-953-51-0412-4

Hard cover, 662 pages

Publisher InTech

Published online 23, March, 2012

Published in print edition March, 2012

InTech Europe

University Campus STeP Ri 

Slavka Krautzeka 83/A 

51000 Rijeka, Croatia 

Phone: +385 (51) 770 447 

Fax: +385 (51) 686 166

www.intechopen.com

InTech China

Unit 405, Office Block, Hotel Equatorial Shanghai 

No.65, Yan An Road (West), Shanghai, 200040, China 

Phone: +86-21-62489820 

Fax: +86-21-62489821

Biological engineering is a field of engineering in which the emphasis is on life and life-sustaining systems.

Biological engineering is an emerging discipline that encompasses engineering theory and practice connected

to and derived from the science of biology. The most important trend in biological engineering is the dynamic

range of scales at which biotechnology is now able to integrate with biological processes. An explosion in

micro/nanoscale technology is allowing the manufacture of nanoparticles for drug delivery into cells,

miniaturized implantable microsensors for medical diagnostics, and micro-engineered robots for on-board

tissue repairs. This book aims to provide an updated overview of the recent developments in biological

engineering from diverse aspects and various applications in clinical and experimental research.

How to reference

In order to correctly reference this scholarly work, feel free to copy and paste the following:

José María De la Roca Chiapas (2012). Psychomagnetobiology, Applied Biological Engineering - Principles

and Practice, Dr. Ganesh R. Naik (Ed.), ISBN: 978-953-51-0412-4, InTech, Available from:

http://www.intechopen.com/books/applied-biological-engineering-principles-and-

practice/psychomagnetobiology



© 2012 The Author(s). Licensee IntechOpen. This is an open access article

distributed under the terms of the Creative Commons Attribution 3.0

License, which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.


