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The objective of this study is analysis of the iclih efficacy of picotesla magnetic fields
in the treatment of epilepsy, Parkinson's diseadenaultiple sclerosis. The method
utilized involved the exogenous application of phimic, very weak magnetic fields to
the brain by Sandyk, Anninos, Derpapas and Tsddgesmagnetic device produced a
magnetic field ranging from about 5 x 10(-8) to ab®.5 x 10(-7) Gauss (G) at
frequencies of 2-7 Hz. The wave form was sinuscaadal the device was positioned
about the posterior portion of the corpus callosnost specifically to influence the
pineal gland. Direct correlation of melatonin protion with magnetic field stimulation
was found. In most cases, the neurological conditahowed amelioration or palliation
over an extended period of time. It seemed thain@sce was established between the
magnetic field and melatonin which could be exm@dimvith Jacobson Resonance. These
studies begin to point to the explanation of thema@ism of interaction between non-
ionizing EM radiation and biological systems. Alsealuation of the pineal gland as an
magneto-sensitive gland may help us understanchfuedtal conditions in magneto-
receptors of biological systems in terms of th&zpelectric nature.
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Yawning and stretching induced by transcranial appication of AC pulsed
electromagnetic fields in Parkinson's disease.

Sandyk R

Department of Neuroscience at the Institute fomBdical Engineering and
Rehabilitation Services of Touro College, Dix HilldY 11746, USA.

Yawning is considered a brainstem regulated behawich is associated with
changes in arousal and activity levels. Yawning stnetching are dopamine (DA)
mediated behaviors and pharmacological studiesatelithat these behaviors are
associated with increased DA release coupled wiitiugation of postsynaptic
DA-D2 receptors. Despite their relation to the dopeergic system, yawning and
stretching are poorly documented in untreatedeatéd patients with
Parkinson's disease (PD). A 49 year old fully maidid female patient with
juvenile onset PD is presented in whom recurrersiogles of yawning and
stretching developed during transcranial admirtisineof AC pulsed
electromagnetic fields (EM Fs) of picotesla fluwndity. These episodes have
not been observed previously in this or other p&tieuring treatment with
levodopa or DA receptor agonists or in unmedic&Bdpatients during treatment
with AC pulsed EMFs. It is suggested that yawning atretching behavior
resulted in this patient from a synergistic intéiacbetween EMFs and DA
derived from levodopa supplementation with EMFssiag facilitating the



release of DA and simultaneously activating posgyic DA-D2 receptors in the
nigrostriatal dopaminergic pathways. In additidns ipostulated that the

release of ACTH/MSH peptides from peptidergic nesrm the brain upon
stimulation of the DA-D2 receptors reinforced treawing and stretching
behavior.
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AC pulsed electromagnetic fields-induced sexual ausal and penile erections in
Parkinson's disease.
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Sexual dysfunction is common in patients with Paskin's disease (PD) since
brain dopaminergic mechanisms are involved in dgeilation of sexual behavior.
Activation of dopamine D2 receptor sites, with flest release of oxytocin

from the paraventricular nucleus (PVN) of the hyadamus, induces sexual
arousal and erectile responses in experimentalasiand humans. In
Parkinsonian patients subcutaneous administrafiapamorphine, a dopamine D2
receptor agonist, induces sexual arousal and pergleions. It has been
suggested that the therapeutic efficacy of tramsaradministration of AC
pulsed electromagnetic fields (EMFs) in the piclatéisix density in PD

involves the activation of dopamine D2 receptassivhich are the principal
site of action of dopaminergic pharmacotherapyin Rere, 1 report 2 elderly
male PD patients who experienced sexual dysfunettunh was recalcitrant to
treatment with anti Parkinsonian agents includielggiline, levodopa and
tolcapone. However, brief transcranial administradi of AC pulsed EMFs in the
picotesla flux density induced in these patientaigbarousal and spontaneous
nocturnal erections. These findings support theondhat central activation

of dopamine D2 receptor sites is associated witthbrapeutic efficacy of AC
pulsed EMFs in PD. In addition, since the right fggghere is dominant for
sexual activity, partly because of a dopaminergas bf this hemisphere, these
findings suggest that right hemispheric activationesponse to administration
of AC pulsed EMFs was associated in these patightimproved sexual
functions.
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Treatment with AC pulsed electromagnetic fields impoves olfactory function in
Parkinson's disease.

Sandyk R
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Olfactory dysfunction is a common symptom of Paskim's disease (PD). It may
manifest in the early stages of the disease amneguéntly may even antedate
the onset of motor symptoms. The cause of olfaagsfunction in PD remains
unknown. Pathological changes characteristic ofiRD, Lewy bodies) have been
demonstrated in the olfactory bulb which contaitarge population of
dopaminergic neurons involved in olfactory inforioatprocessing. Since
dopaminergic drugs do not affect olfactory thredhnlPD patients, it has been
suggested that olfactory dysfunction in these p#ties not dependent on
dopamine deficiency. | present two fully medicaRadkinsonian patients with
long standing history of olfactory dysfunction im@m recovery of smell
occurred during therapeutic transcranial applicatibAC pulsed
electromagnetic fields (EMFS) in the picotesla ftleasity. In both patients
improvement of smell during administration of EM#¢urred in conjunction with
recurrent episodes of yawning. The temporal asBonidetween recovery of
smell and yawning behavior is remarkable since yagvis mediated by activation
of a subpopulation of striatal and limbic postsyitagopamine D2 receptors
induced by increased synaptic dopamine releaségiAdensity of dopamine D2
receptors is present in the olfactory bulb anditf2egeneration of olfactory
dopaminergic neurons may lead to upregulation Gigersensitivity) of
postsynaptic dopamine D2 receptors. Presumablyll amaunts of dopamine
released into the synapses of the olfactory butingunagnetic stimulation may
cause activation of these supersensitive recepstdting in enhanced sense

of smell. Interestingly, in both patients enhancetwd smell perception

occurred only during administration of EMFs of 7 thzquency implying that the
release of dopamine and activation of dopaminedagptors in the olfactory
bulb was partly frequency dependent. In fact, waaknetic fields have been
found to cause interaction with biological systeagy within narrow frequency
ranges (i.e., frequency windows) and the existeficeich frequency ranges has
been explained on the basis of the cyclotron resmmanodel.
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Reversal of the bicycle drawing direction in Parkirson's disease by AC pulsed
electromagnetic fields.

Sandyk R
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The Draw-a-Bicycle Test is employed in neuropsyobmmal testing of cognitive
skills since the bicycle design is widely known aisb because of its complex
structure. The Draw-a-Bicycle Test has been adteirgd routinely to patients
with Parkinson's disease (PD) and other neurodegtve disorders to evaluate
the effect of transcranial applications of AC pdistectromagnetic fields
(EMFs) in the picotesla flux density on visuocoustional skills. A seminal
observation is reported in 5 medicated PD patiehis demonstrated reversal of
spontaneous drawing direction of the bicycle aftey received a series of
transcranial treatments with AC pulsed EMFs. IraBents reversal of the
bicycle drawing direction was observed shortly ratite administration of

pulsed EMFs while in 2 patients these changes waleserved within a time lag
ranging from several weeks to months. All patieit® demonstrated a dramatic
clinical response to the administration of EMFse3éfindings are intriguing
because changes in drawing direction do not oqumtaneously in normal
individuals as a result of relateralization of cibigne functions. This report
suggests that administration of AC pulsed EMFs mdwyce in some PD patients
changes in hemispheric dominance during procesgiagrzisuoconstructional task
and that these changes may be predictive of acphatly favourable response

to AC pulsed EMFs therapy.
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Transcranial AC pulsed applications of weak electrmagnetic fields reduces
freezing and falling in progressive supranuclear pisy: a case report.
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Freezing is a common and disabling symptom in ptiwith Parkinsonism. It
affects most commonly the gait in the form of steasitation and sudden
immobility often resulting in falling. A higher imtence of freezing occurs in
patients with progressive supranuclear palsy (R8#)h is characterized
clinically by a constellation of symptoms includiagpranuclear
ophthalmoplegia, postural instability, axial rigididysarthria, Parkinsonism,
and pseudobulbar palsy. Pharmacologic therapy BfiB8urrently disappointing
and the disease progresses relentlessly to aofatimdme within the first

decade after onset. This report concerns a 67ofdavoman with a diagnosis of
PSP in whom freezing and frequent falling wererttost disabling symptoms of
the disease at the time of presentation. Both symgtwhich were rated 4 on
the Unified Parkinson Rating Scale (UPRS) whichdgsaParkinsonian symptoms and



signs from O to 4, with 0 being normal and 4 besegere symptoms, were
resistant to treatment with dopaminergic drugs saaglevodopa, amantadine,
selegiline and pergolide mesylate as well as viighgotent and highly
selective noradrenergic reuptake inhibitor noryllipe. Weekly transcranial
applications of AC pulsed electromagnetic fieldMEEs) of picotesla flux
density was associated with approximately 50% rediudn the frequency of
freezing and about 80-90% reduction in frequenchaltihg after a 6 months
follow-up period. At this point freezing was rat2davhile falling received a
score of 1 on the UPRS. In addition, this treatnvesd associated with an
improvement in Parkinsonian and pseudobulbar symgteith the difference
between the pre-and post EMF treatment across a3umes being highly
significant (p < .005; Sign test). These resulggast that transcranial
administration AC pulsed EMFs in the picotesla ftlensity is efficacious in
the treatment of PSP.
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Reversal of a body image disorder (macrosomatogn@giin Parkinson's disease by
treatment with AC pulsed electromagnetic fields.
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Macrosomatognosia refers to a disorder of the mdyge in which the patient
perceives a part or parts of his body as disprapuately large.
Macrosomatognosia has been associated with lesidhe parietal lobe,
particularly the right parietal lobe, which intetgs perceptual-sensorimotor
functions concerned with the body image. It hasw##served most commonly in
patients with paroxysmal cerebral disorders suakpdsepsy and migraine. The
Draw-a-Person-Test has been employed in neuropmgibal testing to identify
disorders of the body image. Three fully medicatkeidrly Parkinsonian patients
who exhibited, on the Draw-a-Person Test, macrosagnasia involving the upper
limbs are presented. In these patients spontardrausng of the figure of a

man demonstrated disproportionately large armghEtmore, it was observed
that the arm affected by tremor or, in the cadeilateral tremor, the arm

showing the most severe tremor showed the greabesrmality. This association
implies that dopaminergic mechanisms influence omalrsystems in the
nondominant right parietal lobe which constructlody image. After receiving

a course of treatments with AC pulsed electromagfietds (EMFs) in the
picotesla flux density applied transcranially, tngatients' drawings showed
reversal of the macrosomatognosia. These findiegsotistrate that transcranial
applications of AC pulsed EMFs affect the neur@yatems involved in the
construction of the human body image and additlgmalerse disorders of the
body image in Parkinsonism which are related tbtrgarietal lobe dysfunction.
PMID: 9604168, Ul: 98267527
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Speech impairment in Parkinson's disease is improdeby transcranial application
of electromagnetic fields.
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A 52 year old fully medicated physician with juviendbnset Parkinsonism
experienced 4 years ago severe "on-off" fluctuatiormotor disability and
debilitating speech impairment with severe stuttgrvhich occurred
predominantly during "on-off" periods. His speenipairment improved 20%-30%
when sertraline (75 mg/day), a serotonin reuptakéitor, was added to his
dopaminergic medications which included levodopaasmtadine, selegiline and
pergolide mesylate. A more dramatic and consisteptovement in his speech
occurred over the past 4 years during which tineepiitient received, on a

fairly regular basis, weekly transcranial treatnsemith AC pulsed
electromagnetic fields (EMFs) of picotesla flux digyn Recurrence of speech
impairment was observed on several occasions wéggriar treatments with EMFs
were temporarily discontinued. These findings destrate that AC pulsed
applications of picotesla flux density EMFs mayeofd nonpharmacologic
approach to the management of speech disturbam&askinsonism. Furthermore,
this case implicates cerebral serotonergic defayien the pathogenesis of
Parkinsonian speech impairment which affects nmwaiea 60% of patients. It is
believed that pulsed applications of EMFs improthed patient's speech
impairment through the facilitation of serotonergggnmsmission which may have
occurred in part through a synergistic interactiotih sertraline.

PMID: 9522256, Ul: 98182725

Int J Neurosci 1997 Oct;91(3-4):189-97

Treatment with AC pulsed electromagnetic fields impoves the response to
levodopa in Parkinson's disease.
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A 52 year old fully medicated Parkinsonian patieiih severe disability (stage

4 on the Hoehn & Yahr disability scale) became gspmatic 10 weeks after he
received twice weekly transcranial treatments Withpulsed electromagnetic
fields (EMFs) of picotesla flux density. Prior teatment with EMFs, his
medication (Sinemet CR) was about 50% effectivetandxperienced end-of-dose
deterioration and diurnal-related decline in thegls efficacy. For instance,

while his morning medication was 90% effective, dfiernoon medication was
only 50% effective and his evening dose was onbp &fective. Ten weeks after
introduction of treatment with EMFs, there was 4id8provement in his response
to standard Sinemet medication with minimal changes efficacy during the
course of the day or evening. These findings detmatesthat intermittent, AC
pulsed applications of picotesla flux density ENMifaprove Parkinsonian symptoms
in part by enhancing the patient's response tallepa. This effect may be



related to an increase in the capacity of striafalneurons to synthesize,

store and release DA derived from exogenously seghdvodopa as well as to
increased serotonin (5-HT) transmission which reenlshown to enhance the
response of PD patients to levodopa. Since detlitiee response to levodopa
is a phenomenon associated with progression alifease, this case suggests
that intermittent applications of AC pulsed EMFsafotesla flux density
reverse the course of chronic progressive PD.
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Reversal of cognitive impairment in an elderly parknsonian patient by
transcranial application of picotesla electromagnet fields.
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A 74 year old retired building inspector with ayidar history of Parkinson's
disease (PD) presented with severe resting tremthei right hand, generalized
bradykinesia, difficulties with the initiation ofg with freezing, mental
depression and generalized cognitive impairmemiteebeing fully medicated.
Testing of constructional abilities employing varsodrawing tasks demonstrated
drawing impairment compatible with severe left hgphieric dysfunction. After
receiving two successive transcranial applicatieash of 20 minutes duration,
with AC pulsed electromagnetic fields (EMFs) of pibotesla flux density and
frequencies of 5Hz and 7Hz respectively, his trerearitted and there was
dramatic improvement in his drawing performancedifidnal striking
improvements in his drawing performance occurreer ¢he following two days
after he continued to receive daily treatments \EithFs. The patient's drawings
were subjected to a Reliability Test in which 1rareported 100% correct
assessment of pre- and post drawings with all plessomparisons (mean 2 =
5.0; p <.05). This case demonstrates in PD ragudrsal of drawing impairment
related to left hemispheric dysfunction by brigfnscranial applications of AC
pulsed picotesla flux density EMFs and suggestsdbgnitive deficits
associated with Parkinsonism, which usually argrassive and unaffected by
dopamine replacement therapy, may be partly reddrge@administration of these
EMFs. Treatment with picotesla EMFs reflects atingtedge" approach to the
management of cognitive impairment in Parkinsonism.
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