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WHY THE DOUBLE STANDARD?
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Continued interest in the determination of
appropriate national levels of exposure to micro-
wave fields has directed attention to Soviet work
in this field. The vastly different standards
adopted in the two countries have aroused rmuch
speculation as to the reasons. In this paper
the Russian work is reviewed, and the major indi-
viduals identified. An explanation for the
different exposure limits is offered, based
partly on the difference in national organization.

Introduction to the Double Standard

Increasing interest in the possible biologi-
cal hazard of exposure to microwave fields has
focussed attention in recent months on the large
body of Russian work in this area. It has sur-
prised many observers to learn that the exposure
limits established in the USSR for microwaves
are a hundred to a thousand times lower than
those established in the U. S. The historic
parallel of the lowering of exposure limits for
the various kinds of ionizing radiation, as more
information was gained over the years, naturally
invites comparison. Government scientists have
recently suggested early adoption of lower limits
for microwave ovens*. The question therefore
arises as to the reason for this remarkable
difference; in short, why the double standard?

To put the matter in perspective, some
general similarities and some differences are
readily apparent in appraising the literature
from both countries.

Some differences are:

l. In the U, S. there is relatively little
familiarity with, or acknowledgement of, Russian
work, a&lthough in fairness it may be said that
this suitation is changing. In the USSR, there
is general awareness of U. S. work, and general
inelusion of references in bibliographies.

2. In the U. S., there is & straight-
forward correlation of conclusions with reported
lavoratory work. In the USSR, one finds more
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fanciful conclusions, which at times are not
apparently supported by the work reported.

3. In the U. S.; the thermal effects are
generally believed to be the only ones of sig=-
nificance; other contentions are usually dis-
missed as lacking a provable basis. In the USSR,
non-thermal effects are considered the most sig-
nificant and are overwhelmingly the ones most
studied.

Some similarities are:

1. There is a constant stress in both
countries on the need for more research, and frees
&dmission of the lack of sufficient fine-grain
knowledge.

2. There is a fairly monolithic viewpoint
in each country, although not the same one.

Various reasons have been suggested for the
Russian insistence on lower exposure limits.
These limits are given very little credence in
this countiry and apparently are even resented by
many agencies. Some of these reasons are:

l. They are trying to limit cur oper-
atiocnal effectivensss by placing an unnecessary
barrier to our utilization of microwave devices,
especially weapons,

2. The people directing the Russian
efforts are really more interested in para-
psychic phenomena and therefore their scientific
cbjectivity is clouded.

3. The Russian technical reports are so
poorly documented and the basis for their con-
clusions so obscurely présented that the work
itself is likely of little value.

L, They have done so much work in the
field and set their limits so low with respect
to ours that there must be some sound reason
for it, and we should probably move to some
compromise position.

None of these statements in itself is a
povwerful argument, but each deserves some con~
sideration and the material presented later mz
throw some light on each of the reasons listed.
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ABSTRACT
The behavior of the human body in response to microwave irradiation is complex. The conversion of microwave energy into heat is a principal mode of damage to living organisms, especially to the eyes, but much recent research supports the view that non-thermal effects are substantive. Russian workers continue to report a wider variety of effects than American workers, and they are more concerned with the effect of microwave fields on information storage in living systems. This greater concern is reflected in the published Russian exposure limits, which are lower than the limits generally used in this country. Organizations whose personnel are exposed to microwave fields are urged to promulgate, and observe, suitable safety regulations.
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Who are the Russians?

The Russian community concerned with the
ire subject of biological effects of micre-
waves is gquite large and of diverse backgrounds,

ve
na

Russian medical practitioners ve long main-
tained a lively interest and continuing research
effort in the entire relationship between

|

electricity and living organisms. This includes
studies of electro-sleep, electro-anasthesiz,
shock therapy, magnetic medicine and similar
subjects. Their pre-occupation with microwave
hazards is a natural extension of their long
involvement in the study of the electrical-bio-
logical relationship.

A number of organizations are active in a
wide ranging and systematic study of microwave
effectse, The two dominant groups are the
Central Scientific Research Institute of Health
Resort Science and Physiotherapy in Moscow and
the Institute of Industrial Hygiene and Occu-
pational Diseases of the Academy of Medical
Sciences, USSR, also in Moscow. These insti-
tutional names may seem strange to an American
eye, but the activities of the workers go far
teyond what would appear to us to be the bounds
of interest cf these groups. A. S. Presman is
the leading figure at the Central Scientific
Research Institute. He worked at the Imstitute
of Industrial Hygiene from about 1955 to 1959
cn industrial protection against microwaves and
about 1950, even as you or I might, he shifted
institutes and has since been working on low
intensity microwave effects, especially on the
central nervous system. Members of his team
include Y. I. Kemensldy, N. A. Levitina, S. M.
Rappasort, and L. A. Bymunfeld. :

T Y

i somewhat larger group at the Institute of
ustrial Hygiene is probably led by Z. V.
n

Tolgskaya, S. F. Belova, A. A. Letarvet, B. M.
Belitskiy and others. They have done consider-
able work since 1955, especially on the irradi-
ation of animals,

¢ There are other groups besides these two.

An active team at the Institute of Higher Nervous
Activity and Neurophysiology of the Academy of
Sciences in Moscow is headed by Y. A. Kholodov,
and includes Z. A. Yanson and A. L. Eldarev.
have dorne a great deal of work on the effect of
microwaves on the central nerveus system of ani-
mals. Kholedov is also interested in the study
of magnetic fields on the central nervous system,
but that's another whole story.

Other active groups include a number of
local institutes of industrial hygiene and occu-
paticnal disease, not organizationally a part of
the Academy of Medical Sciences, but under the
individual republic ministries of health. The
Leningrad (also Georgian, Ukrainian, and Gor'kiy)
Institutes of Industrial Hygiene have all
published papers since 1955 on the problem of
industrial protection against microwaves, A team
at the Bogomolets Institute of Physiology of the

They
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‘nervous system lead to a wide variety of symptons

Ukrainian Academy of Sciences in Kiev has also been
active in recent years. Some major contributors are
5. F. Gorodetskaya, N. I. Kerova, and M. I.
Yatsenko. A large numbers of papers by authors

not mentioned above, and of otner institutional
affiliations, have also appeared in the last

decade.

This diversity of individuals and organi-
zations is certainly a measure of the deep and
widespread interest throughout Soviet scientific
circles in all aspects of the biological effects
of microwaves. Some conferences on this subject
were held in the Soviet Union between 1957 and
1962, as they were also in this country, but no
proceedings are, to my Jnowledge, available.

What Do They Say? - A Lock at Their Work

As evidenced by the exposure limits which
have prevailed since about 1960, the Soviets
believe that microwave fields generally con-
sidered low level are indeed hazardous to human
beings. The general view is that such fields
affect the structure and chemical reactivity of
neural cells. They may affect the molecular
arrangement of neural structures directly by
resonant or other absorption. Such interierences
with the normal functioning of the ceniral

of various degrees of severity. The best way to
avoid the symptoms is to limit the exposure any
individual is likely to receive. Upon recognition
of the early symptoms, it is logical to assign an
affected individual other duties or place him on
vacation status.

Kamenskiy has described work in which frogs
were chosen for irradiation”’, Working from his
colleague Presman's hypothesis that microwaves
basically alter the functional condition of
excitatory structures, te measured the nerve
currents generated in the frogs during irradiation.
Since such changes in nerve excitability occur as
a result of heating from any source, be first
measured the increase in excitability with a con-
tinuous microwave field (wave length 10 cms) and
found that its effect corresponded closely with
that attributable to ordinary beating, i.e.,
about 5 to 10% for each 1°C increase in temper-
ature. He then measured the effect on the nerves
at pulse repetition rates of 100, 200, and 7C0
per second. At 700 per second, the increase in
excitability was approximately 1% times that due
to ordinary heating, continuous waves, or 100
and 200 pulses per second. In his cpinion, this
verifies the existence of a non-thermal effect,
at least for frog nerves.

This work helps support the generally held
Soviet view that pulse microwaves are more bio-
logically active than continuous waves.
Kamenskiy's explanation is that the effect some-
how becomes accumulative at 700 pulses per second
(1.4 msec intervals). At lower pulse rates, the
recovery interval is great encugh so that this
cumulative effect does not occur.
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Z.V. Gordon has written a chapter in a large handbook dealing with various
occupationally related hazards. The volume includes lengthy . . .

rats by exposure t~ strong fields of varicus

frequencies, The results are somewhat startling.
Energy Intensity Mean Time

Wavelength (ergs/cm3) to Deat @
Medium ‘-\faves 2830 x 10_6 Non-lethal
Short Waves g 1100 x 10'6 100 Minutes
Ultra~-Short Waves D x 10"6 5 .
Decimeter Waves 33 x 10_5 60 n
Centimeter Waves 33 x Z!.O-6 15 ™
Millimeter Waves 33 x 10_6 80 n

They have also studied it the other way
around; i.e., several months exposur fields
of low enough intensity (< 1U mw/emd t no
thermal effects were observed. Gorddn notes
that afier two months, they observed severe
functional changes in the central ner+ous system,
in particular a change in the reactivity to stimu-
Ii such as light, a loss of conditioned reflexes,
and even the appearance in some animals of a pre-
disposition to some of the-symptoms of elipepsy.
He concludes that the action of radioc waves upon
the central nervous system is achieved both
directly on the nerve cells of the brain as well
as reflexly, by the transmicsion of impulses from
receptors.

The findings of the laboratory study gener—~
ally confirm the concept that the biological
effects of radio vaves are reduced with an in-
crease in wave length. However, CGordon argues
that although this is usually true when comparing
different regions of the spectrum (i.e. medium
waves are less biologically active than UHF, and
UHF less so than microwaves), yet within an indi-
vidual band (for example, the microwave band)
this general regularity may not exist. There are
different discrete regions of wave length which
have a more marked effect on certain function of
the body than would be anticipated from the gener-
al rule. - He remarks that this ides is funda-
mental to their studies of the mechanism of the
biologic effect of radio waves.

In a recent bock5, Y. A, Kholodov describes

a great many laboratory studies on such animals

s rabbits, mice, fish, simians, and pigeons.
These tesis were performed at field strengths
both high and low, at wavelengths mostly
from 1 cm to 10 ca,l idies were made of the

ffect not only of Mectromagnetic fields, but
of electrostatic and magnetic glds as well,
since Kholodov is also interested in space bi-
ology and in methods of reducing the effects of
ionizing radiation on space crews.

A principal investigatory tool used was the
electroencephalograph, largely because of its

“
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no vocal or motor reaction.

ration changes, and
Yet a definite

change in the EEG of ‘the animals was observed,
generally in the form of high amplitude, low

frequency potentials.

Usually the charges

occurred more than 10 seconds after the irradi-
ation was started, and persisted for 10 or 15
minutes after the irradiation had ended. It
was necessary to treat these data by statisti-

cal technigues, since not all rabbits

strated the same reaction at any given time,
nor did a particular rabbit react the same on
successive radiations, clearly showing the
dependence of the reaction on the initial
functional state of the nervous system.

Other interesting
in this book.
reduced the resistanc

rvations are presented
d of thermal intensity
of mice to strychnine

A SHF

poisoning, but a field of nonthermal intensity

increased it.

In a study of anteaters, it was

observed that they lost their ability to "in-
form" other anteaters about a food source

during SHF irradiation, and furthermore they
oriented their snouts along a particular axis

during the irradiation.

In studying the be-

havior of rats in which an epileptoid reaction
had been induced by sound stimulation, it was
observed that an SHF field reduced the excita-
bility of the animals and decreased the severi-
ty of the convulsions.

An article by F. A. Drogochina and M. N,
Sadchikova in a Russian journal® describes in-
vestigations over a period of many years at the
Institute of Labor Hygiene and Occupational
Diseases, on individuals who had been exposed
to irradiation in the course of their work.
These investigations enable them to trace the
development of various symptoms resulting from
exposure to various ranges of radio frequencies,
especially in the centimeter wavelengths.

Their experience suggests a course of
development falling into three general stages:
(a) the initial, (b) the moderately pronounced,
and (c) the strongly pronounced stages.

(a)

The initial stage symptoms usually
appear within three to five years
of exposure. t characteristic

is the asthen yndrome which
develops because of the exhausting
action of the radio freguencies

on the central nervous system, and
results in increased fatigue, head-
aches, and sleepiness during work
hours. Among the biclogic ffects
which cccur are bradycardiit;i:Jnges

ir heart conduction on the e¥ectro-

cardiograph, weak development of
dermagraphia hyperhydrosis o

the wrists. fTen there is a slight

enlergement of the thyroid glang,


magdahavas
Sticky Note
Medium waves are used for AM broadcast  at frequencies between 526 and 1705 kHz.  Medium wave lengths range from 100 to 1000 meters for the medium frequency range of 300 kHz to 3 MHz.  They follow the curvature of the earth and are refracted of the ionosphere at night.

magdahavas
Sticky Note
Shortwave radio covers the frequency range of 3 to 30 MHz and has a wavelength of 10 to 100 meters.

magdahavas
Sticky Note
Ultra-short waves, as used here, probably refers to frequencies between 30 and 300 MHz and a wave length between 1 and 10 meters.

magdahavas
Sticky Note
Microwave Radiation:  300 MHz to 300 GHz.

A decimeter wave (1/10th of a meter) has a frequency of 3 GHz.

A centimeter wave (1/100th of a meter) has a frequency of 30 GHz.

A millimeter wave (1/1000th of a meter) has a freuency of 300 GHz.

magdahavas
Sticky Note
US military and occupational guideline for microwave radiation established in 1966.

magdahavas
Line

magdahavas
Line

magdahavas
Line

magdahavas
Line

magdahavas
Line

magdahavas
Callout
Z.V. Gordon has written a chapter in a large handbook dealing with various occupationally related hazards.  The volume includes lengthy . . .

magdahavas
Sticky Note
What this shows is the the most deadly wavelengths are ultrashort, centimeter, decimeter, short, and millimeter waves in decreasing order.

magdahavas
Sticky Note
3 to 30 GHz

magdahavas
Line

magdahavas
Sticky Note
SHF = super high frequencies from 3 to 30 GHz.

magdahavas
Line

magdahavas
Line

magdahavas
Line

magdahavas
Sticky Note
Asthenic syndrome describes a person characterized by low energy, susceptibility to physical and emotional stress, and a diminished capacity for pleasure.  

magdahavas
Sticky Note
hyperhydrosis = excessive perspiration

magdahavas
Sticky Note
demagraphia = development of welts where someone scratches the skin.

magdahavas
Sticky Note
bradycardia = adult heart rate below 60 bpm.


d a tendency towards increase in the
(;f:ﬁkocyte count and histamine content
o1 the bleod. All these changes are
unstable and can be eliminated by a
brief interruption of the work in-

volving exXposure.

The second stage develops if exposure
continues. Patients suffer prolonged
headaches, pain in the region of the
heart, bradycardia, increased blood
pressure, pronounced changes in the
appearance of the electreccardiogram,
a lowered olfactory response, and
often such trophic disturbances as
~ecss of hair and brittleness of the
nails, and a decrease in sexual potien-
¢y. OSome medical treatment is re-
quired and temporary transfer to
other work is mandatory.

(c) The third stage is rather poorly de-
scribed in the article and only by
reference to individual case histo-
ries, Symptoms include strong and
recurring headaches, vertigo and
fainting, heart pains, shivering and
trembling, gastrointestinal dis-
turbances, pronounced dermographia
and hyperhydrosis. In the few cases
reported, many of the symptoms re-
mained even a year later after the
individuals had changed jobs, although
at a reduced level.

It is difficult to evaluate this report in
view of the extremely low exposure limits ob-
served in the USSR. A likely explanation is
that although the article appeared in January
1965, it had been submitted to the journal in
1963 and probably reporied on exposures which
had occurred prior to the adoption of the more
stringent standards.

A. S. Presman is a leading spokesman of the
non-thermal or specific effect school (in fact,
he originated the term "specific" in this sense).
believes that if exposure to a microwave field
sensibly vary the temperature of an
under study, then any changes in its

r its functioning can properly be

to the "specific" mechanism of the
owave field. He has suggested7 a number of
ways in which the specific effects of microwaves
might be explained, although it must be noted
that the precise mechanism remains the subject
of intensive research. His suggestions include:

2 il
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1. The irradiation of such preparations

as blood, tissue cultures, and micro-
organisms which possess a higher coef-
ficient of microwave absorption than
other media may result in selective
"micro-heating'" when "macro-heating" of
the medium is not noticeable. Such a
differential process of micro-heating
could lead to changes in metabolic
processes.
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2. There is a possibility of resonant ab-
sorption of microwaves by complex protein mole-
cules, particularly enzyme modecules, The result
of such absorption could be changes in mdlecular
structure.

Ion and dipole molecule oscillaticn due
to the action of microwaves might exert
an influence on the processes of ion and
protein hydration, the state of boundary
electric layers, and the concentration
dynamics of ions and their activitiy.

All of this might lead to changes in the
functional characteristics of cell ex-
citability, and these changes could be
the basic explanation of the observed
specific effects of microwaves on the
nervous system.

3

Since some investigators have detected
changes in nerve cell characteristics,
there is ‘a basis for considering the
effect of pulsed and modulated micro-
waves as intermittent stimuli of the
nervous system.

A word should be said about the partici-
ration of some of these scientists in the study
of parapsychic phenomena. A Special Bioinfor-
mation Section, under the Moscow Board of the
Scientific-Technical Sogiety of Radiotechnology
was established in 1965° to study such phenomena.
The Section is composed of an inter-disciplinary
group of radio engineers, medical doctors, bi-
ologists, physiologists, and hypnotists and in-
cludes three of the most prominent Soviets in
microwave studies, Presman, Kamenskiy and
Kholodov. The Section intends to analyze the
world literature on parapsychic phenomena and
to conduct experiments in various types of tele=-
pathic communication, especially "spontaneous™
telepathy. '"There is no need to dispute its
existence', stated the Chairman, "but father a
need to investigate its nature.”

Discussion

In this paper, only & few examples of the
large Russian output on this subject have been
presented, and only briefly. There have been
very few instances in American writing of
attempts to correlate findings with the
conclusions. t is almost as though it
be ignored or politely dismissed since,
all, it is Russian. In interesting testimony
before a Senate Committee? conducting hearings
on the "Radiation Control for Health and Safety
Act' in 1968, Dr. Charles Susskind of the Uni-
versity of California at Berkeley did discuss
the Russian work and stated that much basic
research at lower power densities should be
performed before "we can decide whether we
should adopt the much stricter safety level of
the Soviet Union." He also suggested that non-
ionizing radiation might ultimately prove to be

a greater problem than ionizing radiation. If
that prophecy should prove correct, I am sure’

the Russian literature will one day be weighed
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more cavefully than it is at present.

R =
- o

bably is that the scientific concern with
r

wer the question, '"Why the
believe that the reason

mal effects din the USSR expresses itself

through much shorter communication lines into

prevalent view in this country that thermal
rmanifestations only are of consequence results

in
in

a present day standard which is quite ac-

ceptable on that basis.

3.

7

References

‘John M. Osepchuk, ' "Symposium on the

21 EfE

gical Effects and Health Implications
of Microwave Radiation The Microwave

December 1969 P. 3&.

C. H. Dodge and S. Kassel.- ATD-66-133
Soviet Research on the Neural Effects of
¥icrowaves, 1900.

Y. T. Kamenskiy. ATD-T-65-39 Influence
of Microwaves on the Functional Condition
of the Nerve, 1965.

%Z. V. Gordon. 'Problems of Industrial
Hygiene and of the Biological Action of
Various Ranges of Radio Waves! Herald of
the Academy of Medical Sciences, USSR
Vol.SXiX, No. 7, 196%. P. L2-Lg.

Y. A. Kholodov. The Effect of Electro-
mammetic and Magnetic Fields on the Central
Nervous System. NASA TT F-L55 June 1967.

E. A. Drogochina and M. N. Sadchikova.
nClinical Syndromes Arising under the

Effect of Various Radio Frequency Bands"
T=bor Hygiene and Occupational Diseases

Vol. 9 No. i, 1965. P. 17-21 (TT: 65-30791).

A. S. Presman. "Microwaves in Physiotherapy
and Biological Investigations” Electronics
in Medicine, 1960. P. 21.9-227. (ibstracted
Tn AD 621658, Biological Effects of Micro-

waves, September 1963.)

Tvid, Reference 2, P. 28.

Radiation Centrol for Health and Safety Act
of 1067. hearings before the Committee on
Corrmerce U. S. Senate Ninetieth Congress on
5.2067, 5.3211 and H, R. 10790, Part 2,

Mey 1968. U. S. Government Printing Office,

1968.

172





