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On August 6, 1 996, the Federal Communications 
Commission (FCC) adopted U.S. radiation standards 
for transmitters operating in the 300 kHz to 100 
GHz frequency range as required by the Telecommu
nications Act of 1996. 1 This transmission range 
includes both radio and microwave frequencies for 
wireless phone and satellite communications sys
tems. Table 1 from the Federal Register summarizes 
the exposure limits for each frequency.This table 
does not apply to portable devices, i.e. phones. 

For the general public, the exposure limit for the 
1500 MHz - 100,000 MHz (microwave) range is 
1 mW/cm2

; for the 300 MHz - 1500 MHz range, the 
exposure limit is calculated as a function of the 
frequency, not to exceed 1 mW /cm2

• These expo
sure limits become important as we explore health 
effects research of Soviet and East .European scien
tists. 

Soviet Studies 
In 1 960 the Academy of Medical Sciences USSR 

published an overview of human and animal research 
called The Biological Action of Ultrahigh Frequencies 
identifying effects of UHF (historically, frequencies 
a~ove_ 300 MHz).2 While the thermal (heating) 
b1olog1cal effect of high intensity radio/microwave 
frequencies is accepted as convention by both 
Eastern and Western scientists, non-thermal biologi
cal effects of various EMF frequencies at lower 
intensities have not found the acceptance and 
attention here that Soviet and East European scien
tists dedicated to these health problems. This 
oversight has cost us proper acknowledgement of 
electrical sensitivity (ES) in this country and faces us 
with the new radiation standards of the FCC. 

In the pref ace of the Soviet overview, one of the 
editors noted " ... special attention has been paid to 
the problem of the non-thermal action of ultrahigh 
frequencies." The intensity of UHF t which they 
found a detectable t hermal effect in animals was 1 O 
mW/cm2

• Their studies in this book are primarily 
concerned with effects below 1 OmW/cm2

• 

The human studies of workers exposed to UHF 
are most revealing. In one study (Sadchikova), 525 
workers (men and women) xposed to UHF on the 
job were divided into t hree cat gories depending 
u n their level of exposure. The majority of t hem 
had been employed in t hat capacity at least four 
years. A medical evaluation of each worker found a 
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higher incidence of similar symptoms among each 
group correlating with that group's exposure level. 
Among workers overall, the most common symp
toms they mentioned were headache, fatigue, 
extreme irritability, and sleepiness at work. The 
medical evaluation by worker group ·found tllese 
most common symptoms: 

Group 1 - 184 workers (most exposed) 
history of periodic exposure to UHF up to several 
mW/cm2 

73% Bradycardia (heart slowing) 
27% Arterial hypotension 
20% Fatigue 

Group 2 - 263 workers 
history of periodic exposure to UHF up to 1 mW 
/cm2 (Note: 1 mW/cm2 is the continuous maxi
mum exposure limit under the new FCC radiation 
standards for the U.S. general p.ublic.) 

39% Headache 
37% Thyroid gland enlargement 
35% Fatigue 

Group 3 - 78 workers 
history of continuous exposure to UHF up to 
tenths of a mW/cm2 

52% Thyroid gland enlargement 
38% Bradycardia (heart slowing) 
36% Headache 

Control grnup - 1 CO unexposed workers (teachers) 
14% Arterial hypotension 
14% Thyroid gland enlargement 
10% Fatigue 

In another study, Sokolov and Arievich examined 
blood changes of UHF-exposed workers. Workers 
were divided into the same three types of categories 
as used prior, based upon their level of exposure. 
Elevated levels of leukocytes were found among all 
groups, with the most exposed having a higher 
incidence: 

Leukocytes 
Above 7400 

Cells Per 
Cubic Millimeter 

Group 1 - 197 workers (most exposed) 31.6% 
Group 2 - 132 workers 18.2% 
Group 3 - 69 workers 28. 9% 
Control group - 100 unexposed workers 16.0% 

The most exposed group had 29 workers 
( 14. 7 %) with a leukocyte count above 8000. (An 
excess number of leukocytes in th blood is one 
characteristic of leukemia.) 

Gel'fon and Sadchikova examined the blood of 
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57 UHF workers, 47 with a history of constant 
exposure and 10 with periodic exposure. In 33 of 
those examined, a high histamine content was found 
in the blood. The researchers summarized their 
findings by reporting that constant exposure to UHF 
fields could cause both an increase in blood hista
mine level and in total blood protein level. 

Soviet researchers also investigated UHF work
ers' sensitivity to odors. as an indicator of central 
nervous system disruption from UHF exposure 
(lobanova and Gordon). Olfactory sensitivity to tar, 
camphor, thymol and rosemary were assessed using 
a control group for comparison. This study found the 
most UHF-exposed workers had less sensitivity to 
odors, which they attributed to a decrease in central 
nervous system excitability due to their history of 
UHF exposure. 

In this book's summary section outlining recom
mendations for medical assessment of UHF workers, 
they state " ... illness after the influence of UHF is 
characterized primarily by functional disorders of the 
nervous and cardiovascular systems, manifested in 
the development of an asthenic symptom complex, 
symptoms of vascular hypotension, bradycardia, and 
dystrophy of the myocardium, and changes in the 
crystalline lens (cataract) in the case of a consider
able intensity of the influence." 

The final article within the book, called "Tempo
rary Sanitary Regulations in Work with Generators of 
Centimeter Waves" (Centimeter waves range be
tween 3-30 GHz; these-standards were also recom
mended for decimeter waves (300-3000 MHz).), 
outlines these regulations as approved by the Chief 
State Sanitary Inspector of the USSR, V. Zhdanov, 
on November 26, 1958: 

"Hygienic Standards 
The intensity of irradiation at places where work

ers with generators f centimeter waves are found 
should not exceed t e following maximum permissi
ble values: 

a) in the case of irradiation during the entire 
working day-no more than 0. 01 m watts/cm2 

( 10 µ 
watts/cm2

); 

b) in the case of irradiation for no more than two 
hours per working day-no more than 0. 1 m 
watts/cm 2 (100 µ watts/c 2

); 

c) ·in the case of irradiation for no more than 15-
20 min. per working day-no more than 1 m 
watts/cm 2 (1000 µ watts/cm2

), under conditions of 
an obligatory use of protective goggles." (Please 
note that the exposure level under item c is the new 
FCC radiation limit for public exposure 24-hours daily 
for their lifetime.} 
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The 1958 Soviet occupational radiation standard 
of .01 mW/cm2 (milliwatt per square centimeter) for 
the frequency range 300 MHz - 30GHz was based 
on a safety factor of ten; their standard was one
tenth of the radiation intensity at which symptoms 
were known to occur at that time ( 1 mW /cm2 

exposure for one hour divided by a ten-hour workday 
equals . 1 mW /cm2 exposure level, divided by a 
safety factor of 10). 1

•
2 Clinical medical evaluations of 

microwave workers began at the Moscow Institute 
of Labor Hygiene and Occupational Diseases in 
1948. 2 The results of this clinical experience in part 
assisted in development of the 1958 Soviet occupa
tional radiation standards. 2 

Pre-employment medical evaluations of prospec
tive radiation workers was required by law under a 
1957 Order of the Minister of Health - USSR " ... in 
order to prevent occupational diseases." 1 

According to this Order and added suggestions 
from the Moscow Institute, applicants who had 
blood diseases, epilepsy, cataracts, central nervous 
system diseases, endocrine diseases, ulcers, glauco
ma, cardiovascular injuries, etc. were considered 
unfit for work with ultrahigh frequency (300 MHz -
3000 GHz) generators as the radiation exposure 
could exacerbate these conditions.' However, by 
1973 one researcher (Gordon) at the Moscow 
Institute of Labor Hygiene and Occupational Diseas
es reported that the group of microwave-exposed 
workers who began employment after 1960 were 
not clinically healthy-after the pre-employment 
medical evaluation law and the 1 958 radiation 
standards were in force. 3 Proposed reasons why the 
workers were unhealthy focused on the possibility 
that the 1958 radiation standards, which were still 
in force, were inadequate or that the health problems 
were due to intermittent radiation exposure typical 
of the work. 3 Soviet studies had previously deter
mined that intermittent radiation exposure was more 
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biologically damaging than continuous radiation 
exposure, when energy and exposure time were the 
same. 3 

Over the years, the Soviets medically evaluated 
more than 1 000 microwave workers. 2 Regulations 
were in place by 1958 requiring radiation workers be 
given at least one annual medical exam to assess 
their health. 1 Workers who developed an illness that 
was aggravated by radiation exposure at work were 
allowed a leave of absence or a work transfer. 1 

The occupational microwave standard of .01 
mW/cm2 was the daily limit for exposed Soviet 
workers. The Soviet public's radiation exposure limit 
was .001 mW/cm2

•
2

•
3 In contrast, the new U.S. 

public's radiation exposure limit under the Federal 
Communications Commission (FCC) standards of 
August 1996 is 1 mW/cm2

•
4 The Soviets were more 

conservative in their standards assessment; they 
considered variables such as pre-existing health 
problems which could increase a person's risk of 
developing non-thermal radiation-induced illness and 
allowed a safety margin within their standards to 
reduce this risk. 

The difference between the 1958 Soviet radia
t ion standards and the U.S. standards of that time 
was explained by one Soviet researcher as simply 
that the U.S. standards were solely based on protec
tion from the thermal Cheating) effect, ignoring non
thermal effects. 3 A recent letter from the U.S. 
Environmental Protection Agency (EPA) states that 
the current U.S. FCC radiation standards are also 
solely based on considerations regarding a thermal 
effect. The current FCC public exposure level of 1 
mW/cm2 was recommended by Bell Telephone 
Laboratories for workers in the 1950s. 2

•
5 Bell's 

calculations considered environmental variables that 
could increase the heating effect (air movement, 
temperature, and humidity) as well as physical work. 
Their guidelines were to avoid radiation exposures 
exceeding 10 mW/cm 2

, only occasionally become 
exposed to levels betwe 1-10 mW/cm2

, and allow 
unlimited exposure only t radiation levels below 1 
mW/cm 2

•
2 

Conversely, the Soviets were particularly con
cerned about the cumulative effects of non-thermal 
radiation doses over time, including reproductive and 
genetic effects. 2•

3
•
6 By 1973, a Soviet researcher 

reported that in animal studies, non-thermal micro
wave intensities were found to " ... elicit disturbances 
in spermatogenesis, degenerative changes in the 
ovaries, rj ecreased reproductive capacity, decreased 
number of progeny, an i damage to the feti. " 3 

The Soviets also used animal studies to verify 
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and elucidate their clinical findings of ill health 
among microwave workers. For example, Tolgskaya 
and Gordon investigated microwave-induced chang
es in the nervous system of rabbits and rats exposed 
to 1 mW /cm 2 for one hour daily during 100-200 
days. 1 Although the animals appeared healthy after 
this exposure, thickening and distortion of the 
nerves were found. Subsequent neurological fi ndings 
by Tolgskaya and Gordon were reported in the ir 
1973 book Pathological Effects of Radio Waves. 
These experiments used an in-depth assessment Jf 
nervous system changes to investigate what would 
otherwise not be readily apparent. The researchers 
studied changes in nerve synapses and receptors, 
using healthy control animals for comparison . 

In one study, rats irradiated by microwaves 
between 4-10 mW /cm 2 for 30 minutes during 35-40 
sessions had deformed dendrites in the cerebral 
cortex, displayed as a reduction in . the number of 
appendages (spines) on the dendrites as well as 
thicker and shorter dendrite spines. Pavlov condition
ing of the animals was also affected. As the experi
ment continued, the spines on the dendrites disap
peared. At this time, Pavlov conditioning responses 
also disappeared. These changes were more appar
ent when using pulsed microwaves than when using 
non-pulsed (continuous) microwaves. Further studies 
revealed that both the 11 axo-dendritic synapses " and 
"axo-som&tic synapses" of the brain were particu
larly affected by microwave exposure. 7 These 
changes in the cerebral cortex were considered 
similar to changes when animals were exposed to 
toxic chemicals. 1 

·
7 

A trend the Soviets uncovered in many studies 
was the often noticed fluctuating symptoms during 
the course of radiation experiments with animals. 1·

2 

When first exposed, the animals became more 
excitable and their blood pressure often increased. 
Then, as the Soviets explained, a period of adapta
tion sets in and symptoms subside-for example, 
blood pressure may then reduce below normal. This 
period may last for the duration of the experiment. 
Adaptation has also been studied in the area of 
multiple chemical sensitivity (MCS) research. 8

·
9

·
10 

According to a paper by William J. Rea, M.D. , et al, 
11 Adaptation is an acute survival mechanism in which 
the individual · gets used to ' a constant toxic expo
sure in order to survive, at the same time suffering 
a long-term decrease in efficient functioning and 
perhaps longevity . " 8 Apparently, in general, when 
this second phase has run its course, the final phase 
of exhaustion sets in, according to the stress
adaptation-fatigue sequence proposed by Selye's 



classic work. 2
•
1

•
10 

Interestingly, the hypothalamus is necessary to 
modulate responses to stress. 1• 1

1 Even more inter
esting is the research the Soviets did examining 
changes in the hypothalamus during radiation expo
sure. In a multi-phase animal study, three stages of 
blood pressure were found to coincide with three 
separate phases of hypothalamic neurosecretion 
when radiation-exposed:3

•
7 

Phase 1 - blood pressure rises. 
During this stage, hypothalamus secret ion increases 
and adrenal gland activity increases. 
Phase 2 - blood pressure normalizes. 
The activity of the hypothalamus and adrenal gland 
normalize. 
Phase 3- blood pressure decreases to below normal 
level. 
This period is considered a state of exhaustion 
where neurosecretion decreases markedly accompa
nied by an increase in hypothalamic cell death and a 
decrease in RNA, DNA and lipids in the adrenal 
cortex. 

In another study, researchers evaluated the 
influence of 1 mW/cm2 microwave frequencies on 
rodent blood pressure. 1 Thirty minute daily expo
sures caused a tendency for increased blood pres
sure during the first 14 weeks of exposure followed 
by a reduction to subnormal levels during the second 
course of 14 weeks. When the microwave exposure 
ceased, blood pressure resumed within the normal 
range. This pattern is similar tO other studies where 
animals were allowed to recover after the radiation 
part of an experiment-they were often able to 
recover normal blood pressure and symptoms would 
subside. However, the longer the radiation exposure 
interval, the less likely the animal was to make a full 
recovery. This finding was also true of Soviet radar 
workers who had a long history of microwave 
exposure and whose symptoms did not normalize 
even after discontinuing work. They were classified 
as "occupational invalids" .3 

Particular attention was accorded the hypothala
mus early in the Soviet research due to the fact that 
t he hypothalamus is import ant to regulation of the 
body's cardiovascular system, temperature, circadi
an rhythm, autonomic nervous system, and endo
crine system, each of which can be affected by 
radiation exposure. 7• 1

1 Soviet researchers reported 
t hat health problems related t o low intensit y, non
thermal icrowave exposure have " ... a definite 
cl inical fo m ... " signified by" ... autonomic asthenia, 
neurocirculatory dystonia, and features of dience
phalic insufficiency. " 7 One of these researchers 
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further disclosed that " ... disfunction in t he hypothal-
amus-hypophysis-adrenal cortex system is obviously 
responsible for the clinical syndromes of the dis
ease. "3

•
7 

The functional disturbances and damage found 
during the Soviet animal radiation studies were 
several times identified as not being unique to 
radiation exposure; they mentioned how similar 
some of the results matched damage they had seen 
from other toxins-arsenic, lead, etc. In particular, 
several researchers' studies found changes in secre
tion of the hypothalamus and neurohypophysis 
during exposures other than microwaves-sound, 
light, chemicals, x-rays, and electricity.3 More 
recently, U.S. researchers have proposed studying 
hypothalamus changes as an important part of 
understanding chemical sensit ivity (MCS).9

•
10

•
12

•
13 

According to Dr. William Rea 's book, Chemical 
Sensitivity, Volume 3, because the. hypothalamus 
works with the pituitary gland, pineal gland, olfacto
ry nerve, brainstem, etc. , toxic stimulation of the 
hypothalamus could affect any of these. 13 And, 
some symptoms of MCS such as fatigue and myal
gia, he proposes, could possibly be derived from this 
hypothalamus stimulation.13 Fatigue is also a com
mon symptom of electrical sensitivity, particularly 
during exposure to microwaves and other electro
magnetic radiation. (For an in-depth technical analy-
5is of nervous system and hypothalamus changes 
under radiation exposure, review in particular refer
ences 3 and 7.) 
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Soviet studies of microwave and other radiation 
health effects included the use of various pharma
ceutical drugs and herbs in an effort to determine 
how to both quell the symptoms and pinpoint the 
disfunction. (Warning: Drugs, etc. mentioned in this 
article may be misspelled or otherwise incorrect due 
to noted problems in the translated documents. 
Many of the drugs listed are not in a current U.S. 
edition of Physician's Desk Reference and therefore 
are likely unavailable. This article is a general over
view intended only to provide possible clues about 
radiation illness to those with a medical education.) 

A 1973 Soviet article by Lobanova reported on 
changes in the survival time of healthy white rats 
exposed to lethal thermal-level micro wave radiation 
after being given a pharmaceuti cal drug or other 
chemical. 1 Fifteen drugs/chemicals ere tested; 
reported effects are listed below. (Drug pacifies are 
from the article.) : 

Decreased Survival Time 
Caffeine (stimulant) 
Pentylenetetrazol (stimulant) 
Chlorpromazine 
Epinephrine 
Ephedrine 
Atropine 
Acetylcholine 
Nicotine 
lndopa (monoamine oxidase inhibitor) 
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Increased Survival Time 
Chloral Hydrate (narcotic) 
Sodium Barbital (narcotic) 
Bemegride (analeptic) 

No Effect 
Neostigmine 
Serotonin 
Mexamine 

Lobanova stated that chemicals which either 
stimulated or decreased adreno-, cholino-, and 
serotonin brain sites reduced survival time of the 
animals. 1 Another Soviet researcher (Gordon) wrote 
that Lobanova concluded from this study that the 
reason the narcotics and analeptic increased the 
animals' survival times was due to their inhibitory 
effect on the brain/nervous system. 1 

A second study, also undertaken by Lobanova, 
tested the effect of pharmaceutical drugs and other 
chemicals on temperature changes of white rats 
subsequently exposed to thermal-intensity micro
waves. 1 This study presumed that body temperature 
was dependent upon the health of the central 
nervous system. Results are reported below. Tem
perature changes were compared with a control 
group not chemically exposed: 

Temperature Change 
lessened During 
MW Exposure 
Acetylcholine 

No Effect on 
Temperature During 
MW Exposure 
Histamine 
Caffeine 
Bemegride 
Chlorpromazine 
Atropine 

Increased Recovery 

Temperature Change 
Increased During 
MW Exoosure 
Epinephrine 

Shortened· Recovery 
Time to Normal 
Temperature 
Acetylcholine 

Time to Normal Temperature 
Epinephrine 
Atropine 
Caffeine 
Bemegride 
Chlorpromazine (produced sub-normal temperature after 
exposure) 

This study concluded that the "adrenolytic 
agents", chlorpromazine and acetylcholine, lessened 
the microwave heating effect while the "cholinolytic 
agents" , atropine and epinephrine increased the 
effect, although both atropine and chlorpromazine, 
which "block both adreno- and cholinoreactive 
stru tures in the nervous system", seemed ineffec
tive in altering body temperature while microwave 



exposed. 1 

Soviet animal studies of how the body compen
sates under radiation exposure found that although 
electromagnetic frequencies have health effects 
specific to the type of radiation exposure, a general 
consistency in the trend of those compensating 
factors holds true. 2 For example, several of their 
studies found central nervous system acetylcholine 
increases, blood histamine increases, and reduced 
central nervous system cholinesterase activity due 
to radiation exposure in general. 2 The Soviets men
tioned that the hypothalamus moderates the regula
tion of each of these. 2 

Gordon and Tolgskaya believed that microwave 
exposure could interfere with the body's cholinergic 
functions and nervous system, leading to what they 
considered a characteristic trait of autonomic distur
bance-for the parasympathetic nervous system to 
predominate over the cardiovascular system . .i 

Regarding the medical treatment of Soviet work
ers suffering from radiation exposure, there is some 
translated information available but differences of 
opinion appear in the literature. Gordon indicated 
that some medical doctors thought that a balance 
between tranquilizing and stimulating drugs might be 
most helpful. 1 Others were more cautious about the 
use of stimulants, as the radiation workers often 
overreacted to them. 1 Sadchikova and Glotova 
pointed out that the treatment varies with each 
person, as each has a total symptom picture unique 
to them. 1 

According to Petrov, many treatments used for 
the Soviet radiation workers focused on stabilizing 
the central nervous system.3 Drug use varied and 
depended on the individual's health condition. The 
following is a general list. {Classifications are from 
the Soviet documents.):3 

Sedatives and Sleeping Pills 
Valerian 
Bromine preparations 
Barbamyl 
Bromural 
Phenobarbital 
Verona I 
Noxiron 
Sodium Barbital 

Antihistamines 
Dimedrol 
Diprazine 
Suprastin 
Pipalphene 
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Tranquilizers 
Trioxazine 
Elenium 

Other Drugs 
Bellaspon 
A pi lac 

Other researchers reported a variety of treat
ments categorized by the symptom picture: 1 

Asthenic Syndrome 
analeptics/sedatives: Bromine preparations, Leonor 

us, Valerian, Hawthorn, Korvalol 
in combination with stimulants: Sec renin, tincture 

of Ginsen(g ?) root, Pankrotin, etc. 

Vagotonia 
cholinolytic drugs; Atropine, Amizil 
also: Belloyd, Bellaspon, subcutaneous insulin, 
intravenous glucose 

Miscellaneous 
tranquilizers: Seduksen, Elenium, Trioksazin 
antihistamines: Dimedrol, Pipol'fen, Suprastin 
vasodilators: Magnesium Sulfate 
other: Reserpine, Papaverine, Eufillin, No-shpa, 

Validol, Nitroglycerin, lntensain, Panangin, lzoptin, 
Anal'gin, Chlorpromazine, Propazin 

Some general treatments Soviet doctors some
times recommended to workers ill from radiation 
exposure were a high-calorie diet with many vita
mins, cool showers, injections of ATP, oxygen 

. 1 4 therapy, massage, and gymnastics. · 
Soviet researcher Petrov found that animals 

given gutimine (guanylthiourea) or sodium hydroxy
butyrate were more resistant to microwave expo
sure.3 However, no preventative medicine was 
indicated in these reports. 3 Physical fitness was, 
however, considered a factor in resistance to micro
wave sickness, with exercise proposed by Petrov as 
a preventative measure. 3 

Typical symptoms found in one 1 960 Soviet 
study (Sadchikova and Orlova) of 263 workers 
periodically exposed to microwaves up to several 
hundred micro watts per square centimeter (less than 
1 mW /cm2

) were the following:3 

Symptom 
Bradycardia 
Dermographism 
Headaches 
Cardiovascular complaints 

Percent 
48% 
40% 
39% 
37% 

f ""' q II II IHI <I I I I I I I I J I ' ! . '· ' ' ' . . ' • ' 



" 
Increased fatigue 35% 
Hyperhidrosis of the hands 28% 
Arterial Hypotonia 28% 
Irritability 27% 
Drowsiness at work 12% 
Sinus Arrhythmia 1 0% 

These workers were primarily between ages 20 
and 40, with most employed for 4 years (66%). 

Sadchikova and Glotova outlined the short-term 
results of medical treatments for other radiation 
workers: 1 

Asthenic syndrome 
returned to their jobs 54 
reassigned to oth jobs ..2 

61 

Astheno-vegetative syndrome 
returned to their job 5 
reassigned to other jobs 7 
work release of 1-2 months and 

further medical care at health 
resorts or other facilities 28 

occupational invalids ll 
81 

The researchers of this study noted that despite 
medical treatment and temporary avoidance of 
radiation exposure, the workers' medical conditions 
tended to worsen with repeated radiation exposure, 
especially as the health problems became more 
severe. When the condition became severe, ad
vanced hypertension, ischemic heart disease, and 
convulsions were common. 1 No cure was mentioned. 

Comparing the drug classifications used by the 
Soviets with the 1996 ES Network Treatment 
Survey results, some similarities are seen. Although 
only one drug appeared on both lists (Phenobarbital
-an anticonvulsant), several of the Survey drugs 
also act on the nervous system, i.e. antidepressants 
and anticonvulsants. 5 

Are there any chemical similarities in the drugs? 
Also, is there a similar function or location of action 
among the drugs mentioned? A possible chemical 
relationship may exist among some of the Survey 
drugs, as several have a "meth" or "methyl" compo
nent in the scientific name: Vicodin, Prozac, Pheno
barbital, Doxepin, NSAID (non-steroidal anti-inflam
matory drug). Volmax, lmitrex, Neurontin, Xanax, 
Diflucan, Nizoral, and Nopramin. 5 Perhaps this 
chemical connection is a lue to a common function 
or merely a common ingredient in drugs in general. 
Does the possibility of Neurontin using the NMDA 
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(N-methyl-D-aspartate) receptor sites (Electrical 
Sensitivity News, Vol. 1, No. 4, cover story) presage 
that perhaps these other drugs may have an NMDA 
affinity also 7 

Secondly, several of the drugs on the Survey list 
have a warning posted in Physicians Desk Reference 
that they not be used with monamine oxidase (MAO) 
inhibitors: Vicodin, Prozac, Phenobarbital, Doxepin, 
Vol max, lmitrex, Tegretol, Klonopin, and Nopramin. 5 

This similarity may be another clue as to why they 
are beneficial for some ES. 

· Of the drugs mentioned by the Soviets, Chlor
promazine has a "methyl" component, Papaverine 
(Hydrochloride?) has a "meth" compon nt, Reserpine 
has a "meth" component and an MAO inhibitor 
warning. 5 If the Soviet antihistamine Dimedrol is the 
U.S. antihistamine Demerol, then it is of int rest to 
note that Demerol has a "methyl" component and 
MAO inhibitor warning too. Anafr.anil, a current 
prescription drug not mentioned in the Survey results 
but used by some ES in Sweden, also has a "meth
yl" component and an MAO inhibitor warning. 
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Microwave Sickness - Part 4 

Lucinda Grant 

In the ES survey results reported in the last 
newsletter issue, participants reported illnesses 
which they believe are related to their electrical 
sensitivity. Among these illnesses are sensitivity to 
sun, light, and sound. 1 Soviet documents regarding 
microwave sickness also mention these sensitivities 
as a possible consequence of radiation exposure. 

In a paper by Kalada, Fukalova and Goncarova 
presented at the 1973 Warsaw microwave sympo-



sium, health effects of 30-300 MHz radiation were 
outlined. 2 Among 50 Soviet workers exposed for at 
least five years, one reported symptom was " ... a 
lowered threshold sensitivity to ultraviolet radia
tion. " 2 

Another Soviet researcher (Petrov), in summariz
ing findings of many other Soviet microwave stud
ies, stated that in addition to the characteristic 
symptoms of headaches, fatigue, dizziness, nausea, 
chest pain, etc., exposure to bright lights and loud 
noises can irritate microwave sickness patients. 3 

Petrov also indicated that as microwave sickness 
progressed, difficulty concentrating may beco e 
manifest. 3 In the ES survey results, difficulty on
centrating tied for first place with skin pr blems as 
the most common ES symptom. 1 

Soviet research on skin effects of microwave 
exposure found thermal-level millimeter waves (30-
300 GHz) most apt to produce skin effects.4 Tolg
skaya and Gordon explained that the millimeter 
waves were most absorbed by the skin and most 
irritating to the skin's nerves, resulting in their 
" ... sending an intensive flow of impulses along the 
afferent fibers to the spinal ganglia and on into the 
brain ... t1 4 Centimeter waves (3-30 GHz) were less 
absorbed by the skin than millimeter waves and 
therefore produced fewer skin effects~ Even so, their 
studies of nonthermal centimeter waves found 
" ... uneven thickenings, mutual impregnation, and 
varicose distensions ... " in skin nerve fibers of 
animals exposed to 1 mW /cm2 for one hour daily over 
100-200 days. 5 Decimeter waves (300-3000 MHz) 
had even less absorption at the skin level and pro
duced the least noticeable skin effects of the micro
wave range.4 However, in rating the overall health 
hazards of microwaves, Tolgskaya and Gordon rated 
centimeter waves most harmful, with decimeter and 
millimeter waves second and third in producing 
severe effects, based upon animal experiments at 
lethal microwave exposures.4 

In concluding the Soviet studies, an interesting 
insight into t he skin/nervous system interrelation
ships during the developme t and promotion of 
mic. ow ave sickness was pr osed by Tolgskaya and 
r.ordon:4 first, electr agnetic exposures at a 
variety of frequenci s (at nonthermal intensities) 
" ... stimulate the sensory nerve fibrils ... ti of the skin 
and, penetra ing more deeply, the EMFs " ... stimulate 
the sensory nerve fibrils of visceral receptive fields." 
They .. ated that the neurons in the spinal ganglia 
were the primary receptors of this stimulation which 
was carried to the brain, particularly the " ... inter
neuronal synapses of the cerebral cortex ... ". There-
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' 
fore, EMF stimulation of the brain occurs directly via 
deeply penetrating exposures and also indirectly via 
nerves which carry the stimulation to the brain. 
Tolgskaya and Gordon further stated that this 
excessive stimulation will " ... induce considerable 
changes in its nerve cells: shrinking of the cortical 
cells, swelling and vacuolation of the cytoplasm of 
the hypothalamic neurons. ti They concluded that 
these changes result in neuroendocrine disturbances, 
leading on to more disfunction within the nervous 
system and organs of the body EMF exposed. 

Poland Studies 
In 1961, PolMd a,dqpted the Soviet UHF (ultra

high frequency) occupational radiation standards, 
which limited worker exposure above .01 mW/cm2

•
6 

By 1963, however, Poland relaxed the standards 
while adding limits for the general public and for 
intermittent occupational radiation exposure. 6 The 
new unrestricted continuous exposure limit for a 
working day was .2mW /cm2

; above that level, 
restrictions applied with 1 OmW /cm 2 as the upper 
limit.6.7. The general public's exposure limit was 
. 01 mW /cm2 for continuous exposure-the Soviet's 
unrestricted occupational limit. As part of the 1963 
regulations, prospective Polish microwave workers 
were required to undergo a medical evaluation to 
determine their fitness for work with microwave 
generators.6 These initial exams included a general 
physical; blood, urine, neurological, and eye tests; a 
chest x-ray, EEG, and EKG. After employment, 
annual medical checkups were also required. 

The new Polish standards were developed based 
on a review of Soviet, American, and Czechoslovaki
an research in addition to their own research. 6 

Although the 1963 standards indicate an optimism 
about increasing radiation exposure, the scientific 
literature from Poland shows health problems in 
Polish microwave workers which are the same as 
Soviet reports. 6 

In Poland, many health evaluations of microwave 
workers were undertaken in the 1960s. 6 One review 
of worker health complaints found headaches and 
fatigue the most common symptoms of first-year 
microwave workers exposed below .1mW/cm 2

•
6 

A six-year study by Siekierzynski assessed the 
health of 841 male microwave-exposed workers. 2 

The workers were categorized by their estimated 
exposure level. Among the 507 workers routinely 
exposed to more than .2mW/cm2

, 180 (36%) had 
nervous system symptoms, 87 (17%) had gastroin
testinal symptoms, and 50 (10%) had an abnormal 
EKG. Of this group, 38% were employed fewer than 



six years. The majority of these workers were under 
age 31 (56%). At the time of the study's conclu
sion, 239 of the 507 workers (4 7%) were classified 
as now unfit for this type of work, due to their 
health problems. 

The remaining 334 workers, who were exposed 
to less than .2mW/cm2 during employment, had the 
following symptoms: nervous system 116 (35%), 
gastrointestinal 78 (23%), and abnormal EKG 32 
(10%). In this group, 40% were employed less than 
six years. The majority of these workers were 
between ages 31-45 (58%). When the study ended, 
167 of the 334 workers (50%) were classified as 
unfit for this work. 

Although the two study groups showed no 
significant differences related to exposure le els, 
these workers had a high level of illness in both 
groups which in many cases lead to becoming 
unable to continue in that occupation over the long 
term. 

On a final note regarding the Polish studies, th 
book Risk Benefit Analysis: The Microwave ase 
reported that prior to 1978 a researcher in Poland 
personally encountered " ... male workers in one 
factory who could 'sense [and almost quantitate] the 
presence of microwave energy' t the power levels 
actually measured, but co Id not explain how or why 
they could do it. " 8 
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Microwave Sickness - Part 5 

Lucinda Grant 

Czechoslovakian Studies 
In 1960 the Institute of Industrial Hygiene a d 

Occupational Diseases in Prague, Czechoslovakia 
created a Department of High Freq ency to investi
gate the health effects of nonionizin radiati n. 1 As 
part of this investigation, the Depa ent w nt to 
about 200 locations of electromagnet exposures 
such as " factories, broadcasting stations, televi ion 
and ra ar centers" to measure the expo ures nd 
inter 'ew those exposed. 1 Also, animal stud' es were 
car ·ed out in order to confirm the results of he site 
in estigations. 

Among the findings from the ori-site investiga
tions and the animal studies were cumulative ef fects 
of chronic exposure, noting " .. .in the course of time 
the organism becomes more perceptive of the 
effects of the field. " 1 Neurological symptoms were 
predominant. The pattern of symptoms included 
head pain, eye pain, fatigue, weakness, dizziness, 
insomnia, moodiness, fear, slight quivering f the 
eyelids/tongue/fingers, dermographism, hair loss, 
head and forehead skin pressure. muscle pain, 
memory loss, tension or depression, heart pain, 
heartbeat irregularity, difficulty breathing, and exual 
problems related to infertility and libido. 1 Prolonged 
exposure to higher intensity fields produced low 
blood pressure as a late-stage effect which so e
times caused the person to collapse. Differe ce in 
sensitivity to EMF exposures were found: omen 
were more likely to have symptoms than men, you g 
people more so than older people. 

Based upon this research and EMF research 
results in other countries, Czec oslovakia adopted 
radiation standards for oc pational and public 
exposures in 1965.1

•
2

•
3 Occupational exposure in the 

frequency range of 300 Hz-3000 GHz was .01 m
W /cm 2 for pulsed fie! exposure, t he same occu
pational limit as So iet workers had, except that the 
Czechoslovakian limit was speci fically called an 
average exposure limit, measured over one week. 
Average exposure limits allow higher actual expo
sures than fixed radiation Ii its; the Soviet stan
dards appear to be fixed limits instead. The occupa
t ional standard for continuous field (non-pulsed) 
exposure was an average of .025mW/cm2

• Public 
exposure was limited to .001 mW/cm2 for pulsed 
waves and .0025mW/cm2 for non-pulsed waves 



averaged over one week for the 300 MHz - 3000 
GHz range. 

In explaining how these standards were deter
mined, Karel Marha at the Prague Institute of Indus
trial Hygiene and Occupational Diseases stated that 
biological effects of microwaves were known to 
occur at . 1mW/cm2

•
1 At that level, nonthermal, 

chronic health effects were recognized. In addition, 
the Czechoslovakian standards, like the Soviet ones, 
used a safety factor of 10 to reduce occupational 
radiation exposure to .01 mW /cm2

• 
2 Under the 

Czechoslovakian rules, radiation-exposed workers 
were medically evaluated periodically due to the job 
health risks. 1 Women, and sometimes teenagers, 
were not allowed to work in areas where the radia
tion exposure standards were exceeded. 1 The 
standards were designed with the intent of not only 
causing no damage, but also to" ... prevent unpleas
ant subjective feelings." 1 

After presenting much of this information at a 
U.S. symposium on microwaves in 1969, Marha at 
the Prague Institute was asked why scientists were 
still reporting central nervous system effects at such 
low levels of exposure, if the Soviet and East Euro
pean standards were safe. 1 Marha stated that the 
health effects he reported occurred between 1959 -
1961 and subsequently, with the radiation stan
dards, no further EMF-related health problems were 
found. Allan H. Frey, a U.S. scientist in attendance, 
responded to this comment by saying that those 
findings were only for Czechoslovakia and did not 
include the Soviet Union. 1 (The Soviets continued to 
have many EMF-related illness reports after imple
menting their radiation standards.) 

In 1973 Klimkova-Deutschova of Prague's Neuro
logic Clinic at Charles University reported on neuro
logical effects among microwave-exposed workers.4 

Mention w as made that strict preventative measures 
were in place at this time to prevent serious injury. 
However , the date of the following findings is not 
given ar d could span the researcher's twenty years 
of experience. According to Klimkova-Deutschova 
and ot rs, an early sign of radiation-induced illness 
is fou d in electroencephalogram (EEG) recordings. 
i A .s In fact, by assessing the number of abnormal 
EEG recordings in an occupational group, the Clinic 
could · define the level of radiation hazard in that 
worksite prior to on-site EMF measurements.4 

Abnormal EEG recordings showed " ... pointed syn
chronized waves of high amplitude and slowed 
rhythms. "4 Klimkova-Deutschova considered the EEG 
an important early indicator proving rvous syst em 
disturbance when other clinical signs were less 
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evident. Early EEG changes were often considered 
small, but intensified after breathing deeply (hyper
ventilation). Microwave-induced fatigue was indicat
ed by EEG as well as by " ... use of the conditioned 
reflex method of examination. " 4 

During the course of medically evaluating work
ers, the Prague Clinic obtained detailed information 
about 530 radiation-exposed workers at 29 work 
locations.4 Among workers exposed to various radio 
or microwave frequencies, the group of employees 
most ill were those exposed to centimeter range 
microwaves (3-30 GHz). Common symptoms were 
headache, fatigue, and excitability. Actual measure
ments of microwave exposures at the job site 
indicated that while radiation limits were met in 
some locations, other spots exceeded the limit by 
ten times or more. 

Of forty microwave-exposed workers examined 
at the Prague Neurological Clinic, 74% were found 
to have a slightly elevated fasting blood sugar.4 

Levels of pyruvic acid and lactic acid in the serum 
and creatinine in the urine were normal for the 
majority of the group. However, the abnormal levels 
were twice as often of low values rather than high 
values. These changes were attributed to enzyme 
dysfunctions. 

In concluding the studies from Czechoslovakia, it 
is pertinent to consider that Marha related changes 
in sensory thresholds with radiation exposure. 2 He 
stated that the sense of smell can be decreased as 
well as sensitivity to touch. The reduction of ner-

. vous system sensitivity was considered to be due to 
a reduced conductivity of the nerves. This informa
tion paralleled with a report I heard about someone 
wanting to subject ES patients to pulsed high fre
quency EMFs in an experimental effort to reduce 
their sensitivity. This proposed experiment sounds 
like it might produce further nerve damage, which 
does not sound like a sensible way of reducing ES. 

10 

In summary, nonthermal nervous system effects 
from electromagnet ic exposures are well established 
by human and animal studies from Soviet and East 
European research. Nonthermal was considered to 
be below 1 OmW /cm 2 at frequencies between 300 
MHz and 3000 GHz and determined by changes in 
rectal temperature of animals. The concept of 
nonthermal health effects has not received much 
attention or acceptance outside the Soviet and East 
European countries. One American scientist, McRee 
from the National Institute of Environmental Health 
Sciences, discussed this problem at a New York 
Academy of Medicine symposium in 1979.5 He said 
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that when the Soviets were questioned about these 
low-level effects, the Soviets responded that the 
experiments they did were longer than U.S. ones; in 
order to see chronic effects at low doses the U.S. 
needed to use 6 month to 1 year exposure times. 
McRee also related that Soviet and Poland studies 
had found many effects at intensities below 1 mW/
cm2 and as low as .005mW/cm2. 

An early account of Soviet views of nonthermal 
effects called the exposures "microthermal". 7 That 
concept seems accurate considering that ertain 
parts of the body with an inadequate blood s pply 
do not have the cooling capacity that blood circula
tion provides to the rest of the body . . These low 
blood areas at most risk of being heated first and 
therefore becoming damaged first are the eyes, the 
brain, and the male testes. A microthermal effect is 
how I would explain my experiences of excessive 
skin heating related to "nonthermal" EMF expo.sures. 

Also well established by the Soviet and East 
European studies is the fact that certain groups of 
people are more susceptible to the effects of EMFs 
than others. They typically medically screened 
prospective radiation workers to avoid aggravating 
symptoms predisposed to EMF irritation (epilepsy, 
cataracts, nervous system problems, cardiovascular 
injuries, etc.). In the U.S., a letter from the Environ
mental Protection .A.gency (EPA) to the Federal 
Communications Commission (FCC) dated November 
9, 1993, pointed out that certain at-risk groups were 
more heat sensitive which necessitated that any 
radiation standards consider this factor. 8 These at
risk groups include " ... the elderly, infants, pregnant 
women, and people who are obese, have hyperten
sion, or take drugs such as diuretics, tranquilizers, 
sedatives, or vasodilators that decrease heat toler
ance. " 8 

Today, groups which appear to be specifically at
ri sk of becoming sensitive to EMFs include t he 
chemically sensitive (MCS), chronic fatigue syn
drome (CFS) patients, and those poisoned by mercu
ry from dental amalgams. In understanding why 
these groups would be more su ceptible to electro
magnetic radiation in the environment , it is important 
t o consider that each of these illnesses seem to have 
a neurological component. 

Current studies examining the workings of S 
have reported that a primary site impacted by 
chemical exposures, especially neurotoxic cnemi
cals, is t he nervous system.9

·
10 One way chemicals 

can affect the nervous system is by interfering with 
the body's enzyme stores as provided by the fol ow
ing example. 
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Several electrically sensitive (ES) patients have 
mentioned organophosphate pesticide poisoning as 
the specific event that lead to t heir chemical sensi
tivity (MCS) symptoms and subsequently to their ES. 
Dr. William Rea's book Chemical Sensitivity, Volume 
3, states that some MCS have developed heart rate 
disturbances due to organophosphate incesticide 
exposure. 11 Although not all cases of ES report 
chemical exposure related to their ES onset, the 
MCS-related ES cases provide us with an interesting 
link to radiation health effects by understanding 
chemical effects. For example, a well known health 
effect of or anophosphate pesticides (Malathion, 
Parathion, etc. ) is their ability to reduce the function 
of the body's cholinesterase enzyme. 12

•
13·14·15 

Cholinesterase is an important nervous system 
enzyme that prevents excessive accumul t ion of 
acetylcholine, a neurotransmitter. 12·15·16 By inhibiting 
cholinesterase and thus causing an excess of acetyl
choline, organop o phate pesticides overstimulate 
the nervous system, resulting in death in cases of 
acute poisoning.13·14·16

'
17 These pesticides are 

chemically related t o the even more deadly military 
nerve gases, such as Sarin, which use the same 
mechanism of action - inhibiting cholinesterase. 17 

Symptoms of organophosphate poisoning include 
nausea, muscle weakness, memory and concentra
tion problems, chest pain, breathing difficulty, 
headache, blurred vision, increased sweating, etc. 13·· 
16

•
18 A recent ES survey reported the five most 

common ES symptoms as confusion/poor concentra
tion and/or memory loss, skin itch/rash/flushing/ 
burning and/or tingling, fatigue/weakness, headache, 
and chest pain/heart problems. 19 Of these five symp
toms, all except t he skin pro lems match the symp
toms of cholinesterase inhibition from organophos
phate pesticide poisonin . 

Soviet researc of alectromagnetic radiation 
health effects in t e 1 60 's and 1970's found that 
nonthermal EMF expo ures could produce effects 
similar to other toxin , such as chemicals and heavy 
metals. 20 One con i tent fi nding from the Soviet 
r search was that en huma s and animals were 
exposed to radio w ave or microwave frequency, this 
radiation would inhibit cholinesterase, producing an 
excess of acetylcholine - the same effect as or
ganophosphate pesticides. 5•

21 ·22 Some Soviet EMF 
researchers specifi ally pinpointed this enzyme 
effect as a signifi cant factor leading to nervous 
system disfunct ion. 5•

20·23 (Phase one of microwave 
sickness somet imes produced an increase in record
ed cholinesterase, prior to phase two which evi
denced decreased chol inesterase activity and central 
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nervous system disfunction.)21 

In a 1973 Soviet study, blood cholinesterase 
reduced to below 70% of pre-exposure levels in rats 
and rabbits exposed to the 30-300 MHz range at 
intensities of only .01 mW/cm2 or .0019mW/cm2 for 
4 months.23 According to the U.S. National Institute 
of Occupational Safety and Health (NIOSH), when 
organophosphate pesticide exposure results in a 
decrease of blood cholinesterase to less than 70% 
of the pre-exposure level, that exposure is consid
ered unacceptable due to the health hazard. 13 A 
1 994 Soviet study by the Russian Institute of Cell 
Biophysics produced an average drop in brain cholin
esterase to 70% of pre-exposure levels in rats after 
one 60 minute exposure to pulsed 880 MHz at 
1.5mW/cm2

•
24 Also, a U.S. government study 

conducted in cooperation with Soviet researchers in 
an effort to replicate Soviet findings discovered that 
microwaves of 2.45 GHz at .5mW /cm2 intensity 
resulted in blood cholinesterase inhibition in rats 
exposed during three months for seven hours daily.6 

This study confirmed prior Soviet accounts of 
nonthermal microwave health effects. 

The importance of this enzyme effect in produc
ing ES-type symptoms from chemicals and from 
chronic, low-level EMF exposures leads to a mecha
nism of action for explaining many EMF-related 
health effects by using conventional medical and 
scientific knowledge of poisons. That radiation 
exposure at nonthermal, nonionizing dos~s can 
produce the same effect as chemical ·poisons such 
as organophosphate pesticides provides sound 
evidence for a radiation poisoning effect. It also 
may explain why some MCS patients become ES too 
and why some ES also become MCS. The agents 
are different (chemical vs. physical) , but t e effect 
is the same - inhibiting cholinesterase. 

When trying to conceptualize a roblem, it is 
often helpful to know what the o posite of the 
problem might be. In this case, the disease myasthe
nia gravis (MG) appears to have characteristics the 
opposite of organophosphate pesticide poisoning and 
cholinesterase inhibition. MG pat ients may take a 
type of medication called anticholinesterase, which 
purposely reduces cholinesterase in order to increase 
acetylcholine. 25 MG is generally considered an 
autoimmune disease of muscle weakness diagnosed 
by a blood test for antibodies to the acetylcholine 
receptor. 25 Drugs that make MG worse include 
magnesium salts and the prescription drugs Dilantin 
and atropine. 25

•
26 In one Soviet study, Dilantin was 

shown to be beneficial in treating patients with 
hypothalamic syndrome, a phase of microwave 
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sickness; magnesium, which assists enzyme pro
cesses, has been helpful for some ES. 19

•
27 Some 

animal studies with Dilantin have shown a reduction 
in acetylcholine due to the drug's effect. 28 Dilantin 
also has shown a protective effect against incesti
cide poisoning, specifically regarding organophos
phates and DDT.28 {However, Dilantin (phenytoin) 
appears on a medical list of drugs not recommended 
for those with porphyria.)29 

Organophosphate pesticide poisoning is often 
treated with the prescription drug atropine or other 
drugs. 18 Atropine was also used by the Soviets for 
treating some cases of microwave sickness. 30

•
31 

Summarizing the clues here: 
• Atropine and Dilantin are linked to antidote or 

protective effects regarding organophosphate 
pesticide poisoning. 

• Atropine was used by the Soviets in treating 
some cases of microwave sickness. 

• Dilantin was reported to be helpful in treating 
hypothalamic syndrome, the final phase of 
microwave sickness. 

• Magnesium is helpful for some ES. 
• Magnesium salts, Dilantin, and atropine can 

make myasthenia gravis patients worse-their 
illness appearing to have characteristics 
opposite of radiation poisoning and 
organophosphate poisoning which inhibit the 
enzyme cholinesterase. 

As an interesting footnote to the acetylcholine 
line of thought, the animals that have the most 
nerve synapses that interact with acetylcholine -
cholinergic synapses - are animals with electric 
properties, i.e. the freshwater electric eel Electropho
rus e/ectricus and the saltwater electric fish Torpe
do.32 

Also, in studies of brain seizure activity, decreas
ed cholinesterase produced increased sensitivity to 
acetylcholine, whic indicated a possible enhanced 
risk of a seizure developing. 33

•
34 Seizures can be 

initiated by che ical or electrical exposures which 
are ways t he effectiveness of anticonvulsant drugs 
are tested on animals. Seizure symptoms seem to be 
more common in advanced cases of MCS and ES ; 
one Soviet study of hypothalamic syndrome, an 
advanced phase of microwave sickness, reported 
seizure symptoms among these patients. 27 Abnormal 
EEGs have been reported in several cases of acute 
pesticide poisonings as well as microwave sick
ness. 4· 14 

Chronic fatigue syn rome (CFS), like MCS, also 
appears to have a neurological link, although the 
exact nature of the illness is not yet clear. In the 
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newsletter Healthwatch, Winter 1996, Dr. Robert 
Suhadolnik at Temple University, who is working on 
developing a blood test to diagnose CFS, stated that 
he believes CFS to result from a central nervous 
system virus.35 Reports from ES patients indicate 
that both MCS and ES may occur with CFS. 19·36 CFS 
has many of the symptoms also associated with ES: 
sound and light sensitivity, tingling and/or burning 
sensations, ringing in the ears, allergies, seizures, 
headache, fatigue, memory/concentration problems, 
etc. 36 

In 1995, an Australian research team discovered 
that some CFS patients had significantly more 
organochlorine chemicals (ODE and hexachloroben
zene) in their body than a non-CFS control· group. 37·38 

At the last American Association for Chronic Fatigue 
Syndrome Conference, organophosphate pesticide 
exposure was also discussed as a possible factor in 
the development of CFS. 38 As a bit of deja vu, the 
former use of DDT pesticide in America had a history 
of a "mysterious" fatigue syndrome accompanying 
the exposure. 39 

Mercury poisoning also has symptoms similar to 
chemical and radiation poisonings. Workers in the 
felt hat industry early this century were known to 
have symptoms of "chronic mercurialism" which 
appeared as tremors, headache, drowsiness, weak
ness, insomnia, metallic taste, dizziness, irritability, 
dermographism, etc.4 0 Mercury is a well known 
nervous system poison. 10 Mercury, like many other 
poisons, is known to inhibit enzyme function in 
general.41 

What are enzymes? According to the book Dis
covering Enzymes written by two Harvard University 
professors, " ... enzymes are responsible for carrying 
out all of the chemical reactions of the living cell, 
and, as such, they represent the life force of the 
cell. " 17 For example, enzymes assist the body in 
food digestion and in transmitting nerve impuls
es. 17·42 Enzyme deficiency has been linked to chemi
cal sensitivity (MCS), porphyria, and food aller
gies.18·29.43 The body's abil ity to process and detoxify 
chemical exposures is reduced when an enzyme 
deficiency is present. 29 In Dr. William Rea's book 
Chemical Sensitivity, Volume 1, he denoted enzyme 
detoxif ication failure as a likely mechanism of chemi
cal sensitivity problems.44 

It is clear that there are many doors to ES, but in 
each case perhaps the key is the word poi
soned-whether by chemicals, heavy metals, viruses 
or radiation. And, perhaps the common denominator 
in many cases of E is enzyme inhibition. More 
information and research is certainly needed along 
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this path. While chemical and heavy metal exposures 
as well as viruses may lead to ES, the radiation 
research of the Soviets and East Europeans confirms 
that low level non-ionizing electromagnetic radiation 
can also produce neurological damage. 

In reviewing the basic U.S. literature regarding 
toxicology, the science of poisons, I found the focus 
of this literature primarily on the severe (acute) 
cases of poisoning. Some of the U.S. documents 
clearly indicated that the lower dose, longer term 
(chronic) cases of poisoning were more difficult to 
determine, both in understanding the symptoms and 
in determining the diagnosis. 14· 16·45 It appears that 
the medical need is for a deeper understanding of 
chronic poisoning effects regardless of the 
agent-physical, chemical, metallical, or biological. 
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