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ABSTRACT

In view of the documentation for microwave technology to induce internal voice in 

humans, the correlation between microwave bioeffects and schizophrenia is reviewed.  

These correlations are extensive and include cognitive deficit, electrophysiologic activity, 

startle decrease, neurotransmitter changes, hormone alterations, immune alterations, 

mitochondria deficits, deleterious histologic change in disease reduced brain areas, 

activation of hallucination involved brain areas, and ocular disease.  Schizophrenia 

correlates with microwave bioeffests such that congruence indicates microwave 

involvement with this disorder.  The development of methods to exclude microwave means 

in psychosis is imperative, and research is proposed.

INTRODUCTION

Microwave induced sound1and internal voice technology has long been discovered,  

developed,2, 3 detailed in patents,  , 4 with weapons applications described.  , 5, 6  That such 

technology can be applied remotely and coupled to target tracking technology7 has 

implications for patients who, by virtue of internal voice complaint and other symptoms are

diagnosed with schizophrenia.8  A frequent patient understanding of the origin of these 

voices is by remote transmission, though the very concept is considered delusional,9 and 
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often the diagnosis is psychosis of varying severity depending on functional ability,10 

without any investigation of the described internal voice capabilities.

Microwave voice transmission substantiation suggests examination of microwave 

bioeffect correlation with schizophrenia, which has the most hallucination prevalence.  This

examination reveals correlations that are listed in Table I.  These correlations are so 

numerous and extensive that a high level of congruence between microwave bioeffects and 

schizophrenia is apparent.  The effects discussed are within the microwave hearing 

spectrum, (100-10,000 MHz or 0.1-10 GHz) and intensity is in terms of the existing US 

standards,11 as in parenthesis.  Microwave exposure duration terms are defined below.b

Cognitive Deficit

Schizophrenia cognitive deficit is particularly in memory.12, 13  Schizophrenic 

prefrontal cortex dysfunction is considered important, with this region’s ‘working memory’ 

role as central, to many schizophrenic symptoms.14  Rat “working memory” performance in

a radial arm maze is deficient on microwave exposure (60% of US pop. std.) 15, 16  Rat water

maze performance is deficient in ‘spatial memory’ with acute pulsed microwave exposure 

(1.2 X US pop. std.)17  Prolonged rat microwave continuous wave exposures exhibit shuttle 

box and intermittent response training deficits (30% of US pop. std. to 1.2 X US occup. 

std.),18, 19, 20, 21 with more pronounced decrements on extended exposure.22  Other studies 

found rat food pellet reinforcement deficits on continuous wave or pulsed microwave 

exposures (½ to 1.6 X US occup. std.)23, 24, 25  Multiple human case report of memory 

difficulty, with other neurasthenic complaints exists on excess microwave exposure.26  

b Brief = 30 minutes or less; Acute = 60 minutes to 30 minutes; Prolonged or Extended = days, Chronic = 
month or more.
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Accidental and/or occupational 1-10 GHz excess radar exposure exhibits frontal lobe 

neuropsychiatric symptoms.27 

Electrophysiology

    An electrophysiologic indicator of ‘working memory’, contingent negative variation

(CNV)28 is decreased in several mental illnesses with the greatest decreases in 

schizophrenia.29, 30, 31  Cell phone radiation also decreases human CNV.32, 33  The test 

involves a warning stimulus and an imperative stimulus with the intervening evoked 

waveform representative of sensory and motor adjustment prior to expected action.

 Electrophysiologic auditory event related P300 and antecedents are reduced in 

schizophrenia,34, 35 with increased latency.36   Magnetoencephalographic (MEG) auditory 

event responses during hallucination are also decreased,37 resembling responses to 

interfering sound.38  Like hallucination or outside sound, pulsed microwaves decrease 

auditory electrophysiologic evoked potential amplitudes with a tendency towards increased 

latency in rats and rabbits (less than US occup. std.)39  Hearing effect pulsed microwaves 

evoke brain responses similar to auditory stimuli.40, 41, 42  Human hearing threshold increases 

for auditory tones on radiofrequency exposure.43   Schizophrenia auditory P300 reduction is 

related to deleterious signs and poor prognosis.44

Soviet and American microwave exposure of humans report EEG increases in delta 

or “slow” waves, abnormal to alertness in quantity.  Acute human exposure to continuous 

waves at the low microwave hearing spectrum end and pulsed frequencies at the high 

spectrum end, exhibit increased electroencephalogram (EEG) delta waves (less than US 

pop. std.)45  Soviet and East European microwave occupational exposure review observes 

increased EEG delta waves.46  Cell phones also increase human delta waves.47     
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Rabbit and rat microwave irradiation yield delta waves as well.  Daily 3 hour rabbit 

exposures produces delta wave increases at 1 month to pulsed microwaves and at 2 months 

to continuous wave exposure (1/2 US occup. std.)48  Daily 7 hour microwaves produces 

delta waves after 10-15 days in rabbits at 1/3rd the US population exposure standard, but 

took 1 month for delta wave increase at 1/30th this standard.49  Rat microwave irradiation 

induces delta waves in the left hemisphere by continuous wave, but in the right hemisphere 

when modulated.50  Delta waves are also produced by extra low frequency radiation in 

rabbits51 or magnetic fields in humans.52   

Microwave delta wave increases correspond to delta wave increases widely noted in

untreated,53, 54, 55, 56, 57, 58, 59, 60, 61 and medicated62, 63, 64, 65, 66, 67, 68, 69  schizophrenia EEGs.70  Delta 

waves particularly correspond to psychotic episodes, 71, 72 and occur immediately prior to 

auditory hallucination.73  

 Electromagnetic field EEG entrainment occurs especially within physiologic brain 

frequencies (1-40 Hz.), either with a so modulated carrier wave or at these extra low 

frequencies.  Microwave EEG entrainment (or change to exposure frequency) is 

demonstrated in cats,74 and rats.75  Lower frequency radiation or magnetic EEG entrainment

is observed in rabbits,76 monkeys,77 and humans.78  In addition to the capacity of 

entrainment to produce delta waves, the effect forms a basis for schizophrenic thought 

interference complaints, and is of non-lethal weapon concern.79

Startle Response 

Some schizophrenics are hypo- or non-responders to orienting responses80 and 

normally evoked electrodermal activity.81  Microwave occupational exposure inhibits 

galvanic skin response.82  Some schizophrenics have little or no startle response.83  
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Microwave exposed rats exhibit decreased startle under both continuous wave84 and 

pulsed85, 86 conditions (1.2 X US occup. std.)   Pre-natal rat exposure decreases startle in 

females (1.2 X US occup. std.)87  Rats also fight less on microwave exposure (23 % of US 

pop. std.),88 and avoid hearing effect pulsed microwaves.89

Neurotransmitters

Both schizophrenia and microwave exposure involve brain dopamine alterations.  

Many have long attributed positive schizophrenic symptoms to dopamine increases based 

on differential drug effects.90  However, negative symptom schizophrenic findings from 

dopamine metabolite, dopamine receptor, and drug studies indicate decreased dopamine.91  

Based on behavioral changes, drug study results, and enzyme alterations, microwave 

exposure also indicates decreased dopamine.92  

Other neurotransmitter alterations correspond in both microwave bioeffect and 

schizophrenia.  Brain postmortem tissue analysis, cerebrospinal fluid, and drug studies find 

decreased schizophrenic serotonin.93  Although rat serotonin metabolite ratios indicate 

increased serotonin turnover rates on acute microwave exposure (3.1 X US pop. std.),94 

brain serotonin decrease occurs on prolonged exposure (near US occup. std.) (45, Hermann)

Rat microwave exposure from birth to 15 days decreased serotonin in adults (near ½ US 

occup. std.)95  Cortical synaptosome γ-aminobutyric acid (GABA) uptake and release is 

reported decreased in schizophrenics, who have decreased GABA neurons,96 and synthetic 

enzymes.     GABA receptor binding (by 3H-muscimol) decreases in rat neocortex on 

microwave irradiation (2.6 X US occup. std.)97  Cholinergic system disruption impairs 

memory and attention; prominent schizophrenia features, however though acetylcholine 

alterations are indicated, evidence for either an overall increase or decrease is 

5



inconclusive.98  Similarly indeterminate is the microwave net effect on acetylcholine.  

Microwaves inactivate acetylcholine esterase activity99 (which may increase cholinergic 

activity, though disputed as to the enzyme’s Km), (45, Hermann)  and abolish scopolamine 

anticholinergic effects.100  However, acute rat microwave exposure decreases sodium 

dependent choline uptake, the rate limiting step in acetylcholine synthesis, especially in 

frontal cortex followed by the striatum on either pulsed or continuous wave, but only 

pulsation decreased hippocampal choline uptake (60 % of US pop. std.)101, 102 (18, Lai, 89)

The hippocampus and striatum are limbic structures-- a brain system prominent in 

schizophrenia pathogenesis.  This system is also involved in microwave bioeffects.103, 104  

Microwave exposure amplification of hippocampus theta rhythm is observed (30 % of US 

pop. std.),105 with histologic and anatomic alteration reported.106, 107 

Hormones

Corticotrophin is indicated to mediate microwave stress,108, 109 and microwaves 

influence adrenal steroids.  Satellite station operator microwave exposures produce a stress 

reaction of urinary increases in 11-oxycorticosteroids and stress hormone diurnal pattern 

shift (1/10th of US pop. std.)110  Rat microwave exposure yields adrenal activation resulting 

in adrenal medulla epinephrine and corticosteroid depletion (1.8 X US occup. std.)111  

Female rat microwave exposure increased corticosterone and ACTH, with decreased 

estradiol independent of pregnancy.112, 113, 114  Schizophrenic patients have increased cortisol 

with less dexamethasone cortisol suppression than controls,115, 116 and corticosterone 

increase is reported.117  Schizophrenics have such hypothalamic-pituitary-adrenal axis over 

activity with ACTH increase as to feature the metabolic syndrome.118  Patient cortisol lacks 

sleep inhibition, and correlates with paranoia and hallucination.
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Some negative syndrome schizophrenics have decreased melatonin.119  Electro-

magnetic fields diminish melatonin in animals.120 (95, Frey, 94)  Human melatonin decrease

is both at lower frequencies,121, 122, 123, 124 and on cell phone use.125  The pineal gland 

synthesizes melatonin from serotonin,126 also decreased as above.  Abnormal EEG and 

decreased melatonin are associated with pineal calcification,127 which has lower incidence 

in undeveloped societies128 who also show better schizophrenic prognosis.129 

Mitochondria Changes

Mitochondria are altered in both schizophrenia and microwave exposure.  

Mitochondria deformation, size reduction, and decrease in number from 20-33% in 

schizophrenia brain are observed.130  Cytochrome c oxidase, of the mitochondria oxidative 

phosphorylation system, is reduced from 30-63% in the schizophrenic brain.131  

Schizophrenic mitochondria gene expression is decreased in five pathways.132  Acute 

microwave exposure evidences mitochondria matrix density decrease, and cristae degen-

eration in vitro (1.2 X US occup. std.)133  Adenosine triphosphate (ATP) and creatine 

phosphate (CP) levels depend on oxidative phosphorylation, which requires electron 

transport components of mitochondria cristae.  Very brief (5 min) whole body microwave 

exposure significantly decreased rat brain ATP and CP levels (2.5 X occup. std.)134, 135 

Lipid Phosphorylation

Schizophrenic brain magnetic resonance spectroscopy shows decreased 

phosphomonoesters, and increased phosphodiesters.    This represents reduced lipid 

membrane building blocks, and increased lipid degradation products.  Microwave exposed 

rabbits decrease P32 incorporation into brain lipids (1.8 X US pop. std.)136 
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Blood Brain Barrier Permeability

Molecular and cellular evidence suggests blood-brain barrier (BBB) impairment in 

18-29% of Schizophrenics.137  Non-thermal microwave alteration of the BBB permeability 

is consistently observed,138, 139, 140, 141 and is attributed to pinocytosis.142, 143   The alteration is 

proposed induced by heat shock protein phosphorylation,144 and heat shock protein 

antibodies are among the evidence for schizophrenia BBB impairment.  Studies not 

showing the effect have utilized short exposures, thermal microwave levels, and are 

criticized for procedure or publication behavior145  Thermal microwave BBB studies are 

complicated by decreased BBB permeability at about 40o brain temperature,146 but at 2o 

higher permeability greatly increases.147, 148

Immune Alterations

A schizophrenia autoimmune etiology is indicated by several immune alterations, 

including abnormally high autoantibodies against brain and somatic antigens,149, 150   Higher 

autoimmune disease prevalence in these patients and their relatives is reported.151, 152   

Foreign abstracts indicate microwaves cause autoimmune stimulation.153, 154, 155

 Increases of the cytokine interleukin-6 (IL-6) are a feature of autoimmune disease. 

(155, Ganguli) Ten reports of an increase in IL-6 in schizophrenia are versus six reporting a
normal level, while four reports of an increase of IL-1β in the disease are versus six 
reporting a normal level.156  Electromagnetic field exposure of human monocytes, the most 
important producer these cytokines, dramatically increased production of IL-6 and IL-1β.157 
These fields were lower in frequency than microwave.  

High tumor necrosis factor (TNF) levels are reported in schizophrenia. (154, 

Gaughran)  Very low intensity microwave whole body exposure increases TNF production 

in peritoneal macrophages and spleen T cells (2 X 10-4 of US pop. std.)158, 159  Microwave 

exposure TNF increase has several other reports.160, 161, 162  
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The balance of evidence shows B lymphocyte increase in schizophrenia (5 reports 

of increase versus 3 of normal levels.) (142, Rothermundt)  Whole body microwave 

exposure increases the proportion of mouse spleen B lymphocytes.163, 164  This increase is not

caused by proliferation, but from stimulation of already existing precursor B cell 

maturation,165 and is under genetic control,166, 167 with apparent humoral mediation.168  

Microwaves also induce human lymphocyte lymphoblastoid transformation in vitro.169

Anatomy and Histology 

Schizophrenia reduction of medial temporal lobe structures, the hippocampal-

amygdala complex, is observed in 74 % of magnetic resonance imaging studies, with left 

lateralized findings.170, 171 (37, Kasai) Microwaves affect both the hippocampus and the 

cortex.  Chinese hamster 15 day microwave exposure produces pyknotic neurons in the 

hippocampus, hypothalamus, and unspecified cortex areas (1.8 X US occup. std.) (110, 

McKee)  Rat pre- thru post-natal ultra-wideband microwave exposure increased 

hippocampus lateral length. (111, Cobb)  Such enlargement may indicate edema, reflecting 

pathology resulting in eventual size reduction.  These rat pups stress vocalized more, and 

later mated less. 

The thalamus is volume decreased in 42 % of schizophrenia studies, (175, Shenton) 

with lower neuron number in the anterioventral nucleus observed.    Light and electron 

microscopy of hamster 22 day microwave exposure reveals cytoplasm vacuolization and 

chromatolysis with a pale frothy cytoplasm in ventral thalamic neurons, and little rough 

endoplasmic reticulum, with very few polyribosomes (3 X occup. std.)172  Dendrites had 

vacuoles, myelin figures, and few microtubules.  
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Schizophrenia cerebellum changes are evident in numerous studies of neurological 

signs, postmortem specimens,   and in 31 % of neuroimaging studies. (175, Shenton) 

Atrophy is the main anatomic observation, but several studies show Purkinje cell loss.     

Rat and quail pre-natal prolonged microwave exposure produces Purkinje cell loss and 

histologic change respectively (1.2 X US occup. std. & 3.1 X US pop. std.)173, 174   Rat post-

natal microwave exposure also produces Purkinje cell decrease and cellular changes (1.2 X 

US occup. std.)175 (?181, Albert)  Pulsed microwave rat balancing ability deficit suggests 

cerebellum motor influence (23 % of US pop. std.) (91, Frey, 77)

Prefrontal and parietal lobe volume reduction is reported by 60 % of studies for 

each area. (175, Shenton)  Several microwave reports are of unspecified brain area change. 

Prolonged microwave rat exposure produces neuronal cytoplasm vacuolation, swelling, and

beading of axons, with dendrite spine decrease (less than US occup. std.)    Extended 

microwave exposure produces myelin degeneration in rat brain, (184, Lai) and in guinea 

pig or rabbit cortex (1.75 & 2.5 X US pop. std.)176 

A neurodevelopment schizophrenia hypothesis is favored, since autopsied brain has 

no inflammation or scarring.  Yet, brain atrophy by apoptosis lacks gross change.  

Microwaves in vitro produce apoptosis in the Fas pathway (3.1 X US pop. std.)177

Metabolic Activation

Glucose uptake and blood flow in the hallucinating brain show temporal lobe 

activation over baseline or control in 85 % of studies.178  The temporal lobe superior gyrus 

is activated in some 40 % of studies, but middle gyrus or medial temporal regions of 

hippocampus or amygdala are often activated, with thalamus activation in some studies. 

(187, Weiss) Acute hearing effect pulsed microwave exposure increased rat brain glucose 
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metabolism by [14C] 2-deoxy-D-glucose with particular prominence in the lateral 

geniculate, medial geniculate, the ventral medial thalamus, and in limbic structures of the 

mammillary bodies, and amygdala (30% of & 1.2 X US occup. std.)     Only more 

prominent uptake by non-auditory structures was noted, with both geniculate bodies being 

part of the thalamus, while the mammillary bodies have a terminal hippocampal tract, and 

are too small for imaging. 179   Rat blood flow increases significantly in the temporal cortex,

lateral and medial geniculate bodies with acute microwave exposure pulsed for the hearing 

effect (1.6 X US occup. std.)180  Therefore microwave studies particularly correspond in 

temporal, thalamus, and amygdala regions to those of hallucination. 

Brief human cell phone181 and rat microwave exposure also increase brain blood 

flow (1.2 X US occup. std.),182 but longer exposure of pregnant rats exhibited decreased 

uteroplacental circulation (1.2 X US pop. std.) (117, Nakamura) (118, Yoshida) Acute 

psychosis studies have shown increased global brain blood flow,183, 184 with psychosis and 

delusion correlation, yet the chronic patients most studied show hypoperfusion.  Microwave

exposures inducing thermal effects initially increases, but eventually decreases brain blood 

flow, though associated with cellular injury.185  Specific cerebral blood flow regions are 

increased while hallucinating, but sensory stimuli and endogenous verbal imagery activates 

brain regions of hallucinators less than non-hallucinators.186, 187 (187, Weiss)

Brain activation changes are widely noted in schizophrenia, particularly in the 

frontal lobes.188  At rest, schizophrenics exhibit lower glucose utilization in the frontal lobes

relative to either occipital or whole brain.189  The schizophrenia prefrontal blood flow is 

particularly deficient while performing tasks specific to this region. (197, Taylor) 

Schizophrenia brain perfusion during tasks includes globally increased blood flow, or less 

dominant hemisphere activity and more non-dominant increases than controls.  Micro-wave
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deficits in frontal choline uptake, maze performance, contingent negative variation, and 

frontal neuropsychiatric symptoms above are consistent with a prefrontal deficit. 

Defects in brain area volume, mitochondria, and neurotransmitters provide basis for 

decreased activity in schizophrenia.  Corresponding defects with microwaves and the shift 

of brain activity to other brain areas could have mechanism in technologic assault.  

Although perceptual processing is normally lateralized to the left hemisphere, pitch 

discrimination, non-verbal, and degenerate sounds activate the right hemisphere in 

health.190  Microwave activation may be akin to non-verbal or degenerate sound.

A microwave mechanism for EEG delta wave increase has been proposed by corpus

callosum tract fatigue, making unavailable this interhemispheric connection, with inherent 

corticospinal and spinocortical tract delta rhythm predominant.145  Schizophrenia corpus 

callosum dysfunction191 and decreased brain area activity may enlist abnormal brain area 

activation.  One model of gamma wave distribution relates delta wave amplitude and 

cortical metabolic rate in normal development to transient neuronal organizational state.192  

A re-organizational state may apply in technologic assault.

Positive Symptoms

Although microwave bioeffects are consistent with negative schizophrenic 

symptoms,c internal voice transmission effects provide basis for most prominent positive 

schizophrenic symptoms.d  Presently, casual discussion of this presentation is considered 

delusional by psychiatric prejudice, without detailing extensive references.  Because 

internal voice is similar to thought, and may be directive, these technologies are capable of 

c Alogia, affective blunting, anhedonia/asociality, avolution//apathy, and attention impairment.
d Hallucination, delusions, positive thought disorder (e.g. derailment, tangentially, incoherence, etc) bizarre 
behavior, and inappropriate affect.
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altering thought itself and ongoing behavior.  Presently, positive symptoms of attention 

deficit and thought disorder are explained by hallucination.  Exacerbating both these 

symptoms would be microwave impaired working memory, and EEG entrainment 

capability.  Microwave manipulation, then could account for the major positive schizo-

phrenic symptoms of hallucination, delusion, attention deficit, and thought disorder.  

Belief of technologic assault is most consistent with the paranoid schizophrenia 

subtype.  More studies of this diagnosis show less genetic association, a later onset,   and an

increase of this form within the past century is reported.193, 194  Schizophrenia is apparently 

preponderantly sporadic,195, 196 with EEG abnormalities reported as more frequent, in this 

form.197  Although first admission studies have indicated a decline in schizophrenia, 

changing demographic and diagnostic patterns question true incidence change,198 with 

diagnoses of borderline states,199 and paranoid psychosis200 matching some declines, while a

recent review shows a schizophrenia incidence increase.201

Ocular Disease

Microwave exposures are known to produce eye disease.  Subcapsular cataracts are 

particularly produced by microwaves.202, 203  Anterior subcapsular cataracts were 

significantly more prevalent in schizophrenics than a visually impaired population, without 

medication association, except that phenothiazines actually had less cataract prevalence.204  

As expected for a group of little occupational exposure, schizophrenics have less cataract 

incidence, of all types, than the general population,205 but schizophrenia cataracts have been

associated with high doses of chlorpromazine (a phenothiazine.)206  Microwave exposures 

have occupationally been associated with retinopathy,207 (30, Hanson) and experimentally 

produce retinal damage.208  Schizophrenia retinopathy is associated with thioridazine, 209 and
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generally with phenothiazines.210 (217, Bond)  All the schizophrenia ocular disease 

associated drugs are older, generically available, and may have public medical assistance or

patient profile prescriptive preferences.  Phenothiazines were so broadly utilized that direct 

association with schizophrenia cannot be excluded.

Standards and Environmental Considerations

East European and Russian occupational microwave standards of 10 μW/cm2 are 

based on a neurasthenia syndrome.211   Reported symptoms are headache, dizziness, 

increased irritability, loss of appetite, sleepiness, increased fatigability, sweating, 

difficulties in concentration or memory, depression, emotional instability, 

dermatographism, thyroid enlargement, and tremor of the extended fingers. (49, Silverman) 

The American study of increased human EEG delta waves noted short-term memory 

impairment, concentration inhibition, irratibility, apprehension, frontal headache, and such 

sluggishness as to interfere with work the next day. (48, Bise) This syndrome is consistent 

with many schizophrenia symptoms.  

The Russian standard has contrasted with a 1000 times greater US standard of 10 

mW/cm2, which was too weakly written to sustain lawsuit. (222, Steneck) The original US 

standard was set at one-tenth the level known to increase body temperature.  The main 

microwave research sponsor, the Defense Department has vigorously defended this thermal

rationale with suppression of non-thermodynamic effect investigations.212  Standard setting 

for optimal equipment performance on national security grounds is suggested.213   Present 

US standards (ANSI/IEEE C95.1) lowered the occupational standards within certain 

frequencies, and finally set population standards, though at ~100 times the Russian. (14, 
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Ghandi)  There are many reported effects at, or near these standards, which are certainly not

so strict as to exclude all effects, however detrimental. 

A 1975 Environmental Protection Agency survey indicated that less than 1% of the 

population was routinely exposed to more than 1 μW/cm2, and that high exposure areas 

(building tops with radiofrequency transmitter clusters) could run as high as 100-200 

μW/cm2. (222, Stencek)  Cell phones can reach 200 mW power output.214  Although few 

microwave correlates of schizophrenia are at, or below these levels, neither well studied is 

chronic exposure, with considerable exposurechange since 1975.  

Unknown is an environmental microwave relationship to schizophrenia, except for 

those correlations here reviewed.  Even though a manufactured system may meet the 

standards, sources are proliferating, and standards may be exceeded in many situations, 

particularly with increasing cell phone use.  Potentially toxic effects are in cell phone 

reports, and base station proximity increases risk, with recognized over exposure by heat-

sealing appliances. (222, Steneck) Dermatologic electromagnetic hypersensitivity 

syndromes are reported by patients, as well as a type resembling neurasthenia recognized 

by the Russians.215  Though such syndromes are unconfirmed, yeast cell effects are some 

seven orders of magnitude below the Russian standard.216  Microwaves are a proposed 

mechanism for a reported sunspot activity association with schizophrenia.217  

A schizophrenia neurodevelopment hypothesis is now favored, but there is evidence

for a neurodegenerative process in a sub-population.218, 219   Neurodegenerative diseases 

such as amyotrophic lateral sclerosis (ALS), Alzheimer’s, and Parkinsonism are linked to 

electromagnetic field exposure.220  For ALS, data indicating increased risk is relatively 

strong, while for Alzheimer’s the data is weaker than for ALS, and Parkinsonism is only 

linked with little evaluative data.  
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SUMMARY AND CONCLUSION

Microwave technology is capable of internal voice transmission.  Microwave 

internal voice weapons are considered221 (7, DIA) (3, Oskar) and a weapon has been 

referenced, (9, Army) with the basic technology described. (2, Justensen)  (5, Burnkan) 

Continuous symptoms present in psychosis can be maintained by available tracking 

technology.  Since similar means are a frequent patient complaint, it is compulsory that 

methods be developed to rule out involvement of these technologies in delusional disorder 

and psychosis.  It is unethical to further ignore the evidence and disrespect these patients.  

Microwave bioeffects have a high level of congruence with major lines of 

schizophrenia investigation.  In both schizophrenia and microwave exposure, there is 

cognitive deficit, and a number of electrophysiologic signs including decreased contingent 

negative variation, decreased auditory event related response, and increased EEG delta 

waves.  Startle response and galvanic skin response is found decreased in both conditions.  

In the neurotransmitter levels of both conditions, serotonin is found decreased, with 

dopamine and GABA indicated as decreased.  The limbic system is afflicted in both 

situations.  Hormone changes of melatonin decrease, and adrenal activation are common to 

both conditions.  Immune function, mitochondria, and the blood-brain barrier are reported 

similarly altered in both situations.  Microwaves induce deleterious histology in several 

brain structures observed reduced in schizophrenia.  Microwave exposure activates brain 

structures corresponding to those noted on hallucination.  Subcapsular cataracts have been 

associated with both conditions.  Retinopathy is associated with both widely prescribed 

anti-psychotic medication, and microwave exposure.  Microwave voice transmission, and 
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EEG entrainment provide basis for positive symptoms.  The almost comprehensive 

congruence between microwave bioeffects and schizophrenia may not apply to all patients, 

but is most consistent with the negative symptom group.  

The congruence of microwave bioeffects with schizophrenia symptoms does not 

have to involve voice transmittal in a technologic etiology.  Potentially toxic effects to 

functioning exist near, and at exposure standards.  Hypersensitivity syndromes are reported 

at lower frequencies than microwave, although any syndrome has been unconfirmed.  

Neurodegenerative diseases are also associated with lower frequency exposure, particularly 

ALS and Alzheimer’s.  The potential for voice transmittal to mimic positive schizophrenia 

symptoms, and the congruence of other symptoms with microwave bioeffects indicates that

a technologic etiology may involve more than a few patients.

The medical community has been remiss in refusing investigation of such an 

etiology.  Psychiatrists have actively ignored longstanding patient complaints of being 

affected as basically herein referenced.  Microwave bioeffects, including sound and voice 

perception have long been described.  The evidence for a technologic etiology regarding 

microwaves practically comprehensively correlates with schizophrenic symptoms to such 

congruence that a mathematic congruent state cannot be excluded.  This hypothesis is more 

defined than any other means of pathogenesis, and should mandate investigation to develop

methods for ruling out such an etiology.  Though direct proof is lacking as to specific cases,

investigation must begin.   Of course the hypothesis may not involve all cases, for 

multifactor etiologies are common to medicine, and reference is often made to “the 

schizophrenias.”  

Patients subject to internal voice assault would have hallucination, and likely 

paranoia with belief that voices are transmitted to them.  It would be most probable among 
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sporadic cases with non-adolescent onset, having some or all of the correlations here noted. 

Clinical investigation would include radiofrequency measurement.  Attention should be 

given to likely cranial directional localization within the specified Brunkan patent hearing 

spectrum.  Establishing radiation characteristics with the Brunkan patent burst and pulse 

pattern or multiple frequencies as in the Stocklin patent would also be highly pertinent, but 

less important.

Investigation of responses within and outside of rooms shielded from 

electromagnetic radiation is relevant.  Practical considerations are that shielded facilities 

already exist for MRI and magnetoencephalgraphy.  Observations of hallucination, event 

related auditory response, contingent negative variation, or EEG delta wave index in 

selected patients would likely be parameters more immediately responsive to microwave 

cessation.  Although existing facilities may be adequately shielded,222 the shielding must be 

radar effective, with serious determination of adequacy.    

Subcapsular cataract and retinopathy epidemiologic study in schizophrenia would 

also have relevance.  The specific cataract type is known to be microwave induced, and is 

reported without medication association.  Patient signs relating to other microwave 

bioeffects would have bearing on any coincidence of these symptoms, which was 

indeterminate to this review, and is pertinent to a technologic etiology.

Acknowledgements: Thanks are given to God for inspiration, and to Dr. Paul Canner for 
suggestions.

Patents are printable free from the U. S. Patent Office website.

REFERENCES

18



1 Frey AH, “Human Auditory System response to modulated electromagnetic energy” J Applied Physiol 17(4): 689-92, 
1962.  http://www.raven1.net/frey.htm  
  Justesen DR. “Microwaves and Behavior” Am Psychologist 392(Mar): 391-401, 1975.  Excerpted reference at 
http://www.raven1.net/v2succes.htm  
2 Oskar KJ.  “Effects of low power microwaves on the local cerebral blood flow of conscious rats” Army Mobility 
Equipment Command Report, NASA Technical Report. # AD-A090426, 1980. Abstract at 
http://www.raven1.net/v2s-nasa.htm   
3 Kohn B. “Communicating Via the Microwave Auditory Effect” Defense Department Awarded SBIR Contract # 
F41624-95-C9007, 1993. at http://es.epa.gov/ncer_abstracts/sbir/other/monana/kohn.html & 
http://www.raven1.net/v2s-kohn.htm 
  Brunkan WB. Patent #4877027 “Hearing system” USPTO granted 10/31/89.   
4 Stocklin PL. Patent #4858612 “Hearing device” USPTO granted 8/22/89.
 “Surveillance Technology, 1976: policy and implications, an analysis and compendium of materials: a staff report of the
Subcommittee on Constitutional Rights of the Committee of the Judiciary.  United States Senate, Ninety-fourth 
Congress, second session p 1280, US GOV DOC Y 4.J 882:SU 7/6/976.
5 Castelli CJ. “Questions Linger about Health Effects of DOD’s ‘Non-Lethal Ray’ Inside the Navy 14(12): 1-6, 2001.  
http://globalsecurity.org/org/news/2001/e20010327questions.htm     
http://www.pjproject.org/usaf.html 
6 Center for Army Lessons Learned Thesaurus at http://call.army.mil/products//thesaur/00016275.htm 
7 McMurtrey J.  Technologies of  ‘Hallucination’ and  Behavioral Influence”  Companion paper.
8 Flaum M and Schultz SK. “The Core Symptoms of Schizophrenia” Ann Med 28(6): 525-31, 1996.
9 Isselbacher KJ, Adams RD, Brunwald E, Petersdorf RG (eds.) and Wilson JD. Harrison’s Principles of Internal 
Medicine Ninth Ed., McGraw-Hill, New York, p. 150, 1980.
10 American Psychiatric Association DSM-IV Task Force. Diagnostic and Statistical Manual of Mental Disorders Fourth
Edition (DSM-IV-TR  TM  )   American Psychiatric Association, p 297-343, 2000. 
11 Gandhi OP. “Electromagnetic Fields: Human Safety Issues” Ann Rev Biomed Eng 4: 211-34, 2002.
12 Heinrichs RW and Zakzanis KK. “Neurocognitive Deficit in Schizophrenia: A Quantitative Review of Evidence” 
Neuropsych 12(3): 426-45, 1998.
13 Stip E. “Memory Impairment in Schizophrenia: Perspectives form Psychopathology and Pharmacotherapy” Can J 
Psychiatry 41(8 Suppl. 2): S27-S34, 1996.
14 Goldman-Rakic PS. “Working Memory Dysfunction in Schizophrenia” J Neuropsychatr 6(4): 348-55, 1994.
15 Lai H, Carino MA, Horita A, and Guy AW. “Low-Level Microwave Irradiation and Central Cholinergic Activity: A 
Dose Response Study” Bioelectromagnetics 10: 203-8, 1989.
16 Lai H, Horita A, and Guy AW. “Microwave Irradiation Affects Radial-Arm Maze Performance in the Rat” 
Bioelectromagnetics 15: 95-104, 1994.
17 Wang B and Lai H. “Acute Exopsure to Pulsed 2450-MHz Microwaves Affects Water-Maze Performance of Rats” 
Bioelectromagnetics 21: 52-6, 2000.
18 D’Andrea JA, DeWitt JR, Gandhi OP, Stensaas S, Lords JL, and Nielson HC. “Behavioral and Physiological Effects 
of Chronic 2,450 MHz Microwave Irradiation of the Rat at 0.5 mW/cm2” Bioelectromagnetics 7: 45-56, 1986.
19 D’Andrea JA, DeWitt JR, Emmerson RY, Bailey C, Stensaas S, and Gandhi OP. “Intermittent Exposure of Rats to 
2450 MHz Microwaves at 2.5 mW/cm2: Behavioral and Physiological Effects” Bioelectromagnetics 7: 315-28, 1986.
20 McRee DI, Elder JA, Gage MI, Reiter LW, Rosenstein LS, Shore ML, Galloway WD, Adey WR, and Guy AW. 
“Effects of Nonioniziong Radiation on the Central Nervous System, Behavior, and Blood:  A Progress Report” Environ 
Health Perspect 30: 123-31, 1979.
21 Thomas JR, Finch ED, Fulk DW, and Burch LS. “Effects of Low-Level Microwave Radiation on Behavioral 
Baselines” Ann N Y Acad Sci 247: 425-32, 1975.
22 Gage MI. “Behavior in Rats After Exposures to Various Power Densities of 2450 MHz Microwaves” 
Neurobehavioral Toxicol 1: 137-43, 1979.
23 Thomas JR, Schrot J, and Banvard RA. “Comparative Effects of Pulsed and Continuous-Wave 2.8-GHz Microwaves 
on Temporally Defined Behavior” Bioelectromagnetics 3: 227-35, 1982.
24 Schrot J, Thomas JR, and Banvard RA. “Modification of the Repeated Acquisition of Response Sequences in Rats by 
Low-Level Microwave Exposure” Bioelectromagnetics 1: 89-99, 1980.
25 Thomas JR, Veandle SS, and Burch LS. “ Modification of Internal Discriminative Simulus Control of Behavior by 
Low Levels of Pulsed Microwave Radiation” In: Johnson CC and Shore ML (eds.) Biological Effects of 
Electromagnetic Waves HEW Publications (FDA) 77-8010, Rockville, MD, p 201-14, 1976.
26 Isa AR. “Non-Ionizing radiation exposure causing ill-health and alopecia areata” Med J Malaysia 40(3): 235-8, 1991.

http://call.army.mil/products//thesaur/00016275.htm
http://www.pjproject.org/usaf.html
http://globalsecurity.org/org/news/2001/e20010327questions.htm
http://www.raven1.net/v2s-kohn.htm
http://es.epa.gov/ncer_abstracts/sbir/other/monana/kohn.html
http://www.raven1.net/v2s-nasa.htm
http://www.raven1.net/v2succes.htm
http://www.raven1.net/frey.htm


27 Hansson HA. “Effects on the Nervous System by Exposure to Electromagnetic Fields:  Experimental and Clinical 
Studies” In: Electromagnetic Fields and Neurobehavioral Function  Prog in Clin and Biol Res 257: 119-34, 1988.
28 Klein C, Heinks T,  Andresen B, Berg P, and Moritz S. “Impaired Modulation of the Saccadic Contingent Negative 
Variation Preceeding Antisaccades in Schizophrenia” Biol Psychiatry 47: 978-90, 2000.
29 van den Bosch. “Contingent Negative Variation and Psychopathology: Frontal-Central Distribution, and Association 
with Performance Measures” Biol Psychiatry 18(6): 615-34, 1983.
30 Abraham P, McCallum WC, and Gourlay J.  “The CNV and Its Relation to Specific Psychiatric Syndromes” In: 
McCallum WC and Knott JR (eds.) The Responsive Brain Wright, Bristol UK, p 144-49, 1976.
31 Timsit-Berthier M, Gerono A, Rousseau JC, Mantanus H, Abraham P, Verhey EHM, Lamers T, and Emonds P. “An 
International Pilot Study of CNV in Mental Illness, Second Report” In: Karrer R, Cohen J, and Tuering P (eds.) Brain 
and Information New York: New York Academy of Science, p 629-37, 1984.
32 Freude G, Ullsperger P, Eggert S, and Ruppe I. “Effects of Microwaves Emitted by Cellular Phones on Human Slow 
Brain Potentials” Bioelectromagnetics 19: 384-7, 1998.
33 Freude G, Ullsperger P, Eggert S, and Ruppe I. “Microwaves emitted by cellular telephones affect human slow brain 
potentials” Eur J Appl Physiol 81: 18-27, 2000.
34 Kasai K, Iwanami A, Yamasue H, Kuroki N, Nakagome K, and Fukuda M. “Neuroanatomy and neurophysiology in 
schizophrenia” Neurosci Res 43: 93-110, 2002.
35 O’Donnell BF, McCarley RW, Potts GF, Salisbury DF, Nestor PG, Hiryasu Y, Niznikiewicz MA, Barnard J, Shen ZJ, 
Weinstein DM, Bookstein FL, and Shenton ME. “Identification of neural circuits underlying P300 abnormalities in 
schizophrenia” Psychophysiology 36: 388-98, 1999.
36 McCarley RW, Faux SF, Shenton ME, Nestor PG, and Adams J. “Event-related potentials in schizophrenia: their 
biological and clinical correlates and a new model of schizophrenic pathophysiology” Schizophrenia Res 4: 209-31, 
1991.
37 Tiihonen J, Hari R, Naukkarinen H, Rimon R, Jousmaki V, and Kajola M. “Modified Activity of the Human Auditory 
Cortex During Auditory Hallucinations” Am J Psychiatry 149(2): 255-7, 1992.
38 Hari R and Makela JP. “Modification of neuromagnetic responses of the human auditory cortex by masking sounds” 
Exp Brain Res 71: 87-92, 1988.
39 Sagalovich BM and Melkumova GG. “[Research on the action of superhigh-frequency electromagnetic waves on 
evoked potentials of auditory centers in connection with prospects for using inadequate auditory stimulation]” Vestnick 
Otorinolaring. 4: 3-8, 1974. (An English translation is available in Popov, SL (ed.) “Effects of Non-Ionizing 
Electromagnetic Radiation” JPRS report # 64532, Arlington, VA, p. 23-30, 1975.)
40 Guy AW, Chou CK, Lin JC, and Christensen D. “Microwave-Induced Acoustic Effects in Mammalian Auditory 
Systems and Physical Materials” Ann N Y Acad Sci 247: 194-217, 1975.
41 Seaman RL and Lebovitz RM. “Thresholds of Cat Cochlear Nucleus Neurons to Microwave Pulses” 
Bioelectromagnetics 10: 147-60, 1989.
42 Hermann DM and Hossman K-A. “Neurological effects of microwave exposure related to mobile communication” J 
Neurol Sci 152: 1-14, 1997.
43 Michaelson SM. “Sensation and Perception of Microwave Energy” In: Michaelson SM, Miller MW, and Carstensen 
EL (eds.) Fundamental and Applied Aspects of Nonionizing Radiation Plenum Press, New York, p 213-29, 1975.
44 Ford JM. “Schizophrenia: the broken P300 and beyond” Psychophysiology 36: 667-82, 1999.
45 Bise W. “Low Power radio-frequency and microwave effects on human electroencephalogram and behavior”  Physiol
Chem Phys 10(5): 387-98, 1978.
46 Silverman C. “Nervous And Behavioral Effects of Microwave Radiation in Humans” J Epidemol 97: 219-24, 1973.
47 Reiser H-P, Dimpfel W, and Schober F. “The Influence of Electromagnetic Fields on Human Brain Activity” Eur J 
Med Res 1: 27-32, 1995.
48 Baranski S and Edelwejn Z. “Electroencephalographic and Morphological Investigations of the Influence of 
Microwaves on the Central Nervous System” Acta Physiol Pol 18(4): 423-36, 1967.
49 Shandala, MG, Dumanskii UD, Rudnev MI, Ershova LK, and Los IP. “Study of Nonionizing Microwave Radiation 
Effects upon the Central Nervous System and Behavior Reactions” Environ Health Perspect 30: 115-21, 1979.
50 Voroh’ev VV, Konovalov VF, Gorelkova TF, and Gal’chenko AA. “[The Electrical activity of symnmetrical areas of 
the rat cerebral cortex during the use of a low-intensity UHF field]” Fiziol Zh Im I M Sechenova 80(12): 55-61, 1994.
51 Takashima S, Onaral B, and Schwan HP.  “Effects of Modulated RF Energy on the EEG of Mammalian Brains:  
Effects of Acute and Chronic Irradiation” Rad and Environ Biophys 16: 15-27, 1979.
52 Persinger MA, Richards PM, and Koren SA. “Differential Entrainment of Electroencephalographic Acitvity by Weak 
Complex Electromagnetic Fields” Percept Motor Skills 84: 527-36, 1997.
53 Karson CN, Coppola R, Morihisa JM, and Weinberg DR. “Computed Electroencephalographic Acitvity Mapping in 
Schizophrenia: The Resting State Reconsidered” Arch Gen Psychiatry 44: 514-17, 1987.



54 Miyauchi T, Tanaka K, Hagimoto H, Miura T, Kishimoto H, and Matsushita M. “Computerized EEG in 
Schizophrenic Patients” Biol Psychiatry 28: 488-94, 1990.
55 Morihisa JM, Duffy FH, and Wyatt RJ. “Brain Electrical Activity Mapping (BEAM) in Schizophrenic Patients” Arch 
Gen Psychiatry 40: 719-28, 1983.
56 Nagase Y, Okubo Y, Marsuura M, Kojima T, and Toru M. “EEG Coherence in Unmedicaated Schizophrenic Patients: 
Topographical Study of Predominantly Never Medicated Cases” Biol Psychiatry 32: 1028-34, 1992.
57 Takizawa Y, Wada Y, Horita M, Kitazawa S, Futamata H, and Hashimoto T. “Quantitative analysis of EEG 
background activity in drug naïve schizophrenic patients” Rinsho Byori 42(7): 759-63, 1994.
58 Miyauchi T, Endo S, Kajiwara S, Ishii M, and Okajima J. “Computerized electroencephalogram in untreated 
schizophrenics: A comparison between disorganized and paranoid types” Psychiatr Clin Neurosci 50: 71-8, 1996.
59 Begic D, Hotujac L, and Jokic-Begic N. “Quantitative EEG in ‘positive’ and ‘negative’ schizophrenia”  Acta 
Psychiatr Scand 101: 307-11, 2000.
60 Gladerisi S, Mucci A, Mignone ML, Maj M, and Kemali D. “CEEG mapping in drug-free schizophrenics: 
Differences from healthy subjects and changes induced by haloperidol treatment” Schizophr Res 6: 15-24, 1992.
61 Pascaul-Marquai RD, Lehmann D, Koenig T, Kochi K, Merlo MCG, Hell D, and Koukkou M. “Low resolution brain 
electromagnetic tomography (LORETA) functional imaging in acute, neuroleptic-naive, first episode, productive 
schizophrenia” Psychiatr Res Neuroimaging Sect 90: 169-79, 1999.
62 Fenton GW, Fenwich PRC, Dollimore J, Dunn TL, and Hirsch SR.  “EEG Spectral Analysis in Schizophrenia” Brit J 
Psychiatr 136: 445-55, 1980.
63 Guenther W, Breitling D, Banquet JP, Marcie P, and Rondot P. “EEG Mapping of Left Hemisphere Dysfunction 
during Motor Performance in Schizophrenia” Biol Psychiatry 21: 249-62, 1986.
64 Guenther W, Davous P, Godet JL, Guillibert E, Breitling D, and Rondot P. “Bilateral Brain Dysfunction During Motor
Activation in Type II Schizophrenia Measured by EEG Mapping” Biol Psychiatry 23: 395-411, 1988.
65 Guenther W and Breitling D. “Predominant Sensorimotor Area Left Hemisphere Dysfunction in Schizophrenia 
Measured by Brain Electrical Activity Mapping” Biol Psychiatry 20: 515-32, 1985.
66 Sponheim SR, Clementz BA, Iacono WG, and Beiser M. “Resting EEG in first-episode and chronic schizophrenia” 
Psychophysiol 31: 37-43, 1994.
67 Locatelli M, De Angeli A, Leone F, Grassi B, and Scarone S. “Factor Analysis and Computerized EEG: Preliminary 
Data on Schizophrenic Patients” Int J Neurosci 72: 265-70, 1993.
68 Takeuchi K, Takigawa M, Fukuzako H, Hokazono Y, Hirakawa K, Fukuzako T, Ueyama K, Fujimoto T, and 
Matsumoto K. “Correlation of Third Ventriclar Enlargement and EEG Slow Wave Activity in Schizophrenic Patients” 
Psychiatr Research: Neuroimaging 55: 1-11, 1994.
69 Clementz BA, Sponheim SR, Iacono WG, and Beiser M. “Resting EEG in first-episode schizophrenia patients, 
bipolar psychosis patients, and their first-degree relatives” Psychophysiol 31: 486-94, 1994.
70 Sengoku A and Takagi S. “Electroencephalographic findings in functional psychoses: State or trait indicators?” 
Psychiatr Clin Neurosci 52(4): 375-88, 1998.
71 Stevens JR, Bigelow L, Denney D, Lipkin J, Livermore AH, Rauscher F, and Wyatt RJ.  “Telemetered EEG-EOG 
During Psychotic Behaviors of Schizophrenia” Arch Gen Psychiatry 36: 251-62, 1979.
72 Stevens JR and Livermore A. “Telemetered EEG in schizophrenia: spectral analysis during abnormal behavior 
episodes” J Neurol Neurosurg & Psychiatr 45: 385-95, 1982.
73 Whitton JL, Moldofsky H, and Lue F. “EEG Frequency Patterns Associated with Hallucinations in Schizophrenia and
“Creativity” in Normals” Biol Psychiatry 13(1): 123-33, 1978. 
74 Bawin SM, Gavalas-Medici RJ, and Adey WR. “Effects of Modulated Very High Frequencey Fields on Specific 
Brain Rhythms in Cats” Brain Res 58: 365-84, 1973.
75 Servantie B, Servantie AM, and Etienne J. “Synchronization of Cortical Neurons by Pulsed Microwave Field as 
Evidenced by Spectral Analysis of Electrocorticograms from the White Rat” Ann N Y Acad Sci 247: 82-6, 1975.
76 Bell G, Marino A, Chesson A, and Struve F. “Electrical states in the rabbit brain can be altered by light and 
electromagnetic fields” Brain Res 570: 307-15, 1992.
77 Gavalas RJ, Walter DO, Hamer J, and Adey WR. “Effect of Low-level, Low-frequency Electric Fields on EEG and 
Behavior in Macaca Nemestrina” Brain Res 18: 491-501, 1970.
78 Bell GB, Marino AA, and Chesson. “Frequency specific responses in the human brain caused by electromagnetic 
fields” J Neurol Sci 123: 26-32, 1994.
79  Doswald-Beck L and Cauderay GC. “The development of New Antipersonnel Weapons” Int Rev Red Cross 279: 
Nov 1 1990.  also at http://www.dcn.davis.ca.us/~welsh/factsht.htm 
80 Bernstein AS. “Orienting Response Research in Schizophrenia: Where We Have Come and Where We Might Go” 
Schizophrenia Bull 13(4): 623-41, 1987.

http://www.dcn.davis.ca.us/~welsh/factsht.htm


81 Gruzelier J. “Bilateral electrodermal activity and cerebral mechanisms in syndromes of schizophrenia and the 
schizotypal personality” Int J Psychophysiology 16: 1-16, 1994.
82 Thompson WD and Bourgeois AE. “Nonionizing Radiations”  In: Furchtgott E (ed.) Pharmacological and 
Biophysical Agents and Behavior Academic Press, New York, London, 1971. 
83 Docherty NM. “Affective Reactivity of Symptoms as a Process Discriminator in Schizophrenia” J Nerv Mental Dis 
184(9): 535-41, 1996.
84 Mitchell CL, McRee DI, Peterson NJ, and Tilson HA. “Some Behavioral Effects of Short-Term Exposure of Rats to 
2.45 GHz Microwave Radiation” Bioelectromagnetics 9: 259-68, 1988.
85 Seaman RL and Beblo DA. “Modification of Acoustic Startle by Microwave Pulses in the Rat” Bioelectromagnetics 
13: 323-28, 1992. 
86 Seaman RL, Beblo DA, and Raslear TG. “Modification of Acoustic and Tactile Startle by Single Microwave Pulses”  
Physiol Behav 55(3): 587-95, 1994.
87 Galvin MJ, Tilson HA, Mitchell CL, Peterson J, and McRee DI. “Influence of Pre- and Postnatal Exposure of Rats to 
2.45-GHz Microwave Radiation on Neurobehavioral Function” Bioelectromagnetics 7: 57-71, 1986.
88 Frey AH. “Behavioral Effects of Electromagnetic Energy” In: Hazzard DG (ed.) Symposium on Biological Effects 
and Measurement of Radiofrequency/Microwaves HEW Publications (FDA), 77-8026 Rockville, MD, p 11-22, 1977.
89 Frey AH, Feld SR, and Frey B. “Neural Function and Behavior: Defining the Relationship” Ann N Y Acad Sci 247: 
433-8, 1975.
90 Berger PA. “Biochemistry and the Schizophrenias: Old Concepts and New Hypotheses” J Nerv Mental Dis 169(2): 
90-9, 1981.
91 Rao ML and Moller H-J. “Biochemical Findings of Negative Symptoms in Schizophrenia and Their Putative 
Relevance to Pharmacologic Treatment” Neuropsychobiology 30: 160-72, 1994.
92 Frey AH. “An Integration of the Data on Mechanisms with Particular Reference to Cancer” In: Frey AH (ed.) On the 
Nature of Electromagnetic Field Interactions with Biological Systems RG Lanes Co., Austin TX, p 9-28, 1994.
93 Abi-Dargham A, Laruelle M, Aghajanian GK, Charney D, and Krystal J. “The Role of Serotonin in the 
Pathophysiology and Treatment of Schizophrenia” J Neuropsychiatr 9(1): 1-17, 1997.
94 Inaba R, Shishido K, Okada A, and Moroji T. “Effects of whole body microwave exposure on the rat brain contents of
biogenic amines” Eur J Appl Physiol 65: 124-8, 1992.
95 Guessar A, Lescoat G, and Maniey A. “Influence of Postnatal Exposition to Microwaves on Brain and Hypothalmo-
Pituitary Monoamines in the Adult Male Rat” Physiologie 20(2): 71-4, 1983.
96 Lewis DA, Pierri JN, Volk DW, Melchitzky DS, and Woo T-UW. “Altered GABA Neurotransmission and Prefrontal 
Cortical Dysfunction in Schizophrenia” Biol Psychiatry 46: 616-26, 1999.
  Benes FM and Berretta S. “GABAergic Interneurons: Implications for Understanding Schizophrenia and Bipolar 
Disorder” Neuropsychopharmacology 25(1): 1-27, 2001.
97 Kolomytkin O, Yurinska M, Zharikov S, Kuznetsov V, and Zharikov A. “Response of Brain Receptor Systems to 
Microwave Energy Exposure” In Frey AH (ed.) On the Nature of Electromagnetic Field Interaction with Biological 
Systems R G Lanes Co, Austin, TX, p 195-206, 1994.
98 Hyde TM and Crook JM. “Cholinergic systems and schizophrenia: primary pathology or epiphenomenona?” J Chem 
Neuroanat 22: 53-63, 2001.
99 Kolomytkin OV, Kuznetxov VI, and Akoev IG. “Microwaves Afftect the Function of Reconstituted and Native 
Receptor Membranes of the Brain” In: Alen MJ, Cleary SF, and Hawkridge FM (eds.) Charge and Field Effects in 
Biosystems –2 Plenum, New York & London, p 149-60, 1989.
100 Monahan JC. “Microwave – Drug Interaction in the Cholinergic Nervous System of the Mouse” In Progress in 
Clinical and Biological Research 257: 309-26, 1988.
101 Lai H, Horita A, and Guy AW. “Acute Low-Level Microwave Exposure and Central Cholinergic Activity: Studies on
Irradiation Paramenters” Bioelectromagnetics 9: 355-62, 1988.
102 Lai H, Horita A, Chou CK, and Guy AW. “Effects of Low-Level Microwave Irradiation on Hippocampal and Frontal
Cortical Choline Uptake are Classically Conditionable” Pharm Biochem Behav 27: 635-9, 1987.
103 Stocklin PL and Stocklin BF. “Low Power Microwave Effects on the Human Electroencephalogram:  Supporting 
Results of Bise” Physiol Chem 13: 175-7, 1981.
104 Shtemberg AS, Uzbekov MG, Shikhov SN, Bazyan AS, and Chernyakov GM. “Some Neurotropic Effects of Low-
Intensity Electromagnetic Waves in Rats with Different Typological Characteristics of Higher Nervous Activity” 
Neurosci Behav Physiol 31(5): 547-53, 2001.
105 Grigor’ev IuG, Luk’ianov SN, Makarov VP, and Rynskov VV. “[Total bioelectric activity of various structures of the
brain in low-intensity microwave irradiation]” Radiats Biol Radioecol 35(1): 57-65, 1995.
106 McKee A, Dorsey CH, Eisenbrandt DL, and Woden NE. “Ultrastructural Observations of Microwave-Induced 
Morphological Changes in the Central Nervous System of Hamsters” Bioelectromagnetics 1: 206, 1980.



107 Cobb RL, Jauchem JR, Mason PA, Dooley MP, Miller SA, Ziriax JM, and Murphy MR. “Neural and Behavioral 
Tertaological Evaluation of Rats Exposed to Ultra-Wideband Electromagnetic Fields” Bioelectromagnetics 21: 324-37, 
2000.
108 Lai H, Horita A, Chou C-K, and Guy AW. “Low-Level Microwave Irradiations Affect Central Cholinergic Activity 
in the Rat” J Neurochem 48(1): 40-5, 1987.
109 Lai H, Carino MA, Horita A, and Guy AW. “Corticotrophin-Releasing Factor Antagonist Blocks Microwave-Induced
Decreases in High –Affinity Choline Uptake in the Rat Brain” Brain Res Bull 25: 609-12, 1990.
110 Vangelova K, Israel M, and Mihaylov S. “The Effect of Low Level Radiofrequencey Electromagnetic Radiation on 
the Excretion Rates of Stress Hormones in Operators During 24-hour Shifts” Cent Eur J Publ Health 10(1-2): 24-8, 
2002.
111 Parker LN. “Thyroid suppression and adrenomedulary activation by low-intensity microwave radiation” Am J 
Physiol 224(6): 1388-90, 1973.
112 Nakamura H, Seto T, Nagase H, Yoshida M, Dan S, and Ogino K. “Effects of exposure to microwaves on cellular 
immunity and placental steroids in pregnant rats” Occup Environ Med 54: 676-80, 1997.
113 Nakamura H, Nagase H, Ogino K, Hatta K, and Matsuzaki I.  “Uteroplacental circulatory disturbance by 
prostaglandin F2α in rats exposed to microwaves” Reprod Toxicol 14: 235-40, 2000.
114 Yoshida Y, Seto T, Ohsu W, Hayashi S, Okarawa T, Nagase H, Yoshida M, and Nakamura H. “[Endocrine 
mechanism of placental circulatory disturbances induced by microwave in pregnant rats]” Nippon Sanka Fujinka 
Gakkai Zasshi 47(2): 101-8, 1995.
115 Altamura AC, Boin F, and Maes M. “HPA axis and cytokines dysregulation in schizophrenia: potential implications 
for the antipsychotic treatment” Eur Neuropsychopharmacology 10: 1-4, 1999.
116 Gispen-de Wied CC. “Stress in schizophrenia: an integrative view” Eur J Pharmacol 405: 375-84, 2000.
117 Conroy RTWL, Hughes BD, and Mills JN. “Circadian Rhythm of Plasma 11-Hydroxycoticosteroids in Psychiatric 
Disorders” Br Med J Aug 17; 2(615): 405-7, 1968. 
118 Ryan MCM and Thakore JH. “Physical consequences of schizophrenia and its treatment: The Metabolic Syndrome” 
Life Sci 71: 239-57, 2002.
119 Sandyk R and Kay SR. “Pineal Melatonin in Schizophrenia: A Review and Hypothesis” Schizophr Bull 16(4): 653-
61, 1990.
120 Reiter RJ. “Alterations of the Circadian Melatonin Rhythm by the Electromagnetic Spectrum: A Study in 
Environmental Toxicology” Reg Tox Pharm 15: 226-44, 1992.
121 Pfluger DH and Minder CE. “Effects of exposure to 16.7 Hz magnetic fields on Urinary 6-hydroxymelatonin sulfate 
excretion of Swiss railway workers” J Pineal Res 21: 91-100, 1996.
122 Juutilainen J, Stevens RG, Anderson LE, Hansen NH, Kilpelainen M, Kumlin T, Laitinen JT, Sobel E, and Wilson 
BW. “Nocturnal 6-hydroxymelatonin sulfate excretion in female workers exposed to magnetic fields” J Pineal Res 28: 
97-104, 2000.
123 Burch JB, Reif JS, Yost MG, Keefe TJ, and Pitrat CA. “Nocturnal excretion of a urinary melatonin metabolite 
among electric utility workers” Scand J Work Environ Health 24(3): 183-9, 1998.
124 Karasek M, Woldanska-Okonska M, Czernicki J, Zylinska K, and Swietoslawski J. “Chronic exposure to 2.9 mT, 40 
Hz magnetic field reduces melatonin concentrations in humans” J Pineal Res 25(4): 240-44, 1998.
125 Burch JB, Reif JS, Noonan CW, Ichinose T, and Bachand AM. “Melatonin metabolite excretion among cellular 
telephone users” Int J Radiat Biol 78(11): 1029-36, 2002.
126 Lewis AJ, Kerenyl NA, and Feuer G. “Neuropharmacology of Pineal Secretion” Drug Metab Drug Interact 8(3-4): 
247-312, 1990.
127 Sandyk R and Kay SR. “Abnormal EEG and Calcification of the Pineal Gland in Schizophrenia” Intern J Neurosci 
67: 107-11, 1992.
128 Bickler SW. “Non-communicable diseases: is their emergence in industrialized societies related to changes in 
neuroendocrine function?” Med Hypotheses 54(5): 825-8, 2000.
129 Weisman AG. “Understanding Cross-Cultural Prognostic Variability for Schizophrenia” Cultural Diversity and 
Mental Health 3(1): 23-35, 1997.
130 Ben-Shachar D. “Mitochondrial dysfunction in schizophrenia: a possible linkage to dopamine” J Neurochem 83: 
1241-51, 2002.
131 Cavelier L, Jazin EE, Eriksson I, Prince J, Bave U, Oreland L, and Gyllesten U. “Decreased cytochrome-c oxidase 
activity and lack of age-related accumulation of mitochondrial DNA deletions in the brains of schizophrenics” 
Genomics 29(1): 217-24, 1995.
132 Mulcrone J, Whatley SA, Ferrier IN, and Marchbanks RM. “A study of altered gene expression in frontal cortex 
from schizophrenic patients using differential screening” Schizophr Res 14(3): 203-13, 1995.



133 Dwivedi RS, Dwivedi U, and Chiang B. “Low Intensity Microwave Radiation Effects on the Ultrastructure of Chang
Liver Cells” Exp Cell Res 180: 253-65, 1989.
134 Sanders AP, Schaefer DJ, and Joines WT. “Microwave Effects on Energy Metabolism of Rat Brain” 
Bioelectromagnetics 1: 171-81, 1980.
135 Sanders AP, Joines WT, and Allis JW. “Effects of Continuous-Wave, Pulsed, and Sinusoidal-Amplitude-Modulated 
Microwaves on Brain Energy Metabolism” Bioelectromagnetics 6: 89-97, 1985.
  McClure RJ, Keshavan MS, and Pettegrew JW. “Chemical and Physiologic Brain Imaging in Schizophrenia” Psychiatr
Clin N Am 21(1): 93-122, 1998.
136 Baranski S and Edelwejn Z. “Experimental Morphologic and Electroencephalographic Studies of Microwave Effects
on the Nervous System” Ann N Y Acad Sci 247: 109-16, 1975.
137 Rothermundt M, Arolt V, and Bayer TA. “Review of Immunological and Immunopathological Findings in 
Schizophrenia” Brain Behav Immunity 15: 319-39, 2001.
138 Salford LG, Brun A, Sturesson K, Eberhardt JL, and Persson BR. “Permeability of the blood-brain barrier by 915 
MHz electromagnetic radiation, continuous wave and modulated at 8, 16, 50, and 200 Hz” Microsc Res Tech 27(6): 
535-42, 1994.
139 Oscar KJ and Hawkins TD. “Microwave alteration of the blood-brain barrier system of rats” Brain Res 126(2): 281-
93, 1977.
140 Frey AH, Feld SR, and Frey B. “Neural function and behavior: Defining the relationship in Biological Effects of 
Nonionizing Radiation” Ann NY Acad Sci 247: 433-38, 1975.
141 Vinogradov GI, Andrienko IG, and Naumenko GM. “[The phenomenon of adaptive immunity in exposure to 
nonionizing microwave radiation]” Radiobiologiia 31(5): 718-21, 1991.
142 Neubauer C, Phelan AM, Kues H, and Lange DG. “Microwave irradiation of rats at 2.45 GHz activates pinocytotic-
like uptake of tracer by capillary endothelial cells of cerebral cortex” Bioelectromagnetics 11(4): 261-8, 1990.
143 Albert EN and Kerns JM. “Reversible microwave effects on the blood-brain barrier” Brain Res 230(1-2): 153-64, 
1981.
144 Leszczynski D, Joenvaara S, Reivinen J, and Kuokka R. “Non-thermal activation of the hsp27/p38MARK stress 
pathway by mobile phone radiation in human endothelial cells: Molecular mechanism for cancer- and blood-brain 
barrier-related effects” Differentiation 70: 120-29, 2002.
145 Frey AH. “Headaches from Cellular Telephones: Are They Real and What Are the Implications” Environ Health 
Perspect 106(3): 101-3, 1998.
146 Williams WM, Lu ST, Del Cerro M, and Michaelson SM. “Effect of 2450 MHz microwave energy on the blood-
brain barrier to hydrophilic molecules. D. Brain temperature and blood-brain barrier permeability to hydrophilic 
tracers” Brain Res 319(2): 191-212, 1984.
147 Williams WM, Platner J, and Michelson SM. “Effect of 2450 MHz microwave energy on the blood-brain barrier to 
hydrophilic molecules. C. Effect on the permeability to [14C]sucrose” Brain Res 319(2): 183-90, 1984.
148 Moriyama E, Saleman M, and Broadwell RD. “Blood-brain barrier alteration after microwave-induced hyperthermia
is purely a thermal effect: I. Temperature and Power Measurements” Surg Neurol 35(3): 177-82, 1991.
149 Gaughran F. “Immunity and Schizophrenia, Autoimmunity, Cytokines, and Immune Responses” Int Rev Neruobiol 
52: 275-302, 2002.
150 Ganguli R, Brar JS, and Rabin BS. “Immune Abnormalities in Schizophrenia Evidence for the Autoimmune 
Hypothesis” Harvard Rev Psychiatry 2(2): 70-83, 1994.
151 Ganguli R, Rabin BS, Kelly RH, Lyte M, and Ragu U. “Clinical and laboratory evidence of autoimmunity in acute 
schizophrenia” Ann N Y Acad Sci 496: 676-85, 1987.
152 Wright P, Sham PC, Gilvarry CM, Jones PB, Cannon M, Sharma T, and Murray RM. “ Autoimmune diseases in the 
pedigrees of schizophrenic and control subjects” Schizophr Res 20(3): 261-7, 1996.
153 Grigur’ev VV, Ogurtsov RP, and Zubzhitskii IuN. “[Immunomorphologic changes in the testes upon exposure to a 
microwave electromagnetic field]” Arkh Anat Gistol Embriol 80(2): 69-75, 1981.
154 Vinogradov GI and Naumenko GM. “[Experimental modeling of autoimmune reactions as affected by nonionizing 
radiation]” Radiobiologiia 26(5): 705-8, 1986.
155 Vinogradov GI, Batanov GV, Naumenko GM, Levin AD, and Trifonov SI. “[Effect of nonionizing microwave 
radiation on autoimmune reactions and antigenic structure of serum proteins]” Radiobiologiia 25(6): 840-3, 1985.
156 Rothermundt M, Arolt V, and Bayer TA. “Review of Immunological Findings in Schizophrenia” Brain Behav 
Immunity 18: 319-39, 2001.
157 Cossarizza A, Angioni S, Petraglia F, Genazzani AR, Monti D, Capri M, Bersani F, Cadossi R, and Franceschi C. 
“Exposure to Low Frequency Pulsed Electromagnetic Fields Increases Interleukin-1 and Interleukin-6 Production by 
Human Peripheral Blood Mononuclear Cells” Exp Cell Res 204: 385-7, 1993.



158 Fresenko EE, Makar VR, Novoselova EG, and Sadovnikov VB. “Microwaves and cellular immunity I. Effect of 
whole body microwave irradiation on tumor necrosis factor production in mouse cells” Bioelectrochem Bioenerg 49: 
29-35, 1999.
159 Novoselova EG, Fesenko EE, Makar VR, and Sadovnikov VB. “Microwaves and cellular immunity II. 
Immunostimulating effects of microwaves and naturally occurring antioxidant nutrients” Bioelectrochem Bioenerg 49: 
37-41, 1999.
160 Novoselova ET and Fesenko EE. “[Stimulation of production of tumor necrosis factory by murine macrophages 
when exposed in vivo and in vitro to weak electromagnetic waves in the centimeter range” Biofizika 43(6): 1132-3, 
1998.
161 Novoselova EG, Ogai VB, Sorokina OV, Novikow VV, and Fesenko EE. “[Effect of centimeter microwaves and the 
combined magnetic field on the tumor necrosis factor production in cells of mice with experimental tumors]” Biofizika 
46(1): 131-5, 2001.
162 Glushkova OV, Novoselova EG, Sinotova OA, and Vrublevskaia VV. “[Immunomodulation effect of 
electromagnetic waves on production of tumor necrosis factor in mice with various rates of neoplastic growth]” 
Biofizika 47(2): 376-81, 2002.
163 Wiktor-Jedrzejczak W, Ahmed A, Sell KW, Czerski P, and Leach WM. “Microwaves Induce an Increase in the 
Frequency of Complement Receptor-bearing Lymphoid Spleen Cells in Mice” J Immunol 118(4): 1499-1502, 1977.
164 Smialowicz RJ, Brugnolotti PL, and Riddle MM. “Complement Receptor Positive Spleen Cells in Microwave 
(2450-MHz)-Irradiated Mice” J Microwave Power 16(1): 73-77, 1981.
165 Wiktor-Jedrzejczak W, Ahmed A, Czerski P, Leach WM, and Sell KW. “Effect of Microwaves (2450-MHz) on the 
Immune System in Mice: Studies of Nucleic Acid and Protein Synthesis” Bioelectromagnetics 1: 161-70, 1980.
166 Schlagel CJ, Sulek K, Ho HS, Leach WM, Ahmed A, and Woody JN. “Biological Effects of Microwave Exposure. 
II. Studies on the Mechanisms Controlling Susceptibility to Microwave-Induced Increases in Complement Receptor-
Positive Spleen Cells” Bioelectromagnetics 1: 405-14, 1980.
167 Schlagel CJ and Ahmed A. “Evidence for Genetic Control of Microwave-Induced Augmentation of Complement 
Receptor-Bearing B Lymphocytes” J Immunol  129(4): 1530-33, 1982.
168 Wiktor-Jedrzejczak W, Schlagel CJ, Ahmed A, Leach WM, and Woody JN. “Possible Humoral Mechanism of 2450-
MHz Microwave-induced Increase in Complement Receptor Positive Cells” Bioelectromagnetics 2: 81-84, 1981.
169 Czerska EM, Elson EC, Davis CC, Swicord ML, and Czerski P. “Effects of Continuous and Pulsed 2450-MHz 
Radiation on Spontaneous Lymphoblastoid Transformation of Human Lymphocytes In Vitro” Bioelectromagnetics 13: 
247-59, 1992.
170 Shenton ME, Dickey CC, Frumin M, and McCarley RW. “A review of MRI findings in schizophrenia” Schizophr 
Res 49: 1-52, 2001.
171 Heckers S. “Neuroimaging studies of the hippocampus in schizophrenia” Hippocampus 11(5): 520-8, 2001.
  Harrison PJ. “The neuropathology of schizophrenia: A critical review of the data and their interpretation” Brain 122(4):
593-624, 1999.
172 Albert EN and DeSantis M. “Do Microwaves Alter Nervous System Structure” Ann N Y Acad Sci 247: 87-108, 
1975.
  Kinney DK, Yurgelun-Todd DA, and Woods BT. “Neurologic signs of cerebellar and cortical sensory dysfunction in 
schizophrenics and their relatives” Schizophr Res 35: 99-104, 1999.
  Martin P and Albers M. “Cerebellum and Schizophrenia: A Selective Review” Schizophr Bull 21(2): 241-50, 1995.
173 Albert EN, Sherif MF, Papadopoulos NJ, Slaby FJ, and Monahan J. “Effect of Nonionizing Radiation on the 
Purkinje Cells of the Rat Cerebellum” Bioelectromagnetics 2: 247-57, 1981.
174 Inouye M, Galvin MJ, and McRee DI. “Effects of 2.45 GHz microwave radiation on the development of Japanese 
quail cerebellum” Teratology 25(1): 115-21, 1982.
175 Albert EN and Sherif M. “Morphological changes in cerebellum of neonatal rats exposed to 2.45 GHz microwaves” 
Prog Clin Biol Res 257: 135-51, 1988.
   Lai H. “Neurological Effects of Radiofrequency Electromagnetic Radiation” In: Lin JC (ed.) Advances in 
Electromagnetic Fields in Living Systems vol 1, Plenum, N Y & London, p 27-80, 1994.
176 Baranski S. “Histological and Histochemical Effect of Microwave Irradiation on the Central Nervous System of 
Rabbits and Guinea Pigs” Am J Phys Med 51: 182-91, 1972. 
177 Peinnequin A, Piriou A, Mathieu J, Dabouis V, Sebbah C, Malabiau R, and Debouzy JC. “Non-thermal effects of 
continuous 2.45 GHz microwaves on Fas-induced apoptosis in human Jurkat T-cell line” Bioelectrochemistry 51(2): 
157-61, 2000.
178 Weiss AP and Heckers S. “Neuroimaging of hallucinations: a review of the literature” Psychiatry Res: Neuroimaging
Section 92: 61-74, 1999.
  Wilson BS, Zook, JM, Joines WT, and Casseday JH. “Alterations in Activity at Auditory Nuclei of the Rat Induced by 
Exposure to Microwave Radiation:  Autoradiographic Evidence Using [14 –C]2Deoxy-D-Glucose”  Brain Res 187: 



291-306, 1980.
179 Warwick R and Williams PL (eds.). Gray’s Anatomy 35th British Ed, W. B. Saunders Co., 1973.
180 Oscar KJ, Gruenau SP, Folker MT, and Rapoport SI. “Local cerebral blood flow after microwave exposure” Brain 
Res 204: 220-25, 1981.
181 Huber R, Treyer V, Borbely AA, Schuderer J, Gottselig JM, Landolt H-P, Werth E, Berthold T, Kuster N, Buck A, 
and Achermann  P. “Electromagnetic fields, such as those from mobile phones, alter regional cerebral blood flow and 
sleep and waking EEG” J Sleep Res 11: 289-95, 2002.
182 Thuroczy G, Kubinyi G, Bodo M, Bakos J, and Szabo LD. “Simultaneous Response of Brain Electrical Activity 
(EEG) and Cerebral Circulation (REG) to Microwave Exposure in Rats” Rev Environ Health 10(2): 135-48, 1994.
183 Owega A, Klingelhofer J, Sabri O, Kunert SO, Albers M, and Sass H. “Cerebral blood flow velocity in acute 
schizophrenic patients: A transcranial Doppler ultrasonography study” Stroke 29(6): 1149-54, 1998.
184 Hoyer S and Oesterreich K. “Blood flow and oxidative metabolism of the brain in patients with schizophrenia” 
Psychiatr Clin (Basel) 8(6): 304-13, 1975.
185 Ohmoto Y, Fujisawa H, Ishikawa T, Koizumi H, Matsuda T, and Ito H. “Sequential changes in cerebral blood flow, 
early neuropathological consequences and blood-brain barrier disruption following radiofrequency-induced localized 
hyperthermia in the rat” Int J Hyperthermia 12(3): 321-34, 1996.
186 David AS. “Auditory hallucinations: phenomenology, neuropsychology and neuroimaging update” Acta Psychiatr 
Scand 99(Suppl 395): 95-104, 1999.
187 Taylor SF. “Cerebral blood flow activation and functional lesions in schizophrenia” Schizophr Res 19: 129-40, 1996.
188 Goldman-Rakic PS and Seleman LD. “Functional and Anatomical Aspects of Prefrontal Pathology in 
Schizophrenia” Schizophr Bull 23(3): 437-58, 1997.
189 Bachsbaum MS and Hazlett EA. “Positron Emission Tomography Studies of Abnormal Glucose Metabolism in 
Schizophrenia” Schizophr Bull 24(3): 343-64, 1998.
190 Engelien A, Stern E, and Silbersweig D. “Functional Neuroimaging of Human Central Auditory Processing in 
Normal Subjects and Patients with Neurological and Neuropsychiatric Disorders” J Clin Exp Neuropsychology 23(1): 
94-120, 2001.
191 Mohr B, Pulvermuller F, Cohen R, and Rockstroh B. “Interhemispheric cooperation during word processing: 
evidence for callosal transfer dysfunction in schizophrenic patients” Schizophr Res 46: 231-39, 2000.
192 Feinberg I, Thode HC, Chugani HT, and March JD. “Gamma Distribution Model Describes Maturational Curves for 
Delta Wave Amplitude, Cortical Metabolic Rate and Synaptic Density” J Theor Biol 142: 149-61, 1990.
  Kendler KS and Davis KL. “The Genetics and Biochemistry of Paranoid Schizophrenia and Other Paranoid 
Psychoses” Schizophr Bull 7(4): 689-709, 1981.
193 Torrey EF. “The Epidemiology of Paranoid Schizophrenia” Schizophr Bull 7(4): 588-93, 1981.
194 Donald AG, Pressley LC, and Pitts WM Jr. “Changes in the clinical picture of schizophrenia” South Med J 69(11): 
1406-9, 1976.
195 Lung F-W, Tzeng D-S, and Shu B-C. “Ethnic heterogeneity in allele variation in the DRD4 gene in schizophrenia” 
Schizophr Res 57: 239-45, 2002.
196 Gorwood P, Leboyer M, Jay M, Payan C, and Feingold J. “Gender and Age at Onset in Schizophrenia: Impact of 
Family History” Am J Psychiatry 152(2): 208-12, 1993.
197 Kendler KS and Hays P. “Familial and Sporadic Schizophrenia: A Symptomatic, Prognostic, and EEG Comparison” 
Am J Psychiatry 139(12): 1557-62, 1982.
198 Kendell RE, Malcolm DE, and Adams W. “The Problem of Detecting Changes in the Incidence of Schizophrenia” Br
J Psychiatry 162: 212-18, 1993.
199 Munk-Jergensen P. “Decreasing first-admission rates of schizophrenia among males in Denmark from 1970 to 1984”
Acta Psychiatr Scand 73: 645-650, 1986.
200 Osby U, Hammar N, Brandt L, Wicks S, Thinsz Z, Ekbom A, and Sparen P. “Time trends in first admissions for 
schizophrenia and paranoid psychosis in Stockholm County, Sweden” Schizophr Res 47: 247-54, 2001.
201 Goldner EM, Hsu L, Waraich P, and Somers JM. “Prevalence and Incidence Studies of Schizophrenic Disorders: A 
Systematic Review of the Literature” Can J Psychiatry 47(9): 833-43, 2002.
202 Lipman RM, Tripathi BJ, and Tripathi RC. “Cataracts Induced by Microwave and Ionizing Radiation” Surv Ophthal 
33(3): 200-10, 1988.
203 Zaret MM. “Microwave Cataracts” Med Trial Tech Q 19(3): 246-52, 1973.
204 McCarty CA, Wood CA, Fu CL, Livingston PM, Mackersey S, Stanislavsky Y, and Taylor HR.  “Schizophrenia, 
Psychotropic Medication, and Cataract” Ophthalmology 106(4): 683-7, 1999.
205 Ruigomez A, Rodriguez LAG, Dev VJ, Arellano F, and Raniwala J. “Are Schizophrenics or Antipsychotic Drugs a 
Risk Factor for Cataracts” Epidemol 11(6): 620-3, 2000.



206 Bond WS and Yee GC. “Ocular and cutaneous effects of chronic phenothiazine therapy” Am J Hosp Pharm 37: 74-8,
1980.
207 Aurell E and Tengroth B. “Lenticular and Retinal Changes Secondary to Microwave Exposure” Acta Ophthalmol 51:
764-71, 1973.
208 Paulsson LE, Hamnerius Y, Hansson HA, and Sjostrand J. “Retinal Damage Experimentally Induced by Microwave 
Radiation at 55 mW/cm2” Acta Ophthmol 57: 183-97, 1979.
209 Reilly SA and Fenton JM. “Thioridazine for schizophrenia” Cochrane Database Syst Rev2000:(3): CD001944.
210 Boet DJ. “Phenothiazine Retinopathy” Ophthalmologica Additamentum ad vol. 158: 574-82, 1969.
211 Steneck NH. The Microwave Debate  MIT Press, Cambridge, Mass, London Eng, 1984.
212 O’Connor ME. “Psychological Studies in Nonionizing Electromagnetic Energy Research” J Gen Psychol 120(1): 35-
47,  1993.
213 Becker RO. Cross Currents Jeremy P. Tarcher, Inc, Los Angeles, St Martin’s Press, p 297-304 & p 303-4, 1990.
214 Galeev AL. “The Effects of Microwave Radiation from Mobile Telephones on Humans and Animals” Neurosci 
Behav Physiol 30(2): 187-94, 2000.
215 Levallois P. “Hypersensitivity of Human Subjects to Environmental Electric and Magnetic Field Exposure: A 
Review of the Literature” Environ Health Perspect 110(Supp. 4, Aug.): 613-18, 2002.
216 Grundler W, Kaiser F, Keilmann F, and Walleczek J. “Mechanisms of Electromagnetic Interaction with Cellular 
Systems” Naturwissenschaften 79: 551-9, 1992.
217 Richardson-Andrews RC. “Sunspots and the Recency Theory of Schizophrenia” Med Hypotheses 44: 16-19, 1995.
218 Lieberman JA. “Is Schizophrenia a Neruodegenerative Disorder? A Clinical and Neurobiological Perspective” Biol 
Psychiatry 46: 729-39, 1999.
219 Knoll JL, Garver DL, Ramberg JE, Kingsbury SJ, Croissant D, and McDermott B. “Heterogeneity of the Psychoses: 
Is There a Neurodegenerative Psychosis?” Schizophrenia Bull 24(3): 365-79, 1998.
220 Ahlbom A. “Neurodegenerative Diseases, Suicide and Depressive Symptoms in Relation to EMF” 
Bioelectromagnetics 5: S132-S143, 2001.
221 Department of the Army, USAF Scientific Advisory Board. “New World Vistas: air and space for the 21st century” 
14 vol. (Ancillary Volume) p 89-90, 1996.  Also at http://www.pjproject.org/usaf.html 
222 EMF Services. “EMF Shielding & Alternatives” at http://www.emfservices.com/emf-shielding.htm 

http://www.emfservices.com/emf-shielding.htm
http://www.pjproject.org/usaf.html

