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ALL-UNTON SCIENTIFIC CONFERENCE ON THE

% - PROBLEMS OF INDUSTRIAL HYGIENE AND THE
BIOLOGICAL ACTION OF ELECTROMAGNETIC WAVES

o , - USSR~

[Following is the translation of an article entltled
"Vsesoyuznaya Nauchnaya Konferentsiya po Voprosanm -

' Gigiyeny Truda i Blo¢ovlcheskogo Deystviya Electro~.

‘ magnltnykh voln" (English version above) by S. V. Gordon-
in Vestnik Akademii Med1t31nsﬁlkh Nauk SSSR {Journal of
‘Medical Sciences USSP) Vol 15, No 4, Moscow, 1960.
Pages 82—»867 . AR
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The first scientific conference on questions of dosimetry and
the hygienic evaluation of electromagnetic fields in work with gene-
rators of high and ultra high frequencies was called together by the
Institute of Labor Hygiene and Occupational Afflictions in 1955, At
this conference special attention was devoted to critical discussion
of results of hygienic evaluation of the intensity of irradiation;
results “whith différsd sharply as ~ represented in the reports of the
Leningrad and.@wr'k1yInst1tutas of Labor Hygiene and Occupational
Diseases. The difference in results was perarlly due to the fact that
the research was conducted with various measuring devices and by means
of varying methods of objective evaluation of ten31on in electro-magnetlc
fields of high frequency at places of work. ‘
The main conclusion of the 1955 conference was that it is necessary
to achieve uniformity in the measurirg devices and in the methods-ef
evaluation of tension in electromagnetic fields of high frequency at
places of work. The conference marks the beginning of research 1nto a
new occupational and industrial factor of environment. oy
Since that time more than four years have passed. On 26-28
- October 1959 the Institute of Lebor Hygiene and Occupational Diseases
- of the Academy of Medical Sciences USSR called together an All-Union
- conference devoted to the problems of Labor Hygience and of the -biological
“.effect of the electromagnetic waves of radio frequencies (the specter
“of radio waves ranges from milimeters to thousands of meters).

The years that have passed between the conferences have been
utilized for the study of this new, from the hygienic point of view,
physical factor. The spectrum of waves which are being studied has &
expanded, the measuring devices and the methods used 1n sclentlflc
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investigation have been standardized, maximun intensities of irradiation
in new wave spectra have appeared, means of safeguarding against them
have been recommended, and the character of biological effects of this
factor has been studied in experiments with animals.

The range and scope of research in this field has expanded as
well, in the Kharkov and Sverdlovsk Institutes of Labor Hygiene and
Occupational Diseases, the Department of Obstetrics and Gynecology I
MOINI, (I Moskovskiy ordena Lenina meditsinskly institut —— First
Moscow Order of Lenin Medical Institute), a number of scientific research
institutes and agencies in the field of radio electronics and radio
technique. ’ ‘ ,

~ Opening the confercnce, the Director of the Institue of Labor
Hygiene and Occupational Diseases, AN USSR, Active Member of the
AVN USSR Prof A. A. Letavet stressed the special importance wiich the
! study of working conditions and of biological effects of the slectro-
; magnetic radio waves of various spectra acquire now, in this epoch of
radio electronics. Thirty-six reports submitted by the Institutes of
Labor Hygiene and Occupabional Afflictions of the AMN USSR, the
Leningrad, Gor'kiy, Sverdlovsk, and Kharkov Institutes of Labor Pro-
tection, All-Union Central Council of Trade Unions, the Chair of
Obstetrics and Gynecology of the First Moscow Order of Lenin Medical
Institute imeni Sechenov and other scientific research organizations
were vead al the coufevence. . : o ; R

Unlike the scientific conference of 1955, this conference heard
no doubts voiced on the problem of the juxtaposition of findings and
data on the number of spectra of radio freguencies as presented in the
reports. This situaticn could only have been achieved thanks to the
cooperation of technical and scientific research institubtes which had
participated in the creation of individual measuring devices, and in
the methods of measuring in the intermediate frequency spectrum; the
widest acceptance in the research conducted by institubtes has been ,
-gained by a device for diapason VCh perfected by the Leningrad Institute
of Labor Protection. A1l of this has made it possible to arrive at the
correct evaluation of hygienic labor conditions and to éstablish corre-
lations between physical parameters and biological reactions of the

organism. . , : - v

The reports presented at the conference touched ‘upon new findings

and generalizations in the field of hygienic, clinical and experimental

research into the effects of electromegnetic waves of radio frecuencies

upon the organism of men and animals.. _ : , -
A report which generalized and summarized the results of complex

scientific investigations on the electromagnetic waves of ¥adio fre-

quencies was submitted by Z. V. Gordon (the Institute of Labor Hygiene v

“and Qccupational Affliction AMN USSR). Hygienic, clinical-physiological,

experimentel and radio-physical research has made it possible in the

first phase to detect the character of biological effects of the SVCh

field on the organism, primarily with regard to the dispason of waves

was a range of fluctuation of one centimeter, to determine the maximum

.
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permissible intensities of irradiation, to work out the fundamentals
of prophylatic and defensive measures, which have already gained wide
acceptance and utilizetion in industry and health protection. The report
stressed the main-direction of work, the direction connected with research
in instances of intensities of radiation which do hot call forth the:
heat effect (quantities encountered under condtions of industry).
- ”Research_into the character of the biological effects of the SVCh
field of low intensity in Mchronic" experiment with animals as well v
‘a4s in clinical-physiological investigations in the work with radiation
*  sources, have made it possible to detect the special sensitivity of the
- central nervous system and of its vegetative section to this physical
factor, However, the cause of biological shifts within the organism - -
lies not in the destructive irreversible processes, but in the finer
- reversible changes which apparently have a reflectory cheracter more ‘
§ often than not. Complex investigations, as they succeed in accumulating
i

=

material, confirm the viewpoint of the Institute on the funchtional
- accumaiation ‘of the biclogicel effect in cases of action by the inter-
mediate frequency field of low intensity. o S
" Particular attention was devoted in the report to the ways of
approach with regard to the determining of maximum permissible inten-
sities of irradiation and, finally, to subsequent tasks of rescarch.
- Reports by associates of the Institite Ye. A. Lobanova, I, &.
Kitscvskaya, M. S. Tolgskaya, M. N. Sadichikova, A..A. Orlova, S. F. - ¢
‘Belova, V. V. Sokolov, M. N. Ariyevich, N. A. Chulina, I. A. Gel'fon,
K. G. Knorre, B. M. Belifskiy, K. V. Nikonova, P, P, Fukalova, N. N.
Parfenov presented the prinéipal findings of research in detail.
| : .. The hygienic characteristic of working condtions as concerns
‘ the intensity, duration of effect, and the spectrum of rsdio waves
(intermediate freguency field), as reported by Z. V. Gordon and
B. M. Belitskiy, served as the basis for analysis of a large amount of
. material presented by a group of reports devoted to ¢linical-physio--
logical investigations. ' ‘ ‘ ' ‘ L
’ W. M. Sadchikova and A. A. Orlova presented in their reports a
general clinical syndrome for cases in which the whole spectrum of
radio waves exerts an effect; as well as the degree of manifestation of-
neurological disorders and functional deviations on the part of the
heart and circulatory system, depending on the physical hygienic :
" parameters of the environment. - The authors had demonstrated that a
. systematic effect of low intensities of irradiation calls forth,

- predominately, the development of a complex of symptoms of an asthenic
“state; however, in instances of periodic effect of irradiation of more -
significant intensity {centineter and milimster waves) the functional
deviations on the part of the heart and the circulatodry system, which
: take place in the vagotenic background, become mere pronounced. o
o : A report by S. F. Belove was devoted to the changes in the chry=-
: stalline lens cf the eye, changes of considerable intensity coanected

- with effects of the intermediate frequency field. : s
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Certain biochemical changes in human blood -- disiuption of protein
exchange and increases in the amount of histamine, noted in the report
of I. A, Helfon and M. N, Sadchikove; changes in the functionel state
cf the ol factory sense analyzer in cases of chronic effect by centi-
meter waves, included in the report by Ye. . Lobanova and Z. V. Gordon,

“testify to the presence of functional shifts, which can serve to a

certain degree as signs of effects of the 1ntermed1ate roqupncy fleld
A report by V. V. Sokclov, M. N. Ariyevich and N, A, Chulina
offered a preliminsry analysis of the condition of perlpheral blood in
cases of action of radio waves of various frequencies upon tne organism,
Several reports from the Institute of Labor Hygiene and Occupation

Aff1ichions of the AMN USSR were devotbd to the experimental study of .
the problem. » :
Ye. A. Lobanova reported on.the chances in the constlored refleX ‘

aﬂtl'lty in 2nimals subgected to the effect of Cpntlmﬁter waves of low
intensity. At the base of ths changes manifested in the lowering of
excitation, and in the deepening of inhibatory processes, lie the
functionally revers1ble morphological changes in the 1nterneura“ ‘
connections of the surface of the brain, detected by M. S. TOngKEJQ. ,
An analegous effect of this factor was shown in the report by I. A. '
Kitsovskaya for cases of. 1rrad1atlon of rats, mho are partlcularlj
sensitive to audio-irritants.

Early reactions of the blood vess el tonus to the ef;euts of uhb
intermediate frequency field of low intensity were discussed in the
report by S. F. Belova who had employed the method of elastotonometry.

M. S. Tolgskaya had demonstrated guite conv1n01nglj that low
intensities of irradiation by centimeter waves produced changes in the
preterminal parts of receptors in warious receptoral zones. This is in
agreement with our previous ressarch, which had shown changes in oxi~-
dendral and oximatic synapses under the same conditions of effect. The
cbtained data involved the changes in the receptors of individual )
receptoral fields, which served, in the opinion of V. N. Chernigovskiy,
as a source of rﬂljﬁyes with vesmect to blood circulation and resplration,
as well as the changes in the cells of the hypofha¢mlc area, detected
by M. S. Dolgskava, can explain, to a certain degree, the autonomous’

reacticns observable in the clinic and in experiments, in partlcular the
abrupt lowering of the blood pressure level. _

A report by K. G. Knorre and B. M. Velitskly propoqes a method
of direct determinstion of the coefficient for absorbed energy in the
object being tested at any degree of its hetereogenity. . Blophy31cal
research of this rnature is extremely valuable for the clarification of
the action mechanism of the factor under lnvestlgatlona' Th&" same authors -
reported on the basic means of defensn in cases of work w1th 1ntermedlate ’
frequency generators. " : :

K. V. Nikonowva, B. P. Fuka¢0va end N N. 'Darfenov shﬂred their
experience in working with the lowering of 1nten51ty of hlgh freguency -
electromagnet*c fields in places of work.. ' oo
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A report by v "G. Knorre deserves attentlon in conneotlon'withothe

P

expuns"on ‘of thx,spewtmauof<tad£ofroquencles, in which hygienic research

.
4

~ is conducted, as well as in connection with the difference in the character
i .of the elecuromagnetlc fields of radio frequencies. :The author proposed

the adaption of a single rational system of measurment of the 1ntens¢ty
of irradiation for the whole spectrum of radio fre quencies.
The Leningrad Institute of Lator Hygicne and Occupatlonal DleaSGS

submitted the next grouping of reports.
A report by Yu. A. Osipov was devoted to the taoks and prospects

of the further hygienic study of industrial elchromqgnetlc fields of.

radio frequencies. A report by T. V. Kalyadya, E. L. Kulikovskaya and -

: Y. A. Osipov offered a detailed hyglenlc characterization of conditions

of the ﬂntermed*atc frequency ﬂrrodlatlon in skin tests (shvartov ye

‘ispytaniya).
-, N. V. Usoens aJQ reported on the results of observatlons of

people actually working under the effects of centimeter haves, which

‘show that the longer the period of such work the greater the number of

persons having a pronouaced cnaraoterlstlc syndrome related to the

specific factor, .
A report by T. S. Asanova, R. N Vol'fovskave, T. V.. Kalya, Ye.p”

L. Kulikovskaya, Yu. 'A.Osipov, and A. V. Shcheglovaya concerncd the

clinical hygienic characteristics of vork1n~ cond’tions in a high freouency'

:‘and Z-radiation field.

“The authors detected a combwnatwon of two ohyS“cas fectors -
electromagnetic fields of high frequency and high and low tension on
one hand and of smell X-ray dosages ~= in secbors testing vacuum tubes
in the vacwm [utube?] ‘industry. Dynamic observations of the health of

' persons working in those sectors have shovn cumalative growths of

clinical symptoms as the duration of work lengthered Whloh 1nd10ates the ‘

chron;c effect of the mentioned factors. '
T. V. Kalyada, Ye. L. Kulikovskaya and Yu. A, 051pov, in tnelr a

'report on the physiological shifts in the thermo-regulatory apparetus

and in the central nervous system in cases of work with the HF and

UHF flelds, have shown that the funetional shifts in the course of -
the workday are more pronounced in persons working in the latter flPLd
although the 1nten51uy of 1rrao1atlon is lower in this. casc than in thp
HF field. = - . :
The Gor'‘ky Imststute of Labor uygseno aﬂd Occupqtlonal 31seases '
submitted a revort by Ye. I. Smurova on problems of labor hvgleae in
areas where high frequency currents are empsoyed. The same Institute =

-~ submitted a report by a clinical group G. Z. Rogova, S, A. Troitskiy,

N. A, Lashchenko and N. D. Mel'nikov devcted to the health status of
workers who are in extended contact with hi éh—PrequenCJ current s,

These reports were of spoccial interest because the researchors had
conducted observations on a certain group of persons and their working
conditions over a span of 8-10 years. Their conclusions, which in the "
main coincide with the findings of other re;ea“chers, are of cons1derable

value.
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. The Sverdlov Institute of Lebor Hygiene and Occupational Disegses
(T, K. Butkin, A. S. Vorontsova, Ye. Ya. Girskaya, L. R. Dubrovskaya,
‘K. W. Klyachina, I. Ye. Okonishnikova, B. if. Stolbun, L. V. Trofiunova,
7. M. Sharonova) submitted a report on the sanitary and hygienic working
‘conditions and on the health of persons subjected to a simultaneous effect
of mild ¥-ray radiation (the daily and weekly dosage being below the
permissible maximum and of cenbtimeter waves. Along with the clinical.
picture, characterizing the effect of the medium high frequency field, the
authors noted significant chenges in the white blood corpuscles (leico-
penium, trombopenium). - 4 AT o : :
- Great interest was generated by a report of A, M. Paledin, o
I. M. Spasskaya and R. S. Yakubovich (I MOLMI chair of Obstetrics and .
Gynecology), "On the Health of Women Working Around Intermediate '

Frequency Generators." It mey well be that thus we have started for the ¥
first time to conduct research which is urgently necessary. Preliminary %
data had enabled the investigators to make an assumption on the effect N

of the intermediate-frequency field upon the hypolactosis, which is,

~ possibly, connected with the observed hypotheny. ‘ S
A report by L. 4. Dolina (Stete Scientific Research Institute of

Kurctology and Physiotherapny, Moscow) offered 2 large and interesting -

body of experimental morphological material on the effect of centi— ‘

meter waves of very high intensity on the animal organism. The dyscir-

culatory and dystrophic changes detected in the centrel autonomous

nervous system and in the internal organs, the author regards as &

result of anoxemic phenomena in the central nervous system &s a result -

of the reflex disruption of the centrel regulation of blood circulation.
The biophysics report by Engineer V. A. Franke Leningrad Institute

of Labor Protection, All-Union Central Council of Trade Unions on -~

the dependence of energy absorption by the humen body in an électromagnetic

field on frecuency (computational data) called forth great interest '

among the participants of the conference. V. A. Franke demonstrated

that the quantity of absorved energy depends on the frequency spectrum

znd that in the spectrum of metric waves maxime of resonance are possible.
‘The general approval of the conference was urged by the report of

Engineer I. D. Bolshukhin (Leningrad), who reported on the results of

his work on screening of certain types cf the HF generators. . .
" The above mentioned reports led to lively discussion in which

thirty-eight persons participated (Ye. Ts. Andreyeva-Galanina,.VI.A.:

Litkius, A. A. Letavet, N. F. Galanin, O. F. Ushinskaya, Yu. &. Osipov,

7. V. Gerdon, V. A. Franke, M. A. Kovnatskiy, Ao L. Morozov, E. A, - =

Drogichina, A. V. Triunifov, I. G. Fridlyarid, E. B. Kurlyandskaya and =~ _
others. . : R L e S o
Statements by Ye. Ts. Andreyeva-Galanina were quite interesting. °
Pointing out the special complexity of research into this factor of e

the external environment, she emphasized the necessity of studying the"

deep processes which take place in the cellular substance in instances-

. of action upon them by electromagnetic waves of radio freguencies, for
which experimental studies on animals are naturally necessary.

b




“Prof V. A. Litkins noted the valuablec -experience gained in the -

work of the Institute of Labor Hjgiene and Occupationsl Diseases, .-
. AMN USSR -- experience which has been reflected in the intrainstitutionsl
‘complex of research (hygienic, clinical; and ‘experimental), as well as
in the diversification of research in cooperation with interested ’
- industrial organizotions and with technical and scientific research - ..

institutes. He also gave a positive evaluation of the work. reported . . .
by the Sverdalovsk Institute of Labor Hygiene and Occupational Afflictions,
and stressed the necessity of equipping the institutes and the practical

“workers with special’measuring apparatus needed for déterming'the‘intehsity C
~of irradiation by radio waves. e T L ‘

, Zhigulin (The Institute of Radiotechniques AN USSR, Moscow) . i
emphasized the point that the drawing of physicists and chemists into '
research work would aid in a more rapid clarification of the initial

"mechanism of the effect of electromagnetic waves of radio frequencies.

He also voiced an opinion. on the purposefulness of studying the resonance
absorption of the energy of radio waves by organic subsvances, including
albumen, - I O R SRR
V. ¥. Petiforov (Moscow) criticized certain postulates contained |
in the report by BE. Ya. Girskaya and coguthors. ."On the Sanitary- o

" Hygienic Working Conditions and on the State of ‘Health of Persons

Subjected to a Simultaneous Action'of X-ray Raciation and of Centimgter
Waves" (Sverdlovsk), postulates connected with the dosimetrics of the

" salt X-ray radistion.  The absenec of dosimeters for the mild Y-ray - -

radiation anc the employment of dosimeters which were not intended for. .

this spectrum of X~-ray radiation, does not allow an evaluation of

obtained measuremsnt results frem the viewpoint of maximum permissible’
. Engineer S. G. Molochnikov (Sverdlovsk) noted the unsetisfactory

'siﬁuation with regard to the clarificetion of the problem of combined

action of the intermediate frequency fisld on one hand ard of the soft.
X-ray radiation on the other. He also mentioned the necessity of deter-

. mining a harmless lower 1imit of the intensity of irradiation. . = ..

0. F. Ushinskaya (Leningrad Institute of Lator Protection) dé56£éd

" her speech to the problem of the screening of the HF rarge, principally

of its magnetic component. R S o
V. k. Franke (Leningred Institute of Labor Protection) gave a

positive appraisal of the raticnal system of measuring of irradiatien =
intensity which had been proposed by K.' G. Knorre.: He evaluated that
‘systenm as fully valid in terms of physics. However, in his opinion the
adaptation of this system to practice required a certain preparatioh?dﬁ
hygienists for it, J L D NS C e
w Y, k. Osipov (Leningrad) noted the’ considerable effectiveness of
screening by blocks (poblochnoye ekranirovaniye), which was presentcd

in the report submitted by Engineer T. D. .Bol'shukhin (Leningrad). . .
o Yu. A. Osipov, while expressing his disagrecment concerning the
predominant action of the magnetic component of the VCh field, does,
however, think that it is possible to support the Leningrad Institute ‘



[P

‘electromagnetic waves of radio frequencies.

of Labor Protection, which will work out corresponding methods of screening

in 1960, o T

' Prof N. F. Galanin emphasized as a positive phenomenon the comple~

xity of ressarch in progress into the effects upon the organism of the ..~
A grouping of clinical reports was subjected to special discussion.

Prof A. V. Triumfov (Leningrad) made -a note of the quite inter-

~esting findings offered by A. A. Orlova pertaining to the pronounced

deviations in the cardiovascular system in persons who were subjected

“*“to the action of millimetric waves, which apparently serves as proof of
_ the reflex factor in the mechanism of action of the phenomenon under

investigation. . S R :
Prof I. G. Fridlyand (Leningrad) made a number of essential
remarks on the clinical use of the statistic method of processing
material and stressed the necessity of a more complex examination of
the clinical syndrome. - - - S e AT L
S. M. Knevskaya (Gor'kiy), M. A. Kovmatskiy and a number of other

- speakers stressed the special interest gencrated by the report of Prof

A. M. Palladin and coauthors in connection with the absolute leck of
studies en the question of the work of female labor under conditions of
the action of thie intermediate frequency fieid. ‘ : :

Profs A. L. Morczov and M. A, Kovnatskiy noted with satisfactlon
that the findings of clinical research submitted in the reports of the
Institute of Labor Hygiene and Occupational Diseases, AMN USSR, and
the Leningrad Institute coincide, which testifies to the correctness
of the direction followed in the work and that it is necessary at the
present time to press rescarch in depth. - .

~ E. A. Drogichina stressed the point that the peculiarity of the
clinical syndrome lies in the selective action and in the pronounced
degree of parasympathetic readtions in instances of intensive action
by the intermediate frequency field. When the intensity of irradiation
is decreased, even a systematic acticn upon the organism does not call
forth a selective reaction, but leads to the exhaustion of the nervous
system; an exhaustion which accumulates.  In both the first and the
second cases, the phenomena of cuimtlation of biological effect are
obvious. ' . T s SRR ‘ '

The conference termineted its work with a discussion of 2 number

of reports devoted to the clarification of the pathogenesis oI the

action of the intermediate frequency field in cxperiments with animals,
and to the biophysical orientation of research. ' :

A, S. Presman (State Scientific Research Institute of Kuro-
rtology and Physiotherapy)‘considers that there is no necessity
to investigate the integral gbsorption of energy in the bi%-object, .

and that there is no need to complicate ensrgy reasurments in space : '

by a subsequent orientation toward one single system of units.
A, G. Subbota (Leningred) noted that the submitted materials

are in agreement with findings obtained by him. He discussed in

detail the interrelationship of the phenomena of adaptation and cumulation.

-8
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, The conference adovted a broad resoiution on the further ‘expansion
- of research throughout the whole spectrum of radio froquencies employed
~in industry, science, and technology, in which research special attention
- should bé devoted to the study of the mechanism of the biological action
and to the introduction of the results obtained through resecrch into
the practical actuality of health protection. The resolution also nobed
the necessity of intensifying the complex of work in cooperation with
radio-physicists and radio engineers. In order to ¢levate “he level
of knowledge on the part of medical workers in the ficld of the effects
of electromagnetic waves of radio freguencies, the confesrence agked the
Ministry of Public Health USSR, to introduce a special study section
into the course of labor hygiene taught in medicel instituves and in
“the institutes devoted to the furthering of the professional qualifi-
< " cabtions of doctors. | Con | .

”’ -

Candidate of Medical Scisncss Z. V. Gordon
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