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Preface

Biological Effects of Nonionizing Electromagnetic Radiation is
a publication rasearched and prepared by Information Ventures,
Inc., under contract to the Office of Naval Research.

This digest serves as a vehicle through which current documen-
tation of research highlights on the bioclogical effects and
health implications of nonionizing electromagnetic radiation
{microwave and other radice frequency radiation) is compiled,
condensed, and disseminated on a regular basis, The effects of
electric and magnetic fields (static and alternating) and re-
search on medical applications of these nonionizing electromag-
netic radiations are also included.

Biclogical Effects of Nonionizing Electromagnetic Radiation is
intended to be a highly useful current awareness tool for sci-
entists engaged in research or related activities. The great
number and diversity of relevant publications make imperative
the availability of the service to persons whose work requires
that they keep abreast of current developments in the field.

Biological Effects of Nonionizing Electromagnetic Radiation is
published quarterly. The issues of Volume VII and future vol-
umes Wwill include materials received during the preceding three
months. Each issue coantains abstracts of current English and
foreign-language research literature, current research summar-
ies, news items and announcements, and information on relevant
meetings and conferences, Subject and author indices are pro-
vided for all literature abstracts to facilitate specific
search and reference use, Journals, books and conference pro-
ceedings are used as sources for this publication. Materials
for which full text is not available will be included as summary
abstractas, Announcements and other materials submitted Ffor
publication should be addressed to: Dr. Bruce H. Kleinstein,
Information Ventures, Inc., 1500 Locust Street, Philadelphia,
BPA 19102,

The digest was first published in 1974 under the title Biolog-
ical Effects of Electromagnetic Radiation. I+ has been pub-
lished under the present title since 1976, Previous issues can
be obtained from the National Technical Information Service,



Abbreviations and Acronyms

A, amp - ampere

C - centigrade

cm - centimeter(s)

cps = cycles per second

dB ~ decibel{s)

EPR = Environmental Protection Agency

eV = electron volt

F = fahrenheit

FDA - Food and Drug Administration

g = grami(s)

G - gauss

GHz - gigahertz

HHS = Department of Health and Human
Services

hr - hour(s)

Hz - hexrte

ip - intraperitcneal

ISsM - industrial, scientific, medical

IU - internaticonal unit(s)

iv ~ intravenous

J = joule(s)

kX - kilo-
1 - liter(s)
w - meter(s)
m - milli-
1 - mega-

u - micro-
min - minute(s)

vii

mo - month(s}

n = nano-

NIEHS - National Instiute of Envi-
ronmental Health Sciences

NIH - National Institutes of Health

NIOSH - National Institute for Occu-
pational Safety and Health

NTIS - National Technical Information
Service

Oe - oersted(s)

OSHA — Occupational Safety and Health
Administration

rad - radiation absorbed dose{s)

R - roentgen(s)

rmg - root-mean—-square

rpm - revolutions per minute

sec - second(s)

sc¢ - subcutaneous

UsaF/sSaM - . 8. Alr Force School of
Aerospace Medicine

Vv - valts

VA - Veterans Adminstration

W - watt({s)

WHO - World Health Organization

wk - week({s)

wt - weight

X — times

yr = year(s)



FROM THE EDITOR

This issue is a complete translation of abstracts presented at
the ALL-UNION SYMPOSIUM ON THE BIOLOGICAL EFFECTS OF ELECTROMAG-
NETIC FIELDS, held in PUSHCHINO, U.8.S.R., in 1982,

Chapter I.

BIOLOGICAL EFFECTS OF RADIOFREQUENCY ELECTROMAGNETIC RADIATION.
#Abetract No. 1449-1488%

Chapter II.

BIOLOGICAL EFFECTS OF MILLIMETER-BAND ELECTROMAGNETIC RADTATION.
*Abstract No. 1489-1502%

Chapter III.

BIOLOGICAL EFFECTS OF LOW-FREQUENCY ELECTROMAGNETIC FIELDS.
#*Abstract No. 1503-1522%

Chapter IV.

BIOLOGICAL EFFECTS OF CONSTANT MAGNETIC FIELDS.
*Abstract No. 1523-1552%

Chapter V.

BIOLOGICAL EFFECTS OF ELECTRIC FIELDS.
*Abstract No. 1553-1563%

Chapter VI.

CLINICAL AND HYGIENIC ASPECTS OF ELECTROMAGNETIC RADIATION.
*Abstract No, 1564-1592%

Chapter VII.

EFFECTS OF COMBINED EXPOSURES.
*Abstract No. 1593-1602%*

Chapter VIII.

PHYSICAL FIELDS OF BIOLOGICAL OBJECTS.
*Abstract No. 1603-1616%



Of great interest are the reports on the effects of low-frequency
EMR studied at different levels of biological organization (from
Molecular-biochemical changes to organism level)., The materials

n the effects of industrial frequency EMR are of special
interest,

Evaluation of the responses of biological systems of various
Complexity to exposure to constant magnetic fields occupy a
Prominent pogition in the reports of the Symposium, Possible
biophysical and physiological mechanisms of their action are con-
Sidered.

Materials on electric fields include reports on continuous or
alternating exposures at a given frequency. The possibility of
producing different effects depending upon the frequency of the
electric field is demonstrated.

For the first time, specialists in the clinical and public health
aspects of exposure to EMR took part in this Symposium of the
USSR Academy of Sciences. Reports presented at this Symposium
cover various aspects of EMR effects on man, from methodological
problems to analysis of specific reactions and techniques for
their evaluaticn.

All reports on the effects of EMR in combination with various
physical, chemical and other factors are assembled in a separate
chapter, Of special interest are attempts at theoretical
analysis of the combined effects.

Each repert provides new data that contribute to a general
knowledge of biological effects of EMR and electromagnetic fields
(EMF) at different frequency bands. Analysis of the reports will
be presented at the Symposium. It should be noted, howevaer, that
numerous aspects of the problem requiring study for improvement
of environmental health standards and environmental protection
did not receive sufficient attention. Data on the minimum
threshold levels of exposure to radiation of different frequency
bands for man and various animal and plant species are either
insufficient or nonexistent. Theoretical analysis of the general
mechanisms of action of EMR and BEMF is completely inadequate.
Questions concerning the reversibility of induced changes, the
possibility of their combination, and of the adaptation of

organisms remain unanswered. To resolve these problems, a
transition from accumulation of qualitative data to exact
quantitative analysis is necessary. Species differences in

sensitivity and resistance to EMR and EMF, without which it is
impessible t¢ extrapolate experimental data to humans, are still
unclear. Those are basic problems of current research in this
field. The answer to these questions should take into account
significant differences in the effectiveness of various types of
EMR (constant, pulsed, frequency-modulated, etc.).

Due to the great interest in the inherent physical fields of
biological objects, this problem was included in the reports of

3



MEETING ABSTRACTS

Chapeer I, BIOLOGICAL EFFEGTS OF RADIOFREQUENCY
ELECTROMAGNETIC RADIATION.

1449 CONFORMAL, REARRANGEMENTS INDUCED BY SU-

PERHLCH FREQUENCY RADIO-BAND RADIATION
IN ERYTHROCYTE GHOST MEMBRANES {MEETLNG ABSTRACT),
(Rus.} Zhadan, G, G. ({Inst. of Blaloglcal Physies,
Sovlet Academy of Sclences, Pushchino, USSR); Akoev,
L. Gej Kim, Tu. A.; Shnyrov, ¥. L. In: all-Union
Symposium on the Biological Effects of Electromag-
netic Flelds, Pushchino, USSR, p, 6; 1982,

Trandformations caused by heat ftn henoglobin=£free
oceluded human red cell ghosts in a 5 mM Na-phos-
phate buffer at a pH of 7.4 were studied by adia-
batic scanning nicrocalorimetry, Six transitions,
with with peak positiens of roughly 47, 52, &3, 77,
and 2% were clearly distinguished om the thermo-
gram obtained., Following Lrradiation of the mem=
branes at 3331 MHz (SAR = 15 W/kg), changes in both
the Lfatensity and location of the calorimecry peak
associated with the fourth transition {63°) were
clearly abserved. Previous reports in the litera-
ture suggest chat thls peak rteflects proteln-lipid
interactiona in the membranes, In addition, a

change in the original heat capacity was observed
in the irradiated membranes. Both of thase effects
increased wieh frradiation time, resching their max-
ima within 20 win of 1rradiation. These resulcs
cannot be explained by the direct action of heat on
the nenbranes.

1450 INVESTLGATION OF THE EFFECT OF ELECTRO-

HAGHETIC RADTATION ON VARIOUS STRUCTURAL
LEVELS OF ERYTHROCYTE MEMBRANES (MEETING ABSTRACT).
(Bus.} Kim, [u. &. {Inst, of Biclogical Physies,
Soviet Academy »f Sciences, Pushchino, USSR); Fomen-
ko, B. S.; Akeev, I. ¢. In: All-Unian Symposium on
the Biological Effects of Electtomagneric Fields,
Pushchino, USSR, p. 6=7; L982Z.

The effect of a superhigh~frequency {SHF) electro=
wagnetic fleld {(EMF} on wvarious structural levels
of an erythrocyte membrane from the blood of Wistar
rata was investigated by fluorescant probes placed
In different regloos of the membrane. The probes
used in this study [l-aniltnonaphthalene-6-gulfo-
nate (1,8-ANS), 2-toluidinonaphthalene-6-sulfonate
(2,6TN$), and 4-dimethylchamincalkone (DMC}] are
located at the boundary of the hydrophobie phospho-
1lipid hydrvocarbon layer and the aquecus phase, while
perylene 1is evenly distrtbuted in che reglon of the
glycero! residues and pyrene primacily in the hydro-
carbon region. The kinetics of probe [lucrescence
quenching in this membrane durlng irradiation wete
recorded wlth the acnlgotropy of the polarizatiom of
the fluorescence, Thg tenperature (an average val-
ue) of the specimen was simultaneously measured by
an MMT-4 thermistor. Fluorescent measutements of
the relacive probe fluorescence yileld at tempera-

tures ranglng from room temperature te 40° were per-
formed in a thermostat-squipped flask placed ber-
ween the plates of a plane capacitor driven by a
GZ-20 audio oscillator. At SARs of 35 W/kg and 10D
Wikg and a frequency of 340 MHz, probe flusrescence
quenching and lipid phase viascosity (Erom changes
in the anisotropy of the perylene's polarized flu-
oregcance within the SHF-EMF) did not deviate from
changes abserved as a functlon of specimen tempera-
Lure, At all membrane levels studied, the processes
were determined by the thermal action of the SHE
EMF,

1451 CHANGES IN THE CONDUGTANCE OF MODIFIEDR

PROSFHOLIPID MEMBRAMES CAUSED BY DECIHE-
TER-BAND ELECTROMAGNETIC FIELDS {MEETING ABSTEACT).
(Rus,} Bol'whakov, M, A. (Inetitute of Blological
Physice, Soviet Academy of Seciences, Pushchioo,
USSR); Khizhniak, E. P.; Tiazhelov, V. V, Ia: All-
Union Symposium on the Bielogical Effects of Elec-
tromagnetic Flelds, Pughehino, USSR, p. 7-8; 1962,

Changes dn the conductance of artificlal modified
phospholipid membranes due to exposure to electro-
magnetic flelds (EMF) at 0.8=0.9 GHz wera reported
previously. The authors of the earlier work ex-
plained the efifect as arleing from the local heac=
ing proceasae occurring 1in the specimen, This
dtudy presents results obtataed froam an invesciga~
tion of thie effeckt over a frequency band of 0.2=
0.82 GHz. Unlike the previous studies, the speci-
men wag ilcradiated in a scrip line, It is shown
that this effect exists over the entire feequency
band under investigation, For Elelds of a constant
amplitude in the electrolyte, the magnitude of the
effect fneraages as frequency decteasee, regardless
of the modifying ageats used, the currenk=carrying
1lons predemt, or any of the orher parameters of ei-
ther the membrane or the electrolyte employed. The
behavier of the experimental 'magntcude-frequency’
curvas obtained agrees with theoretical estimates
of local electrelyte heating occurring 1o the vi-
cintty of a membrane. This agrecment conflrms the
hypothesis thact the reaults observed are related to
a local thermal effect.

L452 SOME FEATURES OF THE ACTIUN OF a SUPER-

HIGH FREQUENCY ELECTROMAGNETIC FIELD ON
THE CONDUCTIVITY OF PHOSPHOLIPID MEMBRANES MODIFLED
BY ALAMETHYCIN {MEETING ABSTRACT), (Rus.) Miru-
tenko, ¥, 1. (T. G. Shevchenko State University,
Kiev Inst., of Biolegical Physies, Sovier Academy
of Sciences, Pushchine, U3SE); Alekseev, S§. L,
Udoviehenke, T. ¥. In: All-Union Symposium on the
Biclogical Effects of Electrymagnetlc Figlds,
Pushehino, USSR, p. 8; 1982,

Artificlal phosphollipid membranes (APM) modified by
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localization is discussed.

1455 EFFECTS OF A HICH FREQUENCY ELECTROMAGHNET-
I1C FIELD ON POSTSYNAPTIC MEMBRANE MUDELS (MEETING
ABSTRACT), (Rus.} Kolomytkin, 0. ¥. {Inst. of Bio=
logical Phyaicn, Soviet Acadeay of Sciences, Push-
chine, USSR); Akoev, L. G.; Kuznetsov, ¥. L.; Gri-
grigotler, P, G. In: All-Unlon Symposium on the
Biological Effects of Electromagnetic Fields, Fush-
chino, USSK, p. L10=11; 1982,

It 18 found that the conductance of a postsynaptic
membrane model locreases rapldly when electromag-
netic radiacion (EMR) 1s switched un and that this
membrane exhibirs fncreasad conductance (1,400 pE)
during the eatire EMR exposure perlod. Following
termination of the EMR exposure, the conductcance
returtned to its orlginal wvalue., Repeated irradia-
tion wicth EMR caused the same effect. The effects
were rapid and entirely reversible, The rate of
temperature increase in the cell usad, measurad by
different methods, was as follows, Lmmedlacely
after the EME was swictched on, the average rate of
heating for the entiee sclution did not exceed
0,025°Kfsec, while the race of eleccrolyte heating
in the vicinity of an opening in the Teflon dia-
phragn used was roughly 0.3%K/sec and the mem—
brane's own temperature rilse was l.5°Kfeec. HWhen
the molar conceatration of the KCl was increased
from 0,1 to ¢,2 M, the conductance of the ion chan-
nel rose in a nonlinear manoer, despite the fact
that the amount of heat given off by the EMR and
the cemperature of the solution 1o the cell rTe-
mained identical., Consequently, aside from thermal
effects, the exisrence of other, as yet unstudied
effects by EMR on membranes were suggested, An EMR
with frequencies of 0.4 and 0.75 GHz (SAR = 0-300
Wikg) was emploved in this work.

1456 BLOPHYSTCAL BASES OF THE ACTION OF SUPER-

HIGH FREQUENCY RADIATION ON ERYTHROCYTE
MEMBRAMES {MEETING ABSTRACT). (Rus.) Ismailev, E,
5h. {Dagestan Polytechnlic Institwte, Makhachkala,
USSRY; Stepurina, L. E.: Mirzametoa, R. M.; Ulukha=
nova, R. A. In: all-Unton Symposium on the Biolog-
ical Effects of Electromagnetic Fields, Pushchina,
USSR, p. 11} 1982,

The lrradiation of human erythrocytes by electromag-
nectlc waves (150-2,000 MHz with a power flux density
preaater than 5 nW/eme) inereases the leakage of por
tassium, cablclum, and hemoglobin as compared to in-
tact cells. A suparhigh-frequency (SHF) iileld alse
caugses changes In various diceeeions in the electro~
pheretic mobilicy (EM) of cells, AL an exposure
level of 1=10 mwlcmz, 4 decrease 1In EM 1s observed,
while EM increases when higher intenslty valuea are
used, Changes Ln EM are linked to the scructural

Meeting Abstracts

impalrment of an erythrocyte membrane’'s double alaec-
tedc layer. In the present study, the direct ac~
tlon of microwaves (MW) oo the structure of erythro—
cyte membranes is detected by infrared aspectroscopy
and hydrogen exchange. This action 1s not linked to
the cemperature increase of che system as a whole,
SHF irradiation at an Lntensity of |5 = 20 mW/ end
or higher {wpairs the narmal kinetics of the hydro-
gen exchange process in corpugcle ghost fllms, An
Increage 18 obgerved in the proportion of readily
exchangeable hydrogen atoms, and also rthe accelera~
tion of slow H-D exchange, which suggests cthe in—
palrment of the hydropheble protein-itipid incerac—
tien oc¢urring in the c<ell membrane. The present
results indicage tche posslbility of the selecrive
absorption of MW blological membranes. Changes in
the structure and functlon of membranea are caused
by the direct Linfluence of MW on Lhe molecular or-
ganizarion of e¢ellular memhranes. This orpaciza-—
tlon arises from the nonuniform distribution of Lln—
termolecelar interaccion forces in the different
membrane layers and in the area around a mémbrane;
that 1s, from the nonuniformicy of the electrical
properties of membrane structures and thelr envi-
rons. The action of MW on membranes may be one of
the chief ways 1o which SHF radlaclon affects blo-
logical objects,

14357 KINETIC CHARACTERISTICS OF THE THTRAMO-

LECULAR PROCESSES IMVOLVED IN ELECTROMAG-
NETIC FIELDP ENERGY TRANSFORMATION (MEETING AR~
STRAGT). {Rus,} Ivanov, 5. F. (Iunstitute of Bio=
physlcs, Soviet Minlstry of Publiec Health, Moscow,
USSR); Ostrovskil, 4. V.; Pleshanov, F. G,; Fokiug,
V. 5.3 Sharov, ¥. A, In: All-Union Symposium o
the Blological Effects of Electromagnecle Fields,
Pushching, USSR, p. h2; L9862,

Studies on biomolecular solutions in the presence
af an elactromagnetic (EM) field with a frequeancy
of less than 100 GHz have shown that a mechanisw
exists for the rotational relaxation of exclration
encrgy. However, thare 1s no direct evidence that
the rotational movements of macromolecules or their
fndividual componeats are rthe degrees of freedom
primarily excited by such EM waves. 1t 1s known
that a dipole-dipole ipteraction has a strong angu-
lar dependence, as well as being effectively *neu~
tralized' and attenuated, Thus, the rate of enecgy
transfer between dipoles can be signiFicantly re~
duced in the presence of an EM field If this Ffield
excites rotacional degrees of freedom. An experi-
ment to study Ehe rotatlonal relawation pracess oc—
curcing in biological polymers and other related
polymers through time resolution spectroscopy meth-
ods 1s discussed.

1458 ACTION OF A PULSEDL SUPERHIGH FREQUERCY
ELECTROMAGNETEC FIELD ON THE PARAMETERS
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munal Hyglene, Ukrainian Ministey of Public Health,
Klev, USSR); Starodub, N, F, [n: all-Uniom Sympo—
sium on the Blologlical Effectes of Electromagnetic
Pields, Pushehino, USSR, p. l4~15: 1982,

The mechanism for changes observed in erythrocyte
functioning during wicrowave (MW} irtadiaciom of an
Intact organism {power flux density valuas of (.05-
50 mW/cml) was studted, The ratio of different
types of phosphates to hsmogloblo 1n the red cells,
the fractional composition of the hemoglobin pree—
ent, the erythropoletic aceivicty of the blood, and
the level of mitoses in the erythroid components of
the bone marrow were studfed. The racio of hemoglo-—
bin to individual phosphates in erychrocytes changes
as a result of MW irradiatilon. The concentration
of general ocrganic phosphate is reduced and a re-
lated increase in inorganic phosphate 1s observed,
Redistributfon of orgamic non=nuclectide and nucle-—
otide phosphates {s also moted. Changes 1o the ra-
tio of hemoglobin to individual phosphates in the
bload can be caused by a number of factors., The
appearance of lmmature cells in the blood during
this proceas, which 1a expected on the basis of
previous studles on ths development of anoxia in
organismic tissues during MW irradlation, was wver-—
iflad. These rasults and the c¢hanges detected in
the level of phosphates and hemoglobin in the bleod
suggest that MW lrradiarion causes impairment of
those structures invelved in cellular energy meta-
bolism. Changes (a reduction 1n the basal fraction
and an increase in the minow fractlons) are noted in
the heterogeneous henoglobin system, These changes
persist for a quite prolonged peried of time, Re-
search has shown chat the earlieest changea to ap-
pear in fractionsl hemoglobin composition are a
consequence of changes f{n the ¢onformational state
of the hemoglobin tetramer, The increase In the
nunber of hemoglobin molecules that contain an oxi-
dized iron atom in the heme—-group contributes to
this proceas, At the sase time, che variations in
the concentration of ifndividual hemoglobins {ia the
blood suggest that the processes which ¢ontrol the
rate of syothesls of this or aay other hemoprotein
algo change as a result of exposure to MW energy.
The nature and extent to which the erythrocyte
changes are manifested will depend substantlally
vpon the incensity and duration of che MW exposuce.
The possible mechanisms of the blological actlon of
MW exposute are dlscussed. Speclal sttention 1Is
glven to specific and nongpecific componencs of the
general reaction of the red blood sysiem during ex-
posure of an organism to a superhigh-frequency elec—
cromagnetic field.

1462 EFFECT OF & LOW INTENSITY ELECTROMAGNETIC

FLELD FROM THE SUPERHIGH FREQUENCY BAND
ON THE COURSE OF DELAYED-TYPE HYPERSENSITIVITY
({MEETING ABSTRACT). (Rus.} Belonozhko, N. G. (A.
H. Marzeev Scientlific Research Institute of General
and Communal Hyglene, Ukraianian Minlstry of Public
Health, Kiev, USSR)., In: All=Untoen Symposium on

Meeting Abstracis

the Blological Effects of Electromagnetic Fields,
Pushchling, USSR, p. i5-L6; 1982,

The tatlonale for thils study was the exiacing clatm
that contact allergy to dinitrochlorobenzene {(DNCB)
can be used to assess the ability of an organism
develop a delayed hypersensitivity reaction and can
serve as one type of test for datarmining the Fune-—
tional activity of the T immune system, Experi-—
nents wereg carcied out on |30 guinea pigs welghing
250=-300 g, with idencical cace and Ffeeding condi-
tions. These anlmals were divided inte 4 groups:
Group T (control): animale that had been subjected
to the lafluence of DNCB alone. Group IL: gulnea
plgs created with DNCB during irradiacion and sub—
gaquently tested to determine tha extent to which
dermatitis was pronounced. Group ITL: anlmals
treated with a 0.2% DNCB solution for 8 days then
irradiated for 2 wk, and subsequently tested to
determine che level of dermatictds present, Group
IV: animals ireadlated for 2 wk and subsequently
ameared with a 0,23 DNCB solution Eor B days. Itx-
radlation by a superhigh-frequency electromagnetic
fleld (SHF EMF) with four energy flux density levels
(L, 5, 50, and 500 uwW/ca?) was employed in each se-
rles of experiments., 5Statiscical tests Lncluded the
Student'z and the Chi-square criteria. It was es-
tablished that SHF {rcadiation affects the Func-
tional state of T-lymphocytes, which are responsible
for the delayed—type hyperseasitivity (DTH) reac-
tlon. The extent of this effect depends upon both
the magnitude of the SHFP field levels studied and
the ctimes hectween 1rradiatfom and sensicization.
Higher irradiscion levels {50 and 500 uW/ca?) de-
press the DTH reaction, while the lower lewels (]
and 5 uW/em?) stimulace ic.

1463 COHPARATIVE INVESTIGATION OF THE EFFECT

OF A SUBERHIGH FREQUEHCY ELECTROMMACHETIC
FLELD AND OF TEMPERATURE ON UXYGEN CONSUMPTION AND
MEMBRANE PERMEABILITY IN AN ISOLATED RAT LIVER
(MEETIKG ABSTRACT). (Rusa.) Kakushkina, H. L.
(Sclentcific Research Imstitute for the Blological
Testing of Chemical Compounds, Soviet Ministry of
Medical Industry, Kupavna, USSR); Khitruv, Iu. A,;
Urazmanoy, R. I,; Kutashev, ¥. N.; Shestiperov, V.
A.; Bhtemler, ¥. M. In: All-Union Symposiuw on the
Bielogical Effects of Electromagnectic Flelds, Puah-
chino, USSR, p. l6-17; 1282,

4 comparative investigation of temperature-related
dependence (over a range of 18-495°) of ciseue Tes—
piration and membrane permeability in imsolated rat
liver cells was performed both in the presence and
in the absence of superhigh~frequency (SHF) expo—
gure, An isolated rat liver was uveed in these ex-
perimencte with the pecfusion of an oxygenated nu~
tritive medium through the vascular system and the
sloultanesus contlnuous recording of pdy, pH, and
pKk walues in the hepatic duct using selective elpe-
trodas, Organ temperature was monltored by measure=
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1466 EVALUATTON OF THE MECHANISM OF THE RE-
SPONSE OF RAT BRAIN TLSSUES TO A MICRO-
WAVE EXPUSURE BASED ON AN ANALYSIS OF THE DINAMICS

OF 'TRANSFER  ADENDSINE  TRIPHOSPHATASE ACTIVITY
(MEETING ABSTRACT). (Rus,} Arclukh, ¥. P. (4. N.
Marzeev Sclentific Research [nstitute of Geoeral

and Communal Hyglene, Ukrainlan Ministry of Publie
Healch, Kiev, WUSSR}; HNazarenko, V. T, In: All-
Union Symposium on the Biological Effects of Elec=
tromagnet{c Flelds, Pushchino, USSR, p. 19-20;
1982,

It is generally accepred thst the central nervous
system of animals and man is most sensitive to ni=
crowave (MW) vadiation exposures. Cerebral mem—
brane structures which deternine the functienal
ackivity of nerve tlasues invite spectal incerest.
Proceeding on the besls rhat cation and medlator
transport constltutes the groundwork of stimulation
and inhibltlen processzes, while transfer adencsine
triphesphatases (ATPase) represent the main compo-
nent Ln ion pumpe, the g¢hanges observed In the ac-
ttviey of these substancee in brain tilssues of rats
and cattle were ilnvestigated in victre and in vivo,
Pravious reparts whiech show rhat mierowave Ltrradia-
tlon, under gpecific coanditions, causes an Lncreage
in the Na/K raclo of erythrocytes, as well as in-
creasing the output of Calt from the synaptosomes
{(in vitro} and cerebral corcex {(dn vive), served as
the basis of this research, Tt was shown that ATP-
ase actlvity 1s alrered fn a number of tissues from
different ctypes of animals by exposure to electro-
magnetic radiacion. MW irradiaclon of animals and
brain enzyme preparatlons was carrled out ln anecho-
ie chambers with congtant temperature and alr humid-
icy and with continucus dose monitoring, Cerebral
cortex membrane fracclons, both 1n solutions and
in lyophilized enzyme preparations, were irradiated
in the in wvitro experimencs, Durlag cthe Lo vive
experiments, test animals were subjected to whole
body irradiation. To prevent posthumous changes,
test anlmals were killed by freezing in liquid ni-
trogen. HNat, ¥*, and Cal® ATPase activity was de=-
termined in cerebral mewbrane preparations, This
astudy showed that Nse* and K'Y ATPase acrivicty was
not altered by exposure to nonthermal levels of MW
radiation under in vitre conditions, aad that K'
acetylphosphatase activity {an snalog of the K¥
phosphatase stage of the Mat and Kt ATPase reaction)
temained unchanged. 4 change 1in ATPase activity,
primarily an increase, was noted in vivo, both dur-
iag exposure to low power flux densitg (PFD) values
and at PFD values exceeding 10 mW/femé, Comparison
of results obtained from the experiments conducted
in vitro and In vive showed that the changes ob—
served 1a the activicy of the enzyme systems are
most likely not a consequence of the divect influ-
ence of MW anergy an the ATPase reaction, but result
from an lotegrated reactlon in the animal. From
thegrerical conslderatlons, chaages 1n ATvrase ac-
civiey can be {nterpreted as an adaptive teaction
gimed at rescoring and maincaining an optimum cation
ratio within a cell.
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1467 CETOCHEMICAL INVESTIGATION OF NEUTROFHILS

IN THE FERIPHERAL BLOOD OF RATS DURLHG
EXPOSURE TO LOW-INTENSITY MICRUWAYES (MEETING AB—
STRACT). (Rus.)} Ganechar, N, M, (he M. Marzawey
Scientliic Rescarch Inestirtute of General and Commu-—
nal Hyglene, Ukrainian Miniscry of public Healch,
Kiev, USSR): Ahelezniak, 4. A. 1In: All-Unfion Syw—
posium on the Biological Effects of Electrowmagnetic
Fialds, Pushehino, USSE, p. 20; 1982,

Az 1z well-known, cell merabolism consgitutes a gen—
sitive fadicator of the functlonal condicien of a
research subject and can indirectly demonstrace che
extant of a given factor's deliteriouws effect. Gly-
cogen level and alkaline phosphatase (APP) activity,
which are expressed as the mean cytochemical coeffi=
clent {MCC)Y, were studied during 30— and 9U-day ex—
posure cto 2,375 MHz (wavelength = 12.6 cm)} wmicrowave
frradiation at power flux deasities (PFD) of L0, 50,
and 500 uW/fco, and | and 5 uW/emZ, regpectively.
Data were obtaimed prior to iIrradiaclion, several
times during the frradiarion perlod, and at menchly
intervals during a 3-mo post-irradiacion observa-
tion peried. Hicrowaves with incensities ¢f L and 5
uW/ems caused small changes 1im indices during the
90-day Lrradiation pericd. However, following Lhe
terminacion of exposucre, these indlces immediately
returned to their original levels and physical ex—
ercion did not change cChelr magnlitude. Thls made
it pogeihle to clagsify the effects of the fields
as adaptive. During exposure te irradfation ac 10
and 50 uW/cm?, an increase in the level of glycogen
wae noted in the meutrophils of the frradiared ani-
malg, which was regacded as a positive effect. AFP
activiey was alcered 1n a phase~related manner:
the stimulation observed duting che firtat 3 wk of
irrvadiation was replaced by a reducticon in AFP ac—
eivicy followlng 30 sgessions. Microwaves with an
intensity of 500 qucmZ causad a reliable decrease
in the MCC value of the glycogen in the blood cells
from day 7 through day 30, During of the 90-doy
post-irradiaction observation period, inicial glyco-
gen indices and neutraphll phosphacase activity
(NPA) levels were not restored in animals exposed
Lo microwaves with an inteasity of 500 uW/co?,
Both indicators remained reliably lower than thelr
original levels. This indicates an Injurlous e«f-
tect of mlcrowaves with a 500 uW/cm? intensity.

1468 ELECTRICAL ACTIVITY OF VISUAL CORTEX NEU=-

RONS IN THE CERCBRAL HEMISPHERES OF THE
RABBIT DUKING EXPOSURE TO & SUPERHIGH FREQUENCY
FIELD (MEETING ABSTRACT). (Rus.) Chizhenkova, R. A.
{Ingrituce of Blological Physics, Soviet Academy of
Sciences, Pushchino, USSR). ILo: All-iUnion Sympo-
sium on the Blalogical Effects of Electromagnetic
Flelds, Pushchino, USSR, p. 21; 1982.

It wae pteviously established that the electrical
tesponse {accerding te overall activicy indices) of
the cerebral cortex te a superhigh-frequency (SHF)
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min with power flux density (PFD)} values of 10, 350,
96, and 167 wW/em?, The blocd levele of adrenocer-
ticotropic hormone (ACTH), womatotropic hormone
{34}, hydrocortisnne, thyroxin, triiodothyronine,
and ingulin were determined under dynamic conditions
by radlioimmunoassay. Single exposure to a ceutl-
meter-band SHF fleld at or below conventional ther-
mal incensities (50-100 m/cel) stimulates the se-
eretory capaclty of the anterfor pltuttary xland,
the adrenal cortex, the thyroid gland, and the pan-
creas, as indicated by increased content of ACTH,
SH, hydrohydrocortisene, thyroxin, and insukin in
the blood plasma of test anlmals. Triledothyronine
content is reduced somewhat when a low-grade ther-
mal dose ig adninistered. The applicetlen of & non-
thermal irradiation dose (20 mW/cm?) ceuses a de-
ecresae in ACTH, hydrocortfsene, insulin, and Lhy-
goxin content, together with an insignificant im=
creade in trilodothyronine content. High microwave
(M) incensities (167 wW/em?} inhibit the secretory
functlon of the anterior pituitsry gland and the
adrenal glands, which 1s expressed by a significant
reduction in the amounts of hormonas that these
glands produce (AGTH, SH, and hydrocortisone}. How-
ever, the changea ohserved in the hormonal activity
of the pancreas snd thyroid gland at the same expo-
oyre levels were opposite in nature: insulin and
thyroxin content rose insignificantly, while tri-
Lodochyronine coatent remained unchanged as com-
pared to ity original value. 4 dynamic decermina~
tion of the hormones present In the blood indicates
that the changes seen In ACTH content oCCUr more
vapldly and persist for a longer perfod of time {up
to & hr) chan the changes eobserved in hydrocortisons
and thyroxin conceotration., When serlal exposures
(up to 10 procedures) were employed, the hormonal
changes were of a similar nature, but the intensliy
of these changes depended on the numbar of expo-
sures. By the 5th cxposure, the changes had ia-
creased as a Tule: however, these changes had
abated cousiderably by the 10th axposura and ap=
proached thelr original levels in certaln cases.
Thus, the vesults suggest that aerive, yet far from
identical, influences are exerted by centimeter—
band SHF radiations on the fuactional ascate of en-
doerine gland actlvity, and that thesa influences
must, in che suthor's opinion, be taken inte con-
gideration in the therapautie use of MW, and in the
interprerstion of the peculiaricies of the physio-
logical eifects produced by MW exposures.

1471 EFFECTS OF A SUPERHIGH-FREQUENGY ELECTRO-

MAGHETIC FIELD OM THE MORPHOLOGICAL
STRUCTURE OF THE SPLEEN (MEETING ABSTRACT). (Rus.)
Lazarovich, B. G. (Ivano~Frankovsk Medical Inst.,
US5R); Zbirak, N. P.; Vasilik, L. ¥. In: All-Union
Symposium on the Biclogical Effects of Elecrromag-
netic Fields, Pushehino, USSR, p. 243 1982,

The spleen, belng a lymphoreticelar organ, plays an
inportant tole in the immunological reactions of an
ocganism, In the preseat study, wporphological
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changes occurcring in the spleen lno response to
daily whole=body microwave (MW) irrvadiation (60
o/ em? for 10 min) of test animals were investi-
gated, These experiments were conducted on 39
mangral white rats, The area ratlo of the thymus-
dependent and thymus-independeat reglona, as well
ag the reproduccion center, was decermined in 10U
white pulp folllcles on days 7, l4, and 28 of the
experiment by light micrescopy and an ocular grid
in preparatioas that hsd been stained by convention—
al methods. In centrols, the thymus~dependent re-—
glon comprises 8.3% of the total area of a whole
lympharie follicle. The thymus-independent rvegliom
ia composed of small, medium, and large lymphocytes,
teticular cells and mactophages. Reproductlon can-
ters that comprise 18.7% of che thymnue-independent
region's total area and which consist of large lym=-
phaid and raticular cells, are noted in 26X of
these follicle divielone, The interrelationshipe
of these structures are altered by day 7 of the ex-
periment, Aslde fraw eell ceantar alteration, the
nunber of medium dywphocytes present iln the thymus-—
independent region is noticeably increased. Large
lymphocytes, ae well as mature and immature plasmo-
tyCLes, appear among these medium lywphocytes, The
reproduction centers increase in size to conprise
27,4% of the thymus-independent region's gotal area
and the number of miroses present Lncreases. No
substanctial changes were observed in rhe thyous-
dependent follicle tegions., By day 14 of irradia-
tion, thase cellular transformations are incensi-
fied, The number of germinal centers present Iin
the Cthymus—-independent reglons Increases, with
centarg detected 1n 64% ofF the follicles exaniped,
and the dimensions of these centers are enlarged,
reaching a lavel equal to 39.5% of the overall area
value, The number of plasmocytee present among the
medium and large Llywphocyres Lncreases, The per—
centage of medium lymphocytes reaiding in the thy-
mys—dependent teglon increases by §.8% of the over—
all area value. More percepcible changes were ob—
served by day 28 of the test. The thymus-indepen—
dent rteglon's germinal centers were enlarged shatp-
ly, comprising an area of 48.9%., The number of
plagmocytes present among the large lymphocytes and
microphages also 1ncreased. The thymus—dependent
ragion 1s reduced in size to 5.4% of the overall
follicle area, in which plasmecyces and fibroblaste
are dominant, Thus, MW irradiatfon causes ilmmuno-
logical changes In an organfsm, which are expressed
by stimulation during the Eirsc days of the test and
the depletion of Llomunacompétent calls during the
latter stages of the eiperiment.

1472 HORPHOLOGICAL GCHANGES IN HMERVE TISSUE

DURING MICROWAVE IRRADIATLION (MEETIRG AB-
STRACT). {Rua.) Bachmanev, G. 8. {Vladivostok
Medical Instirute, USSR}, 1pb: All-Union Symposium
on the Biological Effectz of Electromagnetic Flelds,
Pustichina, USSR, p. 25; 1982.

4 comprehensive hiscelogical invescigation is re—
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dence is noted between level of power and the expo=
sure time needed to achieve identical e¢ffects}, and
the search for SHF modes that easure the steriliza-
tion of mliereorganisms. The resolutlon of these
questiong 1s wurgently dictated by the onguing in-
ceoduckion of SHF davices inte Industry and every-
day 1i1fe, MWork i3 wunder way both in the Soviet
Union and abroad on SHF precreatnent of soils for
weed suppression; however, considerations ilnvolved
in cthe retardation of soll micvofiora, which can
produce ecological consequences, are scarcely ex-
amined at all tn thege arudles.

1475 BIOLOGICAL ACTION OF MECROWAVES ON  CER-

TaIN MICROORGANISHS (MEETING ABSTRACT).
(Rus.) Rybnikova, V. I. {Blology Dept., Dagestan
Branch, Soviet Academy of Seiences, Makhachkala,
USSK). In: All-Union Symposlum on the Biclogical
Effecte of Electromagnetlc Flelds, Pushchino, USSR,
pe 27; 1982,

The effect of superhligh—-frequency electromagnetic
waves (microwaves) with intensities of 20-40 mwW/cm?
on of microorganiems (such as salmonella and Seaph=
ylococcus aurgus) was studled. Bath growth and
staining properties atre altertad in irradiated micro-
organisas. Morpholegical iadicators are alrerad
substantially; salmonella nilcroorganisms acquire
oval and circular shapes, while staphylocel become
enlarged, the sizes of individual specimens ewxceed-
ing their original dimensions by 1.5-3 times., The
polymorphic coccl transmitted thefr altered proper-
ties to future generations; l.e., Fhe microwaves
acted as a wutagenic factor. MHlcrowaves have an
effect om the blochemical properties of microor-
ganfsms. Acid formation was reduced during carbo—
hydrate fermentation in irradiated saloonella and
staphylococeus cells, catalase activicy was de-
pressed, and redox potential was reduced.

1476 DEPENDENCE OF SUPERHIGH-FREQUENCY HEATING

QN CONCENTRATION OF CELLS IN SUSPENSION
{MEETING ABSTRACT) . (Rus.) Berdnikova, I. P.
(Scientific Research Inst. of Medical Radiclngy,

Soviet Academy of Medlcal Sclences, Obninsk, USSR);
Morozov, L. I.; Petin, V. 6. In: All-Uniom Sympo-—
sium on the Bleclogiecal Effects of Electromagnetic
Fields, Pushchino, USSR, p. 27-28; 1982,

Nonuniform heaking ¢an oceur as a result of the in=
teraction of superhigh-frequency (SHF) radiatien
with the mass of an Lrradiated object, as well as
the mamner in which this wmass is arranged., The
ineceased heating observed in cells im suspension
may be due to the selective absorption of microwave
enecgy by the cells and/or their lower levels of
heat conductivity. A tenmperature 1increase in the
suspended cells should oceur in either case, which
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can determlne the specific bilological action of mi-
crowaves, Expsriments were pecformed to study heae-
heating and cocling of E. coll bacteria irradiated
by an SHF fleld as s function of bacterial concen-
traclon and of cooling conditions, Bacteria werve
suspended Ln a physiologlc solutioen based on a Lris—
buffer with a pH of 7.0 at a concenttation of 4.2 x
1010 _ 1012 celis/ml, The cell suapension and phys—
iologic solution were irradlated in radlotransmis—
sive test tubes with a wolume of 5 ml vslng a Luch-
58 electromagnetic Eield generator. These test
tubes were wuncovered and were placed in a glass
rack, or, to achleve a high level of thermal insu-
latien, in a plastic foam rack., Irradiaction led to
warlable heating of both suspension and physioclogic
solution 25 a functlion of c¢ell concentration. The

rate of temperature incraase depended on che cell
concentration value, Heating differences in the
mote highly concentrated cell suspension and the

physiologic solutfon 1in tesc tubes irradiated in
the plastic Ffoam rack increased with duration of
irtadiation, reaching a peak at 10-12" and subse-—
quently vemaining unchanged. When the test tubes
were irradiated in the glass rack, the differences
seen 1o Lemperature rilses were not ag pronounced,
which Is apparently due to the greater cooling in
thia case. Measurement of Lthe cocling rate for
c¢ell suspenslion and physiologic solutlon heated to
52° chowed that the respective hear loss rates of
these samples differed. Here, che coolling rate
was more proncunced when the cell suspension was
less concentrated, The data obtained make it poa-—
slble to reach a conclusion on the selective heat-—
ing of bacterial cells suspended 1n a physiclegic
solution. Both the selective absorption of micro—
wave ensrgy by the cell mass and the lower heat
conductivity of these cells as compared to the
liquid in which they were sugpended may censtltute
the basls of this heating effect.

1477 IMFLUENCE OF CENTIMETER-BAND ELECTROMAG—

NETIC-FLELDS ON CANDIDA TROPICALIS ©D-2
CELLS DURING MUTAGENESIS (MEETING ABSTRACT}. (Kus.)
panilenko, T. L. (Inst. of Micrablolegy, Virusol-
ofy, and Parasitelegy, Ukrainian Academy of Sci-
ences, Kisv, USSR); Mirutemko, V. I. In: All-Union
Synposiun on the Blologlcal Effects of Electromag-
netic Fields, Pushchlno, USSK, p. 28-2%; 1932,

The influence of centimeter wavelemgth electromag-
necic fields (k2.6 cm) on the muctagenlc action of
nitrogsomathylurea in doses that induce a stimula=
cive effect was studled. This research was con=
ducted on the basis of a model which describes the
iaduction af direct blochenlcal wutations accom
panied by rtesplratory Insufficienmcy. Nitrosemelh-
ylutea was used at & concentratlen of 70 ugfml and
at exposure times of 1-6 hr. A Luch-58 medfcal
therapy gener4tor operating in the contlaucus gener—
aticn mode with output power measutement served as
the superhigh—frequency (SHF} fleld source. Micro—
hial cells were irradiated at an SHF field intensity
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the gonadotrople activity of the pltuitary gland is
absent, Thus the adaptive metsbolic changee ob-
sarved in the regctions of an organism te SHF-band
EMF Lirradiation are related to the endocrine statua.
Further study of this quesction can probably be aimed
at the prospect of utilizing hormonal correction
for formulacing adaptive physiclogical reactions
during exposure to an SHF-band EMF and, possibly,
at an approach to the selection of a work force for
Job assignmente pubject to irradiation of this type.

EFFECT OF DECIMETER-WAVE IRRADIATION OF
THE RAT HEAD DURING CAROTLD ARTERY CON-
STRICTION (MEETING ABSTRACT), (Ruws.) Rutsal, 5. V¥.
(Central Sclentific Research Institute of Health
Resort Treatment and Physical Therapy, Soviet Min~
istry of Public Healch, Moscow, USSR). 1In: All-Um-—
ion Symposium on the Bioleglcal Effects of Electro-
magnetic Flelds, Pushchino, USSR, p. 31-32; 1942.

1480

The effect of decimeter wave {DHW) irradiation of
the rat head (80 nW/cm?) following closure ©f the
carotid arcteries on the reproduction of a condi-
tioned defense reflex and the content levels of DNA
and BNA in the cerebral structures was studied. 1Ic
was established, using 534 rtats, that DHMW irradia-
tion reduces veflex reproductlon by 79% (p<0.01) on
the day | afrer arterial constriction. A deterio-
ration in the condiclon of snimals in both the con—
trol and teat groups 1e obeerved on day 2, expressed
by disoriented tunning and sudden leaps that culmi-
nate in death. This worsened condition was wani-
fested in a higher percentage of cases {83 +/-
14.5%) than in the concrol {(21.2 +/- 7.1%) follow-
ing repeated irradiation (p<0.0l1). A significanc
improvement im reflex reproductiom, om the order of
32% (p<0.01), was noted in the rats which remained
alive on day 2 after irradiation., RNA content waa
elevated in these animala, primarily in the tigsues
of the cerebral corctex. The increase rtanged from
120.8 +/= 1.5 to 126.0 +/- 1.2 (p<0.05), expressed
in mg% of phogphorue per dry tlssuc welght, without
any changes in the volume of DNA present. (me pecu~
liacity of the rats mentionad ebove was their slow-
er rate of reflex development {after 5.2 +/~ .6
sec) as compared to that of the animals which suc—
cumbed during testing (3.2 +/— 0.9 seec). Thue, DHW
i{rradiation of the head causes an ambiguous effect
during the first daye after the impairment of cere-
bral blood clrculation, The possible dependence of
these effects on the initial condition of the test
enimale 1e appacent from the data. The wechanism
of this positive action 15 viewed Ln cerms of its
effect on the aseurance of Flexible cerebral perfor-
mance.

1481 FERTLILITY IN MICE AND THE PHYSICAL DEVEL-
OPMENT {F THELR PROGENY AS A FUNCTION OF
POWER-FLUX-DENSLTY AND SUPERHIGH-FREQUENCY TRRADIA-
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TION DURATION (MEETING ABSTRACT). (Rus.) Orobel,
¥, ¥. (Lenlngrad Sclentific Ressarch Institute of
gadiation Hyglene, BRuselan Soviet Pederated Soclal-
fot Republican Ministry of Public Health, USSR);
Bronahtein, I. E.; Sakovskala, M, 5. Imt All-Union
synposium on the Blological Effects of Electromsg-
netic Flelds, Pushehine, USSR, p. 32; 1982,

The affect of the power flux demsity {PFD)} and ir-
radiation duration associated with Intermittent
(avery other day) exposure to a superhigh-fraquency
{SHF) field on the fartility of female mice (the
number of females giving birth im each group, the
average number of baby wmice per litter, and the
reproduction tetio} and on the physical development
of their progeny {the average walght of month=-old
mice) was studied, This research wea carried out
on 309 tast animals which were divided into 12
groups according to SHF lrradiaticon exposure con-
ditions {wavelength = 12.6 cm) 1n an anecheic
chanber, These conditlons ware as follows: the
groupa 1, 2, and 3 & PFD of 20 uW/cm? and cimes
of 10, 15, and 22.5 min, respectively; groups 4, 3,
and 6: @& PFD of 10 oM/cm< and cilmes of 15, 22.5,
and 3?2 min, respectlvely; groups 7, 6, 9, and 10:
a PFD of 5 mW/ewl and times of 22.5, 32, 46, and 7]
min, respectively; group 1l: & PFD of 2.5 oW/ em
and a time of 45 oin, and group L2 nonirradiated,
serving as control, Following 26 irradiastion mses-
sionse, the females ware mounted by nonirradiated
wales {in a ratio, respectively, of 1 to 3), after
which another 5 Lrradiation esssions were performed.
Diapersion anslysis aod the phi crirerion demon—
gtrated that a reliable incresse (gtimulation) of
the indizes under Lnvestigastion as conpared to the
control group (p>0.95) took place Ln animals from
groups 7 and 1ll. As exposure duratlen was in-
cregged to 15, 22.%, and 48 min (groeups 2, %, and
9, respectively), this etimularive effect was re-
placed by depresalon, The effective dose (Dagg)
that produced chis effggt is determined by the equa=
tion Dopp = £ x PFD**77. Im previous works (1972,
1975), A. G. Subbeota and coauthors observed a sim—
ilar dependance using other physiological iIndices.
Subkequently incressing exposure timea to 22.5, 3z,
and 71 min resulcs in the indices returning to con=
trol levels, The resulte pertaln to the develop-
nent of adaptive reactions which will be dependent
upon PRD mapgnitude and SHF exposure duration.

MECHANISM OF FUNCTIONAL SHIFTS 1IN THE
CENTRAL MERVOUS SYSTEM, CARDIOYASCULAR
SYSTEM, AND DICESTIVE SYSTEM DURING EXPOSURE TO SU-
FEREIGH-FREQUENCY ELECTROMAGNETIC RADIATION { MEET-
ING ABSTRACT)}. (Rus.) Samokhina, 4, aA. {Karaganda
Medical Institute, USSR); Balgutanov, Zh. B.; Zhek-
senblev, N. Zh, Hindubaeva, F. A. Pospelov, N. I.
froshin, ¥. V. Spailov, B. &. In: All-Union Sym=
posium on the Biologicsl Effects of Eleckromagnetic
Flelds, Pushchine, USSR, p. 33-34; 1982,
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ary due to fluctuationa im neurswndocrinal regula-
tion. The changes occurcing in thyredd gland ac—
tivity are of speclal interest, eince thyroxin is
capable of altering chromasome integrity under cer-
tain condirtions, Changes in the neurcendocrinal
system, patticularly Ln thyrold gland pecformance,
are also observed as a result of exposure to micro—
waves {MW). The present study examined the possi-
bllicy that an EMF influences chromosome scability
in Lntact mammals, the effect of MY on the resla-
tance of chromosymes to the influence of 1lonizing
radlation, and the relaticenship becwveen the antiei-
pated genetic effects of an EMF aod rhe function of
the thyroid gland. Parenchymal cells were taken
from the livers of male white rats which had been
Lrradiated by an EMF at a frequemcy of 2,375 MHz
and energy flux densicy (EFD) of 500 uW/emé for 1
day, 10 wW/en? for 45 days, and 50 uW/cm? for LD
and 20 days, Dally irrvadlstlon duratlon was 7 hr.
The number of cells econtaining chromosomal abarra-
ticng in the anstelophase were counted in histolog-
ical sections of the liver, Followlng axposure to
an EWF a2t EFDs of 500 and 50 uW/eo? for 10 days, the
fractlon of cells exbibiting chromosonal aberpa—
tions rewmalned unchanged. After irvradlacion ar an
EDF of 10 uW/cm?, a rellable decrease (by as wuch
as 2 times) was detected. However, this exposure
algo produced a twofold increase in the sensitiviey
of chromosomes to the injurious effect of x—radis-
tion, The curve which described variant distriby-
tion became double-peaked Efor animals irradiated ac
50 uW/co? for 20 days. An antimutagenic effect was
noted 1n one portlon of the rest rars, while a mu~
tagenic effect was exhibited in another portion.
Judglang from the results obtalned as a whole, the
genetic action of am EMF iz linked to thyroid gland
actlvity, since the antimutagenic effect did not ap-
pear in anlmals that had received thyroidectomies
and since the mutagenic effect wias eliminated by
injecticn of thyrexin during irradiation,

1483 REACTIVE~ADAPTIVE AND COMPENSATORY MEGH-

ANISMS AT THE CELLULAR AND SUBCELLULAR
LEVELS OF THE BRAIN DURING THE EXPOSUEE OF AN QR-
GANISM TO MICROWAVE RADIATION (MEETING ABSTRACT).
(Rus,) Belokrinitskii, V. 5. (A. N. Marzeev Sci-
entific Research Institute of General and Communal
Hygilene, Ukrainian Minmistry of Publie Healch, Kiev,
USSR}. In: All-Unfon Sywposium on the Biclugical
Effects of Electromagnetic Fields, Pushchioo, USSR,
pe 3637 1982,

Test animals were irradiated in speclal cages housed
within a shielded chamber, The cages were situsted
in the region Formed by an electromagnetic fileld
(EMF) of variable-Intensity {(from 5 to 1,000 uW/cm?)
cencimeter waves (wavelength = 12.6 ¢m). The indi-
ceg were determined both immedtately after a single
exposure and under dynamie conditlons some 5-10 days
after repeated exposures (10, 20, 3, and 60 days).
It wae leacrned that a cell, kelng the basic struc-
tural unit of both the brain and the organism as a
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whale, reacts by fnc¢reaslng the actdvity levels of
individual enzymes (eucclolc dehydrogenase [SDH]
and glucose—6-phosphate  dehydrogensse |G-6PDH])
when the organism fs exposed to an EMF with an in-
tensity of 5-10 wW/cm? for 3-7 hr, and the rate at
which oxygen 1s absorbed by the mitochondria, mod=-
evately reducing the content of glycogen within the
tell, and altering both the shapes and the electron
densities of the organelles present, 4s the inten-
sity and duration eof irvadiation were accelerated
during these tescs, a disproportlonate increase was
obsarved in the aetivity levels of the redox ern—
zymes, accompanied by disvupction of the oxidative
and phasphorylating fumctions of the mitochondria,
a more pronounced reductifon in the contenc of gly-
cogen and nuw¢lelc aclds, and ptructural impairment
in the mitochondria, the endoplasmic reticulum, and
other organelles, Redistribution of sctivicy of
the enzymes which catalyze iIndividual metabollic
nodes and types of metabolism took place over the
course of rhe irradfation, as did a Fluctuating
change In both the catecholamine content and the
activicy aad thermal stability of the acetyleholin—
esterase present la the grey wacter of the brain's
frontal pole and subeortfeal Eormations. Thesze
changes differ in nature from cthose encountered in
cerebral bypoxla, During the long-term (2-mo) ex-
posure of the rat to mlcrowave radiation (MWR) wich
intensities of 10, 25, 30, and 1,000 wW/cnZ, or ex-
pogure to MWR with an increased iatensity, a wide
range of changes was observed in the histochemlcal
processes and wultrastvuctures that constltute a
morphological base for the reactive, adaptive, and
compensatory processes under Investlgation, in-
cluding the appearance of cells with a elearly
wmarked pachology. The resulrs suggest that impair-
ments in rhe uwltrastructures and functions of the
cell organelles occur a3 a tesult of exposure to
low levels of MWR. The changes in the wmechanigms
of metabolic regulation and ia the mechanisms gov=
erning the self-regulacion of repalr in these struc-
tures, which are probably caused by alceration of
molecular conformatlon and the accumulation of meta-
bolites, comprise the foundaticn of euch impalr-
ments, The extent of these lmpairments depends on
the ftequency, duratlon, and intensity of the ex-
posure €0 a stimulue, which is MWR in the present
atudy.

1486 ULTRASTRUCTURAL CHANGES TN BRALN CELLS

DURING EXPOSURE TO A CENTIMETER-WAVE
ELECTROMAGNETIC-FIELD (MEETING ABSTRACT). {Rus,)
Balokrindeskif, ¥. 8. (A. N. Marzeev Sclentific
Research Inscitute of General and Communzl Hyglene,
Ukrainian Ministry of Public Health, Kiev, USSR).
In: All-Union Symposiwm on cthe Biclogical Effects
of Electromagnectic Fields, Pushchino, USSR, p, 37-
38 1982,

Tasts sre performed on male white rats which had
undergone exposure (o a superhigh-frequency (SHF)
field daily, 3x/day, for 2 moe for 40 min each and
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parallel to each teat group, The comncentration of
creatinine in the Hlood and urine was determined sc—
cording to Jaffe, uweing the modificatlon proposed
by Berkhin and Ivanov, while inulin content was de-
ternined by the Antromov wmethod. The elegrrolyte
content was studied on an FPL=1 flame photometer.
The indices used to Judge the natrluretic perfor—
mance of the kidneys were calculated by generally
accepted formulae (Iu. Y. MNatochin). Statisrieal
analysls of the data was carried out according to
Student, The results demonstreted that a 10-day
ircadlacion at an EFD of 50 ul/em? does not alter
glonerular filtration, buc slightly reduces diure—
gia (from 4.2+/=0.3 to 3.64#/=0.2 ul/min/l00 g) and
the eliminscion of sodium by the kidneys. In this
inatance, the sodium Eracticon excrated was decreased
from 0.85+/-0.08 to 0.82+4/-0.09%, which tndicates
an in¢rease in sodiym reabaorption in the tubules.
During slngle irradlation ac an EFD of 500 uk/cm?,
glomerular Ellctracdon was altered in an Airregular
manner, Diuresis was retarded considerably (from
A24/=0.3 to 3.24/=0.4 ul/winflO0Q g), as was the
tenal excretion of sodium (from 0.62+/-0.08 to 0,52
+/=0.08 veq/min/100 g). Irradiatlous that are ad-
ministered one time at an EFD of 500 uilfem? against
a background of a previous lO-day irradifatlon ar an
EFD of 500 uW/cm? cause lass pronounced changes (as
1€ they had been smoothed out) in the transport of
godlum through the tubules of the rat kidney. The
author suggests that this phemnomenon ts an adapta-
tion on the part of the organism to a repeated mi-
crowave lrradiacion exposure.

Ghapter L1, BIOLOGICAL EFFECTS OF MILLIMETER BAND
ELECTROMAGNETIC RADTATTON.

148% ANALYSIS OF MILLIMETER AND SUBMILLIMETER

WATER ABSQOEPTION FROM THE VIEWFOILNT OF A
TWO-STRDGTURE WATER HODEL {MEETLHNG ABSTRACT) .
{Rus.) Gatduk, V. 1. (Inet. of FRadio-Engineering
and Electronics, Sovier Acsdemy of Sclences, Maoseow,
U5SR); Kalmykov, Iu, P. In: All-Union Symposium on
the Blological Effects of Electromagnetie Fields,
Pushchine, USSR, p. 40; 1982.

The molecule movement 1in polar flulds, dncluding
water and aqueous solutions, 1is atudied by ana-
lyzing and interpreting tha spectra of submillime-
cer (SMM) and opillimeter (mwm) wave absorptlon, oOC
Paulf absorption. It ia shown that so—~called Debye
absorption is idenctical in nature to Paull absorp-
tion, The phenomenon of resonance Interaction with
the f£ield of molacules engaged in thermal rotatisnal
oacillations &nd the frequencies of these oscllla-
tiena cthat have a discribution of the Bolbzmano
type constitutes a basis for the microwave and SHH
abgorption of polar Flutde., AtCempLs &b iodepen-
dently examining the two mechanlswms lnvolved (mech-
anisms of the Debye and libration cypes) are not
very promising. Only a single malacule oscillation
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takes place on the average in a configuration of
the short-range order over an interaction time frame
of taw; therefore, Frenkel's concept concerning the
existence of many librations in the time-relatad
equilibrium position over the course of the tau
time Erame can not be correlated to SHH fluid ab—
sorpkion data. An analysls of the water absorption
specttum in the far infrared (IR) rezion 1is made.
The watetr absorption band altuated at 190 ew ! can
be analyzed both withim the framework of a con=
gtralned rotater model and within che fremewcrk of
2 nodel cthat describes almost Ffree rotatiom., Over
the course of the tau time Erame, Hy0 molecules auc—
caed in being turned by an angle of 120°, Here, tau
is 0.3 ps. A second absorptlon bend ia the far IR
reglon (at €80 cm“l) is explaioned, a3 1le already
known, by hydrogen=bonded H20 molecule librations.
Thue, the water absorption spectrum analysis agrees
with che hypotheslis of a mixed water struckure mod-
el, wherein s amall porcion of the Hp0 molecules
that have a high level of rotational wobilicy govern
water absorption with a peak at 190 cm™!, while an
ice-1ike water fraction governs absorption at 680

an e

1490 INVESTIGATION INT0O FORCED PARTICLE DIS-

PLACEHENTS IN SOLUTIONS DURING EXPOSURE
TO NONUNIFORM SUPERHLGH-FREQUENCY-FLELDS (MEETING
ABSTRACT) . {Rus,) CGullaiev, Lu, V. (Saratov
Branch, Inst, of Radio-Englaeering and Electronics,
Saviet Academy of Scisnces, DSSR}; Veselov, A. G.:
Zborovskii, A, ¥y In: All-tUnion Syoposium on the
Biologlcal Effects of Electromagretic Fields, Push-
chino, USSR, p. 41; 1982,

Results obtalned from research conducted on the eof-
Fect of nonuniform mwillimeter wavelength-band su-
perhigh—frequency (SHF} filelds on the forced dis-
placements of charged particles in selutlons com—
posed of organle and inerganic compounds are pre-
aented, SHF fleld nenuniformfty was created by
uaing electrodes wicth different configurations, po—
glitioned alaong the plana perpandicular ko the di-
rection of electromagnetlc wave propagation. Ic
13 shown that any fluctuatlons in solution conduc=
tion will be dependent upoan the shapes and posi-
tions of the electrodes pesiticned In the electro—
magnetls radiation field. The effect of SHF fields
is compared to the effect of thermal solution heat-
{ng, The posslibilicies of wusing nonuniform SHF
fields for electrophoresis are discusaed.

1491 STUDY OF THE CONFORMATLONAL CHANGES OF &

HEMOGLOBIN MOLECULE  DURING INTERACTION
WITH ELECTROMAGNETIC RADIATION (MEETING ABSTRACT).
{Rus.) Deviatkov, N. D. (Tomsk Polytechnlcal Inst.,
USSR); Didenko, W. P.; Zhankev, V. L.; Zelenktsov, V.
1.; Krechmer, A. M.; Cha, V. A, In: All=Union Sym=
poeiun on the Blological Effects of Electromagnetic
Flelds, Pushchinoe, USSR, p. 41; L982.
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following the cessation of irradiation and corre-
sponded tu the elevatfon of the 5CC value. The
depend€nte of phi ln¢rease upon irradiation inten-
sity ha8d two characteristic points, the flrst at |
ww/cn? s the thresheld intensity where the influence
af the ML radiation begins to be execrted, and the
second 3t 4-6 nW/ems where the curvature of the
characteristica under investigacion is heightened.
The oulerl skin layer, which contatne the eplthelial
cells that transport Mat, proved to be sensitive to
the mm Tadiation, The changes in the membrane pec—
meability of the epirhelial cells assgociated with
mm Lcredisclon increased or decreased when trans—
port activating or inhiblting agents were employed,
Since the rate of transepithelial transfer of Na¥
by frog skin 19 decermined by the passive transfer
of ifons throwgh the membranes, which must in Curn
be limited whemn the flow that carries the icna
through the aquecus layers near the membrane 1s of
a high order, the results of thiz work can ba ex-
plained by convection in the diffuse aqueous layers
near the nembrane due to the formation of tewpera-
ture gradients as a result of a high level of water
absorption (alpha, approx = 20 dB/wm). This as-—
gumption ia confirmed by measnring convection inm
the water by the polarographic umethod. The in~
crease obgserved in polaregraphic current with mo
radiation power lavels was similar to that obgerved
during the frog skin tescs. 1t 1a assumed chat the
convectlve transfer of long and cother substrates in
the aqueous phase is one of the chief mechanisms of
the reaction of living cells to SHF radiation.

E493 ACTION OF MILLIMETER RADLATION ON BIO-

LOGICAL MEMBRANES (MEETING ABSTRACT).
(Rus,) Devlatkov, N, D. (Insticute of Radio-Engi-
neering and Eleccronicsg, Soviet Academy of 3Sed-
ences, Moscow, USSR); Chernov, Z. 5.; Beetskil, 0.
V¥,.; Putvinskil, A. ¥, In: All-Unilca Sympesiuva on
the Bioclogical Effects of Electromagnatie Fields,
Pushching, USSR, p. 44; 1932,

The results obtained from a study carried out over
the past 2 yr on the problem of the nonthermsl in=-
fluence of millimeter radiacion on different bio-
logical objects are discussed. Varlous scurces of
electromagnetic radlation of low average latensi-
ties are analyzed, ranging from continuous radla-—
tion with a power density thar is expressed in
terms of mW/cm? to pulsed radiation with nanosecond
duration and high peak power level, FPrimary akten—
tlon i given to the role of the layers near mem=
branes in radiatlon receptlon, as well as to the
capillary effect.

1496 CHAMGES IN THE AFFINITY OF HEMAGGLUTLH-

[ZING IMMUNOGLOBULINS DURING EXPUSURE TO
ELECTEOMAGHETLG RADIATLON (MEETING ABSTRACT).
(Rus.) Didenko, N, P. (Tomsk Polytechnlcal Inst.,
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US3R); Gurevich, M, E.; Zelentsov, V. L.} Perel’mu—
cer, ¥. M.; Cha, V. 4. In: All-Union Symposium en
the Bloleoglical Effects of Electromagnetic Fields,
Pushehino, USSR, p. 44 1982,

The after-effacts of electromagnetic radiation on
the hemagglutinating activity of lmmuoogiobulins
i1s wtudied. It Is generally known thar the antlgen—
antibody teaction is developed under caondirions of
a rigid etltope and paratope complement. Thus, any
exposure Lhat alters the conformstion of Lmmunoglob-
uling must be reflecked in the foree of antigen~to-
antibody bonding, The change o¢curring in antibody
affinity is demongtrated by rthe equilibrium sedimen—
tation method, The possible wnachaniems of this
phenenenon are discussed,

1497 POSSIBAILITY OF EBREGULATING THE VITAL AC-

TIVITY OF MICROORGANISMS DURLNG EXPOSURE
TO MILLIMETER-BAND ELECTROMAGNETIC-FIELDS {(MEETING
ABSTRACT), (Rus.}) Briukhova, A. K. {Inscitute of
Radio~Engineering and Electronics, Saviet Academy
of Sclences, Moscow, USSR); Dvadteatova, E. A.
Golant, M. B.; Landauw, N. 5.; Rebrova, T. B.; (kho-
Ythonina, G¢. H. In: All-Union Symposium on the Blo-
logical Effects of Electromagnetle Filelds, Push-
ehino, USSR, p. 45; 1982.

A procedure is developed and optimum conditions are
selecrted for exposing microorganisms used in alco—
hol preduction and in medicine to millimeter-baad
eleccromagnetic flelds. Sueh irradiation enables
slightly raising the fermentative acelvicy of en-
zyme producers and elevating the reduced level fer-
mencacive activity finherent in a gilven producer;
isolaring altered wmicroorganisnlc life Fforms which
have useful properties that are lapreved in the
practical sense; and bringing about changes Ln Lhe
complement of enzymas synthesized by microorganisms
se that an essential component will be domlnant by
varying the irradiation paramecers.

1498 EFFECT OF MILLIMETER BAKRD SUPERHIGH-FRE-

QUENCY-ENERGY ON THE PHEWOTYPICAL DEVEL-
OPHENT OF THE PF-386 PLASMID ARD ON CERTALN PROPER-
TIES OF E. COLL (MEETING ABSTRACT). (Rus.} Lunewvs,
T. 0. (Saratov Medlcal Insticuce, USSR); Shub, G,
M. In: All-luion Symposiuvm on the Bicological Ef-
fecra of Electromagnetdc Fielda, Pushchina, USSR,
p. 49-46; 1962.

The uge of microorganisms te study che bloleogical
effects produced by millimeter (mm} band superhigh-
frequency (SHF} energy is 3 convenient model due to
the absencte of intrermediate regulacion of physiolog-
ifcal processes on the part of the mervous system,
the endocrine system, ete, Study of microsrganism—
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detectéd wvhen animals carcying teansplanted tumors
are alﬂﬁjected to silmilar combined exposures, Such
an owntidirectional effect by om waves on normal and
tunor tells when combined with ancitumoral prepara-
tione ¢r x-radiation 1s of great prasctical Lmpor-—
tance@. Both classical approaches and those based
on quantun mechanics, which demonatrate the exls—
tence Of mm=hand fields in a number of bilological
systens, as well s the presence of proton genera~
tors (of rhe superhigh-frequency mm—band type) in
menbrane cells, provide theoretical substantiation
for the resulta obtained.

1502 MECHANISM OF ACTION OF LOW-POWER ELECTRO-

HAGHETIC RADIATION FROM THE HILLIMETER
BAND ON LIVING ORGANISHS AND FROSFECTS FOR ITS USBE
{MEETING APSTRACT). {PRusa.) Deviatkov, H. D. {Insc,
of Radio-Engineering & Electronlcs, Soviet Academy
of Sclences, Moscow, USSR); Golanc, M. B.; Rebrova,
T. B. In: aAll-Union S$ympesium on the Bilslogical
Effecté of Electromagnetic¢ Fields, Pushchino, USSR,
p. 48 1982,

Low-powar millimeter—band electromagnetic radiation
{mn EMR) does not cause tissue heating, cannot lead
to the rupture of intermolecular bonde, and does noc
penetrate to any great depth. The action of such
radiacion on an organiem is informaticonal in nature
and 18 determined by the frequencles employed. A
dsaternination of the frequencies over which wm EMR
affect vital activity can be carried ocut by radio-
phyeical methods only when inatrumencation with a
sufficiently high level of sensitivicy is avallable,
The most effective method at the present time 18
the one that detects the irrediscien FErequencies
which produce an action-rslated blologlcsl effect.
The posaibility of an effect of Llow power EMR on a
living organiam 18 ensured when active losges are
coopensacted by metabolic energy, The frradiation
time needed for a mm EMR exposure effact Eo bae re-
menbered 18 coughly ! hr. In & number of cases,
gaveral irrvadiatlon cycles or several sesslons are
needed to produce a significent effect. Perception
of an mm EMR occura at the cellular level. The
mechanism of the direct parception by an organiem
of the effect of an mm EMR is apparently linked to
the synchronization of a great many oscillators.
These oscillations also exist In an organism not
subject te external EMR, but are oot synchronized
under normal conditions, The effect of mm EMR on
an organism 1s reduced to the regulation of the or-
ganisn'a physiological aetivity and to wmobllizing
its reserve capabilities in a certaln direction,
thus determining the manner in which mm EMR ig em—
ployed 4dn blology and medicine,
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Chapter IIL. BIQOLOGICAL EFFECTS OF LOW
ELECTROMAGNETIC FIELDS.

FREQUENCY

1503 LIFID PEROXIDATION IN THE MECHANISM OF

BIOLOGICAL ACTLON OF A LOW FREQUENCY MAG~
NETIC FLELD (MEETLNG ABSTRACT). (KRuse.) Udintsev,
N. A. (Tomsk Polyrtechnical Insticute, USSR); Ivan—
ov, ¥, ¥, In: All-Unlon Sympasium on the Biologi-
cal Effects of Electromagnetic Fields, Pushchino,
USSR, p. 49; 1982.

Spontaneous chemiluminescanca and the content of
peroxidation preducts, the status of certain fac-
tors which regulate lipid peroxidaction, {such a8
the antloxidacive and antiradical activity of li-
pidz, the level of reduced glutathione, the coo-
tent of the common thiol and dithiol groups), and
the activity of glutathlone peroxidagse and gluta-
thione reductase im Liver micochoadria and home-—
ganates during exposure to an slternating magnetic
fleld wicth a flux density of 20 oT and a frequency
of 50 Hz 1o the presence of different exposure
times and an arbltrary number of exposuraes per se,
are Lovestigated in experiments conducted on male
whita rars, It 1g established that a short-cerm
magnetic fleld exposurs which is carried outr for
therapeutic purposes causes no significant change
in the content of lipld perowidacion producks in
the liver. Here, the antioxidative activity of the
1ipide 15 increased, &5 1s the level of reduced glu—
tathione present, which ls apparently of some impor-—
tance to the mechanism of the therapeutic aceclon,.
Repeated long-term expoBure Ec a magnetlc Field ac—
tivatee the gubstantial free~radical oxidation of
the Lipids contained in bilological membranes due to
a dacrease in both the antlexidacive activicy of
the lipids themselves and in the activicy of the
enzvmes that provide antlperoxide prorection. The
accumulation of lipid peroxidacion products leads
to the oxidscion of che thilol groups, changes 1n
the activiry of the membrane-bound enzymes, and a
reduccion in mitochoundrial respiracion, The intru—
ductlon of the antloxidants tocopherol and ionol
before Fleld exposure beging impedes the accumula-
tion of the toxic products derived from the peroxi-
dation process and inhibits metabolie changes. The
reoults suggest that peroxidation reactione play a
substanctial role in the mechanism of the biological
action of a magnetic Fleld.

1504 ABSENCE OF AN EFFECT BY WEAK LOW FREQUEN=-

CY MAGNETLC FIELDS ON THE BELOUS(V-ZHABO-
TINSKII REACTION (MEETING ABSTRACT). (Rus.)} Begar,
v, A, (Inst. af Chemical Physice, Sovier Academy
of BSclences, Hoscow); Livshlts, V. A, In: All
Union Sympogium on the Biclogical Effects of Elee-
tromagnetic Fields, Pushchino, USSR, p. 50; 1982 (1
ref).
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movs B, V.; Plekhanov, ¢. F. In: All-Unlon Sympo—
siuf ou che Blelogleal Effects of Electromagnetic
Flelds, Pushchino, USSK, p. 52; 1982.

The Enal of the present study was an examination of
the effect of a weak i{ndustrial-frequency alternat-
ing Magnectic fleld (AMF) on populativns wf D, mela-
nogaster conglating of 39 inbred lines. The devel-
opment of this frult Ely population was carried out
under optimal growth conditioms at a tempacature of
25° . Exposure to an AMF (160 Afm and 50 Hz) was
contloued over the course of this population's en-
tire life cycle. Aggregate fercility and the dyna~
mics of the Fly breeding process were determined for
each line studied over the course of ELhese experi-
ments, The magnitude of the effect on wvarious in-
dividual lines examined was decermined fronm the
difference between control and experimental fruilt
fly population denslty wvalues. The overall re—
sponse of the population as a whele was determined
from the sum of the responses of the individual
lines. Eight serles of experiments were carried
out. 1t was shown that the population in tobo oculy
exhibitad a slight reaction to the AMF exposure.
Fly fertility was asltered insignificantly on the
average; however, a change was observed in the dy-
namics of the fly breeding process, which was ex-
pressed by an increase in the number of females
durdng the firse (+20 +/-18%, p=0.05)} and fifch
(+10 +/-8%, p=0.05) days of the breeding period.
An analysis of each of the 39 lines for Cchelr
aeasftivity to the AMF exposure showed that thers
were two groups of lines in the population which
differed as a function of both fertility and sen=
sitivity to the AMP., The Eirst group wae affected
during the first day of breeding, while the second
was affected on the FEifth day of breeding, Thue,
the reactlon of a fruit fly population to an AMF
with the stared parameters 18 determined by cthe
heterogenedty {n the sensiefvicles of Individual
speclmens,

1508 SEROTONINUGENLC EFFECT QF & PULSED ELEC-

TROMAGNETIC FIELD AS A FACTOR WHICH INT~
TLIATES TISSUE REACTIONS LN AN ORGANISM (MEETING AR-
STRACT)., (Rus,) Merkulovs, L. M, {Chuvaah State
Univeraity, Cheboksary, USSR); Amosova, Y. ¥, In:
All-Union Symposium on the Blologlcal Effects of
Electromagnetic Fielda, Pushchino, USSR, p. 53;
1942,

Long-term research by the authors has resulted in
voluminous data en the marphohistochemical effacts
in the grgans aond tissues of white rats during pro-—
longed exposure to a pulsed electromagnetic fleld
{PEMF) with a Elux densiey of 100 mT (a current
dischatge frequency of 2,5 kHz, single wunipolar
glnusoddal pulses, a pulse durarion of 0.2x10-3}
sec, and a repertitlon frequency of l& per min},
From the authors' viewpoint, a study of tissue
serctonin, which has a cooasiderable and mulei-
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facreted effect on the performance of the nervous
and cardifovascular systems as well as the func—
tions 1involved in the intercellular exchange of
substances and the condition of the cell membranes,
constltutes a matter of paramount interest. Sero-
tonfn content, monoamlne oxidase activity, and the
condition of the masr cells residing in the skele—
tal and cardiac muscles, the internal organs, the
peripheral nerves, and the skin were studied using
the histochemical methods proposed by Masson and
Fontana, Gleuner, Unna, and 3Spicer. an inicial
PEMF exposure leads to a statistically reliable in—
crease in the level of tissue sercronin ip all or-
gans, which depends on the morphological and fune~
ticnal state of the organs themselves. The simtlar
unidirectional nature of these changes shews that
a PEMF expusure exerts a serctoninogenic influence.
The authors found that the in¢rease in tissue sero-
tonin concentratioa is linked to the Increased rare
of 1ts synthesis 1n cthe crgans themselves (che
heatt) and in the skin, as well as to the influx of
serotonin with the blood arriving from the organs
cthat produce and store it. Shorcening and incensi-
fication of the mast cell life cycle is noted du-
ring this petiod. All of this can be regarded as
a biological protection reaction in the organism,
sluce serctonin is an active antioxidant and a cell
membrane stabllizer., However, the prolonged inun-
datlon of rissues by large amounts of serotonin dur-
ing repeated exposure to a PEMF and the ultimate
stress which appears in a mast cell system initlate
the developnent of aumerous pathomorphological
changes in vessels and tissues, as the authors have
already noted. The injurious effect of a PEMF on
the blological polymers in the comnective tigsues
of the skin and the heart valves, as well as on Lhe
complicated protein-lipid carbobydrace complexes
present In other structures {as exemplified by the
myelin tunic of the nerve fibers}, can be vieved as
being mediated by micromoleecular compounds, parri-
cularly by the morocamine-serctonin complex, Pos—
gegsing the abilicy to be bonded to a nuclear ge-—
nome (Csaba and Surjan, 1970}, serctonin can re-
press old and initiate new processes for Lhe syn—
thesiz of macrpmalescular gubstances {as exemplified
by heparin), playing a vital role in the formula-
tion of a biological reaction Lo PEMHF exposures.

1509 SOME REGULARITIES OF THE EFFECT OF 4 SIN-

CLE MAGNETIC FIELD PULSE ON THE ELECTRI-
CAL ACTIVLTY OF NEUROMS (MEETING ABSTRACT). ({Rus.}
panilov, ¥, L. {Joint [nst. for Nuclear Research,
Dubna, USSR}; Parshincaev, V. V.; Turkin, V. ¥. 1In:
All-Union Symposium on the Biclogical Effects of
Electromagnetlic Fields, Pushchino, USSR, p. 5343
1982,

Changes fn the electrical activiry {EA} of neurons
from the L. Stagnalls wollusk in response [0 Cri-
angular magnetic Field (MF) pulses with variable
amplitudes (t, 10, and 100 G} and differenc time
rates of change of the fleld {db/de; 5al6-2, 1071,
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1982,

The possibility of applying the Periagin-Laadau-
VerveY-Dverbeck lyophoblc collold stabiliry theory
to a desceiption of the energy-telated interactlon
betweat g¢rychrocytes in the blood system is based
on an analysils of the physical and chemical para—
neter® of blood constlituenks, Cubves are plotted
which deseribe the energy values of the paired and
collective Interaction processes occurring between
spherical erythrocyte models wich electrokinetic
parameters of different magnitudes. The possibil-
ity of the formation of stable erythrocyte aggre-
gates with bonding energies on the order of =t g
per erythrocyte, which is in good agreement with
experimental data, 1is demonstrated in this study.
From calculations of the energy of collective eryth-
rocyte interaction processes, which were carried oul
as propesed by L. F. Yefremov (1971), the conceptual
peseibiliry is shown for the existence of structural
transltions in erythrocytes with small energy expen-
gitures {gon the order of 10720 g per erythrocyre)
during exposure to external low-frequency electro-
magnetic fields and eother factors. The electromag=
netic field energy absorbed by & volume unit of blo-
logical tisgue over a unit of time wag calculated
using formulae propesed by V. M. Shremler and 8. V.
Kolesnikav (1%78).

1513 CHANGES IN ICODINE CONTENT IN THE RAT OR-

GANISM DURING EXPOSURE TO AN ALTERNATING
MAGNETIC-FLELD (MEETING ABSTRACT). (Rus.} Marsa-
kova, N. ¥. (I. N. Ul'ianev Stare Teachers' Insti-
tute, Ul'ianovsk, USSR). In: All-Unfon Symposium
on the Blological Effects of Electromagnecic Fields,
Pushchine, USSE, p. 574 1982.

Reacarch ie conducted on 248 rats weighing 180-240
g. The flux density of the uniform slternating mag-
netic fleld (AMF) employed was 0,11 mT, the frequen—
cy was 50 Hz, and the exposure time was 3 hr, The
aninals were maintained on an artificial nucriclon—
ally balaoced ration. The fiodine content in the
sakt mixture used was 0,005 mg per rat per day, and
the level of lodine present in the diecary compo-
nents was 0.002 mg per rat per day. Some 10 groups
of rats were empleyed in this experiment; the firsz
5 gerved as conttols, with Ethe remaining groups
subjected to AMF exposures for 10, 20, 30, 40, and
S dayz, redpectively. Using the full-value ratioen,
the general and organic iodine levels in the organs
and rtlssues of the coatrol animals were congtant
sver Cthe entire test. The 10~day AMF exposure did
not alper the content of general iodine or the lev—
el of $BI in the thyreid gland, the spleen, the car—
diac muscle, the kidneys, and the fur, or the nature
of 1311 proliferation. The 20-, 30—, and 40-day AMF
exposures reduced the content of general icdine in
the thyroid gland (p<0.001), while an increase in
its content was observed in the remainder of the
organs studied (p<0.001); moreover, 1311 prolifera-
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tion was retarded. Greatest c¢hanges were noted dur-
ing the 30-day AMF exposure (p<0.001), A reduction
in the level of SBI inm the skeletal muscles, heare,
spleen, kidneys, and blood was noted., 4 lncrease
was alego observed in the level af SBL in the liver;
this increase was reduced during che 40-day expo-
gure to a magnetic FEield (MF). & 60-day MF expo-
sure normalized the content of iodine and S8I in
the organs studied, and normalized the weight of
the thyroid gland and 1?11 proliferation, The data
suggest the suppression of thyroid gland activity
during exposure [0 a weak AMF for perloeds of 20 or
90 days. Prolenged exposures, covering a perlod of
&) days, diminish this effect.

1514 MODELING HOMEOSTATIC ODISTURBANCES WHEN

STUDYING THE BIOLOGICAL EFFECTS OF A WEAK
LOW-FREQUENCY MACMETIC FIELD {MEETING ABSTRACT).
(Rus.) Sokolovskii, V. ¥, (Medical Ianst, of Health
and Hygiene, Leningrad, USSR); Pavlova, K. N.; Muza-
levskaia, N. I. In: All-Union Symposium on the Blo—
logical Effects of FElectromagnetic TFields, Push-
chino, USSR, p. 57-58; 1982,

The sensitivity of patients to che effeces of map-
necic storms is shown Ln @ number of publicacions,
the affect heing apggravatton of different types of
chronlc disorders. An laffrm organism is in unsta-
ble equilibrium that 1s easily removed from ltw
ascate of Inatabilicy, even by such weak facteors as
superlow-frequency magnetic flelds {(SLF MF), which
are claselfied as risk factors. However, the major=
ity of bicloglcal experiments wich magnetie fields
are carried out on healthy animals or intacc cells.
Such an inadequate approach leads to negative re-
gults in many fnstances. The present study is an
invescigation intoe the effect of a uniforn magnetic
field that contains a square pulse {(tau pulse = |
gsec, rise time = Q.0l sec, a frequency of V.5 Hz,
and an ilatensity of 4.5%1072 T) during a b-hr expo—
sure on general adenosine triphosphatase (ATPase)
and alanine aminotransferase (ALT) acpiviry, os
well as on the erythroeyte sedimentation rate {ESR)
of donor blvod. No statistically reliable changes
ware noted. The distuption of redox equilibrium
in a cell, induced by an oxidizer (in the series of
tests Involving ATPase), and the use ¢f blood from
1iver patients in the tast series favelving ALT, as
well as blood from myocardial infarct patients in
a test serlies involving the ESR value, made it poe-
sible to obtain statiscically significant results
during exposure to an SLF MF wich the given para—
necers, A4ll of these teats were dene in vitro.

1515 CHANGES 1IN THE BACKGEOUND ACTIVITY OF

MEURONS DURING EXPUSURE T0 A LOW-FREUUEH-
Y MAGNETLIC FIELD {MEETING ABSTRACT). {(Rus.) Bad-
auskas, K. K. (Insk., of Higher Nervous Activity
and Heurophysiology, Soviet Academy of Sciences,



BiclogliCat Elfscts of Nonionizing Electromagnsfic
Radialion ix(1), December 1964

¢eacrlon triade {trailning, asctivation, and stress)
used 10 this atudy, which are separated by a zone
of readdcivicy, were applied repeatedly at differenc
reacelvity levels. 1n the opinion of cthe asuthors,
any magnetic fleld (MF), even LE it differs inedig-
niflcantly from a geomagnetic field, can be biclog-
fcally acrive, slace a living organism reacts to
change fn a subtle manner. By inducing a stable
activation reactlon by means of a low-inctensity AMF
€0.2, 0.7, L.4, and 3.2 nT), en antitumoral effect
was obtained that achleved complete vemission of
malignant tumers i{n 60~80% of all cases under ex-
petimeacal conditions. Resistance to toxic chemi-
cal preparations and lonilzing radiatlon was alse
maximally increased during the development of ac-
tivatlon and tralning reactions induced by a low
intensity WF, As Incensity was increased, the
changes observed in the resistance value were alao
nonllnear, The authors suggest that a quantits-
tive—qualirative regularity of thig same type,
expresied by the development of local nonsgpecific
adaptive reactions at diffevent reaccivity levels,
also exists at other hierarchigal levals of an or-
ganism (fer exanple, at the tissue and cell levels),
other stadies, carried out on both tumorous and
normal tissue cultures and homogenates, have demon-
strated the existence of an d1dencical nenlinear
dependeace hetween the magnitude of an influencing
facror (hermonal preparations, chemical prepara-
tions, and AMFs} and the response ellcited by such
factors.

1518 STUDYING THE EFFECT OF AN ALTERNATING

MAGNETIC FLELD QN THE FUNCTLONAL CONDI-
TION OF A TISSUE CULTURE (HMEETING ABSTRACT). (Rus.)
Poliakova, L. A. (Scieattfic Research Institute of
Biology & Blophysics, Tomsk Stace University, USSR);
Kartashev, A. G. In: All-Unien Symposium on che
Biological Effects of Electromagnetic Fields, Push-
chino, USSR, p. 61; 1982,

The actlon of an alterdaring magnetic field (AMF) on
normal cells in & transplanted human amnion—Wisch
culture was gtudied, The cell culture was grown on
cover glasses 1n penicillin vials. The effeet of
an AMF {at 50 Hz and 60 Oe, with an exposure time
of 72 hr and a nonunifermity of 20%) on the loga—
rithmic phase of the culture’'s growth, starting atc
the moment of cell seeding, was investigated. Tests
were employed with a paired Fformat, The current
wag fed along a biftlar winding te a coatrel test
tube. The temperature difference in each test tube
palr ¢id not exceed 0.12°., The magnetic field (MF)
was switched on in a random order to eliminaie any
subjective influence when evsluating the changes
observed. 4 twtal of L0 test series was carried
out, using 5 test tube pairs Ln each serles, The
tesults were processed using Wilcoxon's palring
criterion, After some 72 hr, cover glasses con—
taining a cell manolayer wers fixed In a Karnaugh
fluid, stained by henatoxylin—eosin, and encased
ia Canada balsam, after which the miteric index aod
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the nucleuws~nucleole ratlos in the tissue culture
were decermined, An gnalysis of cthe resulcs shows
that an MP with the above parsmeters has virctually
ao eEfect on the witotic index and the nucleus-nu-
cleole taclos.

1519 INVESTIGATION ON THE EFFECT OF A PULSED

MACNETIC FIELD ON THE GROWTH OF STREPTO-
COCCUS CREMORLS (MEETING ABSTHACT). (Rus.) Pecher-
kin, M. P. (Scientific Research Ingtlitute of Biol-
ogy and Biophysics, Tomsk State University, USSH);
Evdoklmov, E. V.; Plekhanov, G. F. In: All-Uniocn
Symposium on the Biological Effects of Electromag-
netic Fields, Pushchino, USSR, p. 61-62; 1982,

The bilological effectiveness of strong pulsed mag-
netic flelds (PHF) on certain nicroeorganisms has
been noted Erequently by a number of authors.
Changes in the specific growth rate (mu) of Strep-
tococcus cremorlsgos in a PMF were studied to de—
termine the effect of PMFs on other types of bac-
teria. Culruring was accomplished in a turbidostat
{using a synthetic medium that contained 10 gf1 of
glucose at 30°), The mu value measurzment error
came to 1.5%, Field nonuniformicy within cthe ef-
fective area of a Helmholtz coll did nmot exceed
0.i%. The duration of cthe exponential current
pulse, measured at half-width, was .5 msec (with
a leading edge of less than 0.1 mesec). The bacteri-
al etraln was cultured for 200 ht. Some 26 PHF ex-
posures were carrled owt at random intervals. The
duration of each of Lhese exposures was b hr. Dur-
ing the firsr L4 exposures, field Intensity ampli-
ruds  was 1.06z10% a/m, reduced o 0.5210% a/m for
the remaining exposures. The pulse repeticion pe-
riod was 15 and 5, respectively. 1[In all cases, the
time tequired for the populaticn density to double
did not exceed 0.9 hr, The statistical analysis of
data was carviad out by computlag the correlation
coefficient between the mu value and the presence
of tha PMF. HNo reliabte effect was seen on the
growth of §. cremoris bacreria.

1520 AGE-RELATED RESIZTANCE OF WHITE HMICE TO

AN INDUSTRIAL FREQUENCY ALTERNATING MAG-
NETIC FIELD {MEETING ABSTRACT). (Rus.) Baskurian,
A, K. (Sclentific Research Inscitute of Biclogy
and Blophysics, Tomsk State University, USSR);
Kartashev, 4. G, In: All-Union Symposium oo the
aiological Effects of Electromagnecic Fields, Push-
chine, USSR, p. 62-63; 1982,

Research was carriad out on mongrel white mice in
three age groups, young (lé days), sexually wature
{1.5 mo), and aged {7 mo), to decsct any changes
in age-related resistance to the effeccs of am al-
ternating magnetic field (AMF) with vsalues of 4U
kV/m and 50 Hz. The test animals were exposed to
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production among lysogenic staphylococel by a me-
diun—intensity CHF,

Chapter 1¥. BLOLOGICAL EFFECTS OF CONSTANT MAGNET-

IC FIELDS.

1523 INVESTIGATION INTO THE PGSSIBLE EFFECT OF
A CONSTANT MAGHETIC FLELD ON THE EQUILIB-
RIUH-RELATED DYNAMIC STRUCTURE OF GLOBULAR PROTEINS
USING THE FROTELN HYDROLYSIS METHOD (MEETING AB-
STRACT). (Rus.)} MNazarava, N. M., {(Sclencifiec Re-
search Institute for the Biological Testing of Chem-
ical Compounds, Soviet Ministty of the Hedical In-
dustry, Kupavna, USSR). 1In: All-Union Symposiun on
the BPilological Effects of Electromagnetic Fields,
Pushching, USSR, p. 65-66; 1982 (2 refa).

A previous hypothesis (1) concerned the effect of
a magnectlc field (MF) on the ¢tructure and dynaaic
properties of proteine. The moat probable mechan-
1sm of the affect 1la an influence on the equilib-
tiun—related dynamic scructure (EDS) of the proreln
nolacule due to the action of the Lorentz fEorces
present., The EDS of a protein molecule conslsts
of & complement of osacillacions f€rom diffetent
sections of the moleecule, in particulsr, from the
charged atom groups mwost subject ro the influence
of the Lorentz forces present Iln an M¥F. The possi-
ble displacement of atom groups of this type in a
field of | T can reach a magnictude of 1-10~% A°;
that le, such displacemente can be of 2n order that
15 significant with respect to the EDS. One Cest
which 1a sensitive to the EDS of a protein 1s ite
rate proteclysis (2). Therefore the author inves—
tigated the effect of atrong MPs (with values up Lo
10 T) on the hydrolysis of human serum albumin (HSA)
and hunan nethemoglobin by trypsin. Resulta showed
that tha kinetics of a proteslysie process which
occurs in a Eleld of L.4 T do not differ reldably
from those which occur Ln the abaence of the fleld.
The HSA proteolysis producet ylelds observed with
and without 3 field of 10 T over rhe course of an
intermediate conversion time frame agreed within 3X.
Taking intc account that the rotatien of a 'trypsin-
hydrolyzed protein' complex ¢an reduce the possible
effect of an MF, the hydeolysie of HSA in a field
of 10 T was also studied using lmmobilized trypain.
No affecet was seen on the rate of ptoteolysls, co
an accaracy of 6%. Thua, the reesults suggest the
sbsence of any noticeable effect of scrong MFs on
tha equilibriun-related dynemica of proceins and
therefore do not suggest as a possible mechanism
of the effect of asn MF on blological structures.
References: 1. ¥. M, Aristarkhov, L. A, Pilruzian,

V. P» Tsybyshev, In: Reactlons of Blological
Systems ta Magnetie Fields. Science Publishing
House, Moscow, 1978, p. 6. 2. L. V. Abaturov,

In: BEquilibrium-Related Dynamice
Of fice of Sci=

T. P. Molchanova.
of a Protein's MWative Structute.
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entific and Technical Information, Sclentlfic Cen—
ter for Biologlcal Research, Sovier Academy of
Sciences, Pushchine, 1977, p. 5.

1524 CONVERSION OF LOW-FREQUERCY ELECTROMAG-

NETIC EMERGY IN MEMBRANE SYSTEMS (MEET-
ING  ABSTRACT). (Rus.) Zhgenti, T. G. {Tiilis
state Universiry, USSR). 1In: All-Union Symposium
on the Blological Effects of Electromagnectic Flelds,

Pushchine, USSR, p. &6; 1982 (2 refs).

& spherical model of a cell encircled by an elastic
membrane 1s examined. Using an approximacion thac
does not mske allowance for the viecosity of exrer—
nal and iuntracellular media, analytical expressilons
are derived that deseribe the rate at which a cell
menbrane 18 displaced during exposure Lo a perlodic
magnetic fleld, In che calculation, both the in-
tracellular and extracellular media were regarded
as neutral; thec 1s, the cellular 'magnetostriction'
linked to differences in the respective magnetic
susceptibllicien of cthese two media was analyzed.
Exptesalone are aleo derlved for approximate mnatu—
ral cell resonance frequenclies. In addition, es-
timates of these frequencies are made. Om the ba-
sis of these estimates, an audio-range electiromag-
netie field apparatus 1s creacted. The biolegical
gbjects studied in this work {rats) weve {rradiated
by sn alternating magnetic field over a band of
frequencles ranglog from 1 te 20 kHz, with an in-
tensity ranging from | to ) Ce. Exposur¢ Cinme
vatied from 5 to 20 min. These experiments, con-
ducked in  c¢ollaboracion with E. Z. €Gak, demon—
gtrated that the alternacing magnetlc fields under
investigation contribute to the aectual breakdown
of tumor cells which have been grafred into experi-
mental animals,

1525 STUDY OF DEGRADATION REACTIONS OF PEROX-
IDE HY CATALASE AND CEETAIN METALLOORGAN-
1C CCMPLEXES IN A CONSTANT MAGHETIC F1ELD (MEETING
ABSTRACT)}. (Rus.) Afonin, ¥, ¥. (Institute of
Chenical Physics, Soviet Academy of Sclences, Mos-
cow, USSR); Vanag, Y. K, ILa: All-Union Symposium
on tha Biologleal Effects of Electromagnetic Fields,
Pushchino, USSR, p. $6-67; 1982 (2 refs).

1t was reported Ln a previous work {l) that the re-
action rate (RE) of peroxide decomposition by cata-
lase, ae well as by an {Fe ik El!r'lh!;)2 dimer complex,
ia increased 20% in the presence of a constant mag-
netic Fleld (CHMF) with 3 flux denslty of 6T. The
purpese of this study 1s to explsin the mechanism
of actlon of this CMF. It is shown by gas-volumel—
ric and spectrophotometric methods that when catsa=-
lase is present in conjunction with <0.01 W of per-
oxide, a classic e¢atalase mechanisa 1is observed,
while chose processes which involve both the rever—
sible and irreversible inhibition of catalase by
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ava, N. M,; Raikbman, L. M. In: All-Unlon Sympo-
aium on the Bloelogilcal Effects of Electromagnetic
Fields, Pushchloo, USSR, p. 69; 1982 (2 reis).

In view of the data obtatned 1n references (1)} and
{2) on the effect of a constant magnetie field
{CHMF) on the actlve cranspert occurring in tissue
preparationg, and the dependence of this effect
upon the presence of ouabain, sodium ions, and po=-
tassiom lons, a question has arisen about the pos—
gible influence of a CMF on isolaced sodium, po-
tasafun—adenosine  triphosphatasc ({Na, K-ATPase)
preparations. The influence of a CHF on Na, K-ATF-
ase preparatlons from the bralns of catrle was in-—
vesgigacted over a wide range of magneric induction
valueg (0.08~10 T) and st temperatures of 15, 25,
and 37°. HNo effect was found, elther on the enzy-
matiec activity of the Na, K-ATPase preparatlon or
on its cooperative properties. Regarding a possi-
ble effect of a CMF on the liquid-¢rystal state of
1ipids, the absence of any effects on an leolated
system mlght be lloked to the rapld growth of the
Na, K-ATPase particles (10%-10% sec™l), preventing
a CMF from exerting any orienting influeace on the
tipid in the enzyme particles, Lwmobilized MNa, K-
ATPase preparations were also tested, The Cests
also falled to detect any effect aof the CMF (0.08~
I T) on enzymes at temperatures of 15, 25, 37°.
Sinee the eFfact of a CMF on rissue preparations
way be caused by the eifect oun the rates of radical
reactlons, a CMF can be expected to Influence a van—
adate-ascorble acid system, in whic¢h an intermediate
complex of two interacting paramagnetilc particles
i1z Formed dueing the reduction of che wanadate by
the ascorbic acid. Even when differeat schemes are
used to set up these experiments on the effect of
a CMF on Na, K-ATPase in the presence of vanadate
and ascorblc acld, it was still lwpossible to de-—
rect any influence by the CMF (0.06=1 T) on the
enzyme activity present in this syscem at 37%.
References: 1. 5. E. Bresler, ¥. M. Bresler. FRe—
ports From the Soviet Academy of Scilences 214:936-
939, 1974, 2. 5. E, Breslet, ¥. ¥, Bresler, N. 1.
Vasil'ev, E. N, Kazbekov. Reports From the Soviec
Academy of Sclences 242:465-468, 1978.

EFFECT OF A MAGWNETIC-F1ELD ON THE RADICAL
REACTIONS UF A LIPID-PERDXIDATION FROGESS
CATALYZED BY FEI* (MEETING ABSTRACT). (Rus.) Aris-
carkhov, ¥. M., {Institute of Chemical Physics, So-—
viet Academy of Sciences, Moscow, USSR)., Im: All-
tUnion Symposium on the Biological Effects of Elec-
tromagnecic Fields, Pushechloo, USSR, p. 70; 1982,

1529

Lipld peroxidation (LP} Lnitiated by Fe2*-ascorbate
can gerve as a kinetle model whea ztudying the var-
fous mechanismg of heterogenecus cacalysis. 4 con-
gtant magnetic field {CMF) c¢an z2lso be used as a
tool when tnvestigating the radical stages and mech-
anisws of catalytic and autocatalytiec reactions.
In the present study, phoespholipld liposomes, the
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oxldation of which was catalyzed by E‘ez*-ascorbate.
ware used as a model system, The Feit jons in thia
system catalyze HKH oxidatlon over a concentration
range of {2-6)x W09 M, whereas the same lons act
ag oxidation inhiblrors when concentrations greater
than 10~3 M are used. The effect of a CHMF with an
intensiey of 200 Oe on the kinetlcs of malonic di-
aldehyde (MDA) accumulation le discusgsed. Any mag-
netic effect observed in chis 1nstance (magnitude
and sign) will depend on the temperature and lipid
concentration of the liposomes present. The ten—
perature-dependent structural changes occurring in
phospholipids are caused by the alteration of spa-
tlal packing in fatty—acld chains and polar groups,
whieh probably plays a substantial Tole with re-
spect to RO5, RB' mobility and lifetime fluctua-
tions, MWhea atctempting to explain the action of a
CMF, the hyperflne interaction (HFI) mechanism thar
uanifests iggelf in competing reactions of the R® +02
-—-— to RO, and RO + RO} --—- to K¥ --——- K

hnu types can be employed as a base, The regulari—
ties 3f magnetcic effieccs dependent upon the presence
of Fe » Oy ctan help to elueidate the mechanisms of
catalytic reactions involving Fed+ ia the oxidation-
related chaln-rupture and chain-~branching SCages.

1530 EFFECT UF STATLC MAGNETIC FIELDS ON THE
LIGQUID-CRYSTAL STRUCTURE OF L1PLD BILAYER
MEMBRANES (MEETING ABSTRACT}. (Rus.) Bresler, 5.

E. {B. P. Konstantinov Institute of Kuclear Physics,
Soviet Acadeny of Sclences, Leningrad, USSR); Kazbe-
kov, E« He; Sumbaev, L, L. Ing all-ynion Sympo=

slum on the Blological Effects of Electromagoetic
Fields, Pushchino, USSR, p. 70-71; 1982,

According to existing concepts, the lipids Ln blo=-
logical membranes farm liquid-crysral structures.
Experimental data suggest that a lipid organiza-
tion of thls type exerts a substantial influence on
the conformation and functioning of membrane-bound
proteins (enzywes and Ion carriers). However, a
direct investigarion 1nto the liquid=-crystal prop=-
erties of biological wmembranes 4is complicated by
the fact that, as oppesed to classical multilayer
liquid crystals, membranes actually congrituta a
two~dimeasional etructure. For this reason, the
electro-optical and magneco-optical effects Chat
are characteristic of liquid crysgals have extreme—
1y low values in biological membranes. In Che pre-
sent study, the authors designed and constructed a
high-sensitivity apparatus for measuring birefring-
ence of arcificial and natural bliologlcal membranes.
This apparatus makes it possible to measure the dif-
ference in the phases of light beams, 4% abeve ur
equal to 103 radians. Using this apparatus, the
effect of a wmagonectic field on the birefringence
of bilayer lecithin-cholestercl lipld membranes is
studied, It iz established that a magnetie field
with a value of 8 kQe ac 30", directed tangentially
with respect to the membrane plane, causes a change
en the order of &¢ of approximately 1o=4 radians,

which corresponds to the value anticipated wun the



Biologi€al Effscts of Nomionizing Elaciromagnatic
Radiati®n (X(1), December 1984

110 A/ through the mitochondtia suspensien, no
teductlon 1n the CL of the Mc wes observed, The
mechartisms of the Lnfluences exerted on a membrane
are apParently identical, both when induced electri-
cal ctftents ate present 1n the MF ilo assoclaclon
with mixing and when an electrical current is passed
through the suspension. A study of the effect of an
eleccrital current (7 kHz and 110 a/eml) on the ex-
traction of peripharal Mc membrane proteins demdon-—
strated that it is apparently the lipid portion of
the metbrane which is subjected to the influence of
the eléctrical current,

1534 POSSIBILITY OF ERYTHROCYTE MEMBEAME DaM~

AGE DURING EXPOSORE TC A HICH-INTENSLITY
MAGNETIC FIELD {MEETING ABSTRACT). (Rus.} Gherka—
sov, G. V. (Iascitute of Medlcal and Biolegiecal
Problems, Soviet Ministry of Public Health, Moecow,
USSR). In: All=Union Symposium on the Biological
Effects of Electromagnetic Fields, Pushchino, USSR,
pe 73-74; 1982,

Erythrocyte hemelysis represents one pessible mech-
anism of the effect of magnetlc Eields on erythro-
poleais. The goal of this investigatlon was to de—
ternlne che possibilicy of the development of eryth-
rodietosls In regpanse to the influence of a con-
stant magnecie field (CHMF) wich a flux density of
1.6 T. The shifting of the erythrocytometric
curves lnto the macrocyte reglon was noted among
mice residing wichin a ¢MF, with no changes Lo curve
ghape, These shifrs were observed just 3 hr after
the test animals had beesn placed in the fileld and
reached thelr peak by day 4, The shifte were re-
cained for up to 10 days; howaver, despite an on—
going expoaure, these changes subsequently leveled
of f and Ffull curve notmalization ensued, One day
after the ternination of a 30-day exposure, the
Price-Jones curve was shifted roward the microcyte
regioa, while this curve was ghifted into the macro-
cyte reglon on day 3 afgcer the cessation of the ex—
pogure. By day 6, no differences were observed as
compared to the coatrel group. An dncrease in the
nunber of reticulocytes in the pertpheral blood was
noted after | day of residence in the fleld, as well
as on day 10. Reticulocytopenls was developed fol-
lowing cthe termination of both l-day and 30-day ex-
posures, During and following the 30-day exposure,
insignificant changes occurred in hemoglobin and
erythrocyte content, The absence of a correlation
betweea che changes observed in erythrocyte size
and the number of reticulocytes present makes £t
possible to assume that cell swelling occurs as the
result of disturbances Lo metabolic processes, which
leads to deterioration in the condition of an eryth-
rocyte membrang, Damage of this magnitude 1is &p-
patently not meaningful relative to the development
of a systemic erythron resction,
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1535 EFFECT OF A HMAGNETIC FIELD ON PRIMARY

PUOTOSYNTHESIS PROCESSES {MEETING AB—
STKRACT). (Kua.) Voznlak, V. M. (Institute of Soil
Sclence and Photosynthesis, Soviet Academy of Sei-
ences, Pushchine, USSR); Elfimov, E. I; Proskuria—
kov, I. I. Im: All=-Union Sywposlum on the Biolog-
ical Eifecte of Electromagnetiec Flelds, Pushchino,
USSR, pa. 7A-T75; 1982,

The mechanism of the effect of a constant magnetic
field (MF) on the charge eeparatton and recombina-
tion processes occurring in the reaction centers
(RC) of photosystems L and LI fn both higher plants
and photosynthesizing bacterla is investigated in
the present atudy. During the excitatlon of an RC
of leas than 10 pleosec, a chain of electron trans=
fer reactions 1is triggered, which ultimately leads
to the accumulation of light energy io the form of
chemlcal bond energy. An Intecmediate link in chis
chain is a radical pair (RP}, The lifetime of an

EP 1z 100-200 pilcosec when active photosynthesis
occurs. The RP lifetime can be increased to the
nanogecond range by speclal exposures, which is

sufffcient for the occurrence of intercombinacive
converslon, In this instance, there 13 a possibil-
ity that magnecic effects in the RPF will appear,
An MF altere RP distribution along triplet and sin-
glet recomblnation <channgls, cthereby 1influencing
the quantum ylelds associated with criplec staces
and the recombinacive fluorescence of the primary
donor of the P electron. In all of the systens
inveatigated, a magnetic effect of Fluorescence ig
observed; its maximal value (1-8%) together with
the hali-iield values, Blelg {4=60 mT), constitute
an intrinsic identifier for each of the systems
gtudled. At the temperature of liquid helium, re-
conmbinative fluorescence 1z absant due to the pres-
ence of an activation barrier with a magnitude on
the order of 0.1 eV. However, even in thls case,
an MF altere the fluoreecence yield {of the 'fast’
fluorescence of a photo-detector antenna) due Lo
ita influence on the steady-srate concentration of
the RC triplet states. This e¢ffect can be achieved
by two mechanisas: by mixing the Pq wolecules' crip-
let sublevels and by the effect on 5-T conversion
in the RP. In both cases, ln contrast to room tem—
parature condicions, the presence of the MF causes
a reduction Iin the fluoreacence yleld. A& plgment-
profein antenna complex absorbs 1ight and rapldly
transmits excication to the RC; in additien to rhe
primary pigment (chlorephyll), i¢ also concains ac—
ceggory pigments called carotineids, The primary
function of the latcer iz rto absorb and cramsmit
excitation energy to the antenna's chlorophyll coa=
ponent, A process that involves the division of
singlet carotinoid excitatlon dote two triplets,
and which compates with the excication energy trans=
nisslon procees, 'ls detected, By influencing the
singletr excitacion divislon process, an MF alters
not only the triplet caratinold yield, but also
the antenna chlorophyll Elucrescence yield., Thus
studying the effect of an MF on rhe photochenical
processes occurring in an RC, ae well as on the
photophysical procesegs 1in an antenna, mskes It
possible to obtaln mew and important information on
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over the flux denslty range studied (V.03 to 0.08
T) 1s proportional to fleld magnitude. The rate at
which eleccrophyslological parameters are restored
to thele orfiginal levels following exposure to a
CMF is inversely proportional to the field's flux
densicy value. LMF exposure of a smooth-muscle
cell membrane rthar has been previously depolarized
is accompanied by & further reduction ln menmbrane
resting potencisl, as well as by a significane ip-
srease in the membrane's level of ionic ceonduction
and en Increase in both the amplicude and f[requency
of its spontaneous action poteantials. The results
of these experiments suggest that CMFs with flux
density values of 0,03 and 0,06 T have gquite an ef-
fective ifnfluence on the synaptic transmission of
Llohibitivn in the soooth-ouscle cells, as well as
on the rransmizsion of stimulation in cthe skeletal
wuscles, which is expressed by an lacrease in the
amplitudes of 1inhibltory pestsynaptle potencfals
(IPSP} and EPPs. The favorable Iinfluance of a CMF
on neurcmugcular transnisslon is primavily due to
ite effect on the presynaptic nmembrane and 1s not
dependent upon the type of mediator present, Judg—
ing from the changes 1in micropotential frequency,
the spottaneous rvalsase of acetyleholine from the
nerve fterminals 1s decreased under fileld exposure.
When the CHMF ig switched off, LPSP and LPP awpli-
tudes remain elevated for some time, afrer which
they gradually rceturn te thelr oclginal levels,

1539 EFFECT OF & CONSTANT-MAGHETIC-FIELD OH IN

VITRO SYNTHESIS OF DNA IN HUMAN GLIOMAS
(MEETLNG ABSTRACT). {Rus.) Apshkalne, D. L. (Riga
Medical Institute, USSR); Llepa, M, E.; Kikut, H. P.
In: all-Union Symposium on the Biclaogical Effects of
Electrowagnetic Flelds, Pushchloo, USSR, p. 77-73;
1982.

There are a number of reports on the cytostatic ef—
fect of magneclc Elelds (MF) con tumor cells; how-
ever, many authors explain the recardation of tumor
growth by a general e¢ffect of an MF on the organism
ag a whole, and by changes 1in adapiive reactions
and in both the endocrine and immune systems, In
the present study, the authors developed a merhod-
ology to determine the fndividual sensitivity of
human gliomas to constant MF exposures at differeac
flux densities to demonstrate the existence of a
direct cytogstatie effect on tumor cells. Autora-
diography in vitre was used according to a stendard
procedure generally spplied to short-term cultures.
A 30-min exposure Co constant MFs with specific
flux density values (0,025, 0.05, 0.1, and V.25 T)
wag carried sut during hour 2 and 23 of the fnecuba=
tion process. The labeling iladex (LI) was deter-
mined cn histoautoradiographs under control econdi-
tlons and following the CMF exposwre; i,e,, the
nunber of lakeled cells (those cells In which the
synthesis of DNA takes place and by means of which
subsequent tumor growth occurs) was calculated.
The data were analyzed using the method of Fischer
and Student. An analyste of the results obtained
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from a study ofF 14 malignant gliomas demonstrated
that constant MFs with flux density values of 0.025-
0.25T exect a direct influence on DNA synthesis in
short=term cultures. During exposute [0 a constant
MF with & Elux density of $.25 T, ODHA synthesis in
gliomas was ceduced by an average of 49,33 (over a
range of 11 to 66%). An 1lncrease in DNA synthesis
was noted in two cases. [Durlng exposure to a con-
stant MF with a flux density of 4.1 T, 1in vitro
tumgr growkh was suppressed by an average of 48.1%
{over a range of 11 te 97%4). In vitre tumor growth
was Ilncreaged In chree cases., Exposurte Lo 2 con-
stant MF with a flox density of 0.05 T resulted in
reduccion of DNA synthesls by an average of 28.82
in short—term human glioma cultures (over a range
of 17 to 40%)., An dncrease in DNA synthesls was
noted in four cases. During exposure to a conscant
MF wicth a flux density of 0.025 T, tumer growth was
suppressed by an avecage of 37,0% (over a rauge of
3 ko 93%)., An dncrease in DNA synthesls was ob-
served in two cases. In every case investigated in
thigs sctudy, DNA synthegls in human glial tumors was
most effectively suppressed when one or twoe of the
cunstant MF flux densicy values were employed. of
the 14 gliomas sctudied, there was not a single fo-
stance where at least one of the conatanc HMF Elux
dengirles did nor reduce DHA synthesls. It was not
possible, however, to isclate any one Fflux density
that affected all of the gliomas fnvestigated, Two
of the glioma cases studled should be singled out:
the case in which synthesls was suppressed by 97%
during exposure £o a constant MF with a flux den-
sity of 0.1 T and the case in which exposure to a
congtant MF with a flux densicy of 0.023 T reduced
synthesis by 93%Z: that is, 1in witro tumer growth
was suppressed almost entirely, The present re-
sults indicare rhat che sensitivity of human gli-
omas in vitro to diffevent constant MF flux den-
glties Lls individual 1n nature. These results also
permit the futura uge of this constant MF effect in
conjunctlon with othet treatment methods already em—
ployed in neutconcology.

1540 [NVESTLGATION OF THE EFFECT OF THE Gun-—

STANT MAGNETIC FIELDLS GENERATED BY MAG-
NETOFPHORE APPLICATORS OHN HEALING AND DESTRUCTIVE
PROCESSES IN HUMAN SKIN (MEETING ABSTRACT), (Rus.)
Tavan, lu. P. ({Scientific Research Institute for
the Biological Testing of Chemlical Conpounds, BSu=
viet Ministey of tha Medieal Industey, Kupavaa,
US5R}; Shilov, V. N.; Usacheva, M, D.; Rabincvich,
E. Z. In: All-Union Symposium on the Bloicgical
Effects of Electromagnetic Flelds, Pushehina, USSR,
pe 79; 1982,

The effects of constant magnetic Elelds generated
by ALM-2 magnetophore spplicatora (CMFMA), with a
surface magoetic flux densicty, B, of some 30 uT
and a gradient of B = 5 nT/mm, on healing of cuta-
neous surgical wounds in vivo and the descructive
processes occurting In surviving skin 1o vitre were
investigated. The functional conditlon of the Eis-
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spaclal Lnterest. The present study examines BEB
petmeabilicy in rats durdng exposure to a CMF with
a flux densicy of 0.4 T+ Anesthectlzed anlusls were
gubjected to (Q-min and 3=hr CHF exposures. For
the 10-min exposure, sedium flusrescein (FCN) was
introduced before the test animals were placed 1nto
the magnetic field; for the 3-ht eéxposure, FCN was
fotroduced about 19 min before termination of Lhe
expogure. At the end of the exposure period, the
brain was £flushed with a physiologic solution,
using a cannula ineerted into the left ventricle of
che haart, FCN levals were determined in axtracts
gbtained from four reglioms of the brain: the cere-
bral cortex, the medulla oblongata, the cerebellun,
end the hypothalamus. The dats from these tests
demonstrated that exposure to a CMF with a flux
density of 0.4 T for 10 min doea not lead teo the
impairment of BBE permeablility. Following the 3-hr
exposure, a statlatically reliable decrease was
noted in FCH in the cerebral cortex and the hypo-—
thalawus. FCH content im Che medulls cblungata and
ecaraballum wasa &also lower in this {netance; how—
ever, the differences ws. control walues were not
slgnificant. Thus, a CMF exmposure exerts an in=
fluence on BBE permeability, Tha time factor is
essential in this effect. According to present
repultes, the most eensitive reglons of the brain
under the given exposure condiclons are the oere-—
brel cortex and the hypothalamus.

1343 CERTAIN REGULARITIES 1IN THE REACTION OF

THE SPERMATOGENIC EPITHELIUM TO HIGH=IN=
TENSITY COMSTANT MAGMETIC FIELD EXPOSURES {MEETING
ABSTRACT). {Rus.) M™ascriukova, V. M, (Institute
of Blelogical and Medical Problams, Sovier Ministry
of Public Health, Moecow, USSR); Strzhizhovakii, A.
D. In: All=Union Symposium oo the Blological Ef=-
feces of Electromegnetic Fields, Pushchino, USSR,
ps 82; 1982,

The spermatogenic cell population and the range of
diseribution For esuch cells in thair stages of ma-
turation are reported in mice which had undergone
axposure to constant magnetle flelds (CMF) with
Elux density valuea of U.4~1.6 T and exposure du—
rattons of 3 hr to 30 days. The results confirm
that shect—term exposure to s CMF causes revergibla
inhibition of spermatogonium proliferscion and de-
gtructlon of the spermatozoa, [ollowed Ly a sharp
in¢rease in the rate of spermacogenesis. The mag-—
nitude and persistence of this effect increase with
the CMF flux densgity. When expogure duration ia in-
creased, the rate of the spermatozoon destruction
process is also increased. MNo Indicationse of adap-
tatlon to the CHMF are detected. At the same time,
compensatory reacclons of the spermactcgonla are
fairly evident and spermatogonium proliferative ac=
tivity ls virtually unchanged whan long-term expo-
sures are employed., Compensation of a CMF's harm—
ful effect 1s possible during long-term exposures
(15 and 30 days); after termination of long-cerm
exposure, Che testes readapt to a normal geomag-
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netic field. The readaptatlon process lnvolves a
sharp decrease i1n spermatozea count, followed by
an abortive rtecovery, a second spermatozoa popula—
tion drop, and a subsequent Einal recovery, OF the
mammalian clgsues studied, the spurmatogenic epi-

thelium is the most sensitive Fo the magnetic
Field,
1544 SGME CHANGES IN THE BLOOD DURIHG EXPOSURE

TO CONSTANT MAGNETLC FLELDS (MEETLNG AB—
STRACT). {Rus.} Ivapnava, 5. N. (Saratov Institute
of Animal Husbandry and Veterinacy Medicine, Sovigr
Minigtry of Agriculture, USSR). In: All-Union Synm-
pesium on the Blological Effects of Electromagnetic
Fields, Pushchino, USSR, p. 82-83; 1962,

The effact of the fielda generated by permangent mag=
nets with varylag iIntensltfies (ranging from 1 to
3,500 De in 190=-Ve ilncrements} on bovine blood in
vitro ag a Funcrion of the degree of field nonuni=
formity {in gradients of 1.5 te 500 Oefcm) and ex—
posure time {ranging from 20 sec cto 4 days} was Ln-—
vestigated., The Ffollowing pattaerns ware eskab—
liehed, MHemclysls is LInhibited and the concentra-
ticn of hemln pigments in the blood serum and plas-
ma 1s decreased in freshly drawn blood during ex-—
posure to uniform constant magnecic flelds (CMF).
Here, erythrocyte reslstance ls altered, viscosity
is reduced, the pH values rise, and the nunber of
SH groups preseat in the bleood serum changes. The
time interval between blood sample collecrion and
the onset of che exposure plays an essentlal role,
as does the degree of fleld nonunifermity, 4An
Lncreagse In expogure time leads to the intensifica—
cian of the effecr observed, ultimately reaching a
‘saturaticn' level. In 80X of che test animals ex-—
posed for 4-hr periods to CMF, changes were seen in
membrane-relsted activity of the erythrocytes with
respect to potassium and sodium lons which were ac—
companied by changes 1n adenosine triphesphate con=
tent. The changes obaerved in the optical denalty
of the blood serum and plasma, [he redistribution
of the individual protein fractions (the gamma
globulin content increased while alpha, beta gleb-
ulin and albumin content dacreased), and the reduc~
tion in the spread of the concentrations can be
explained in terms of confermal Etransformation and
complexing of the protein molecules of low molecu-
lar welghts The elactrophoretic wobility of the
purified albumins was reliably reduced, whereas the
globuline present were inhibited in an insignifi-
cant mannet, ‘The Eormation of proctelon molecule
complexes and types of crystallization of these
complexes were verifled by electron microsceopy of
gerum, plasma, purified gamma globulin, and albumin
golutions, The rtesults support the liquid-cryscsl
hypothagis of a CMF's action.

1545 EFFECT OF A HEGH-INTENSITY CONSTANT MAG-
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citabitiey. The impartance of the fleld intensity
gradlent values rewmained unclear during these ex-
periments.

1548 KINETECS OF THE GCHANGES IN A TRANSFORMED

L-LINE CELL POPULATION DURING EXPUSURE TO
A CONSTANT HMAGHETIC FIELD AT VARYING TEMPERATURES
{MEETING ABSTRACT). {Rus.) Liu, B. N. (Kazakh
Polytechnical Inst., Kazakh Hinistry of Advanced
Learning Inscicutions, Alma-ita, D55R); Krasmoshta-
nov, V. X. In: All=Union Symposium on the Biolog-
ical Effects of Electromagnetic Flelds, Pushchino,
USSR, p. B5=86; 1982,

Transformed mouse Eibroblascs (in the cells of mice
from the L line) at temperatures of 34 and 42° were
gtudied. The cells, in an initial concentration of
200 thowsand/ml, were placed fn Correl vials. A
nutritive mediym was prepared using 80% agenc 199
and 20% bovine sgerum, The test wials (with the
exception of the contrel samples} were positioned
on annular permanent magnets with average fleld
intensity along the magnet Faces of 450 0e (type L)
and 1,100 Qe (cype 2}, & cell count was made under
dynamic conditions by using an inverted microscope
in regions that had been determinaed beforehand and
which are limited in area. The cell count was made
at 34° before the cells began forming a contlnuous
monolayer, The rellabilicty of the difference seen
in the average cell population values was ser aL
p< VL0 by a t-teat. At 34°, the cell population
tncrease in the vials thac had been positiconed on
magnets of type 1| was rerarded vs. control values.
This inhibitary effect was especlally marked when
magnets of type 2 were used. A stacistically sig-
nificant difference ws, control values was rveached
in 2.{0-2.5 days in this Lnstance, The magnitude
of this difference amounted to H0%., AL 42°, the
number of living cells was reduced dug to heat-ve-
lated injuries and Eatalitles, regardless of wheth=
er the cells were exposed to a constant magnetie
field (CHF). However, the fields enployed were
ceen to offer protectlon agalnst heat, This pro-
tective influence was quite substantlal when mag-
nets of type 2 were used. Over the 24-48-hr time
span that cortesponded to the mogt active period of
upward movement of Lhe kinetlc curves plocted (at
34*), and over the 36-84=hr time span that corre-
sponded to the most intensive perfod of downward
movement {at 42°), the inhibition of cell popula~
tion growth by the CMFs (at 34°) and the retarda-
cion of cell fatrslities (at 42°)} were roughly pro-
portional to the intensity of che CMFs used. It
waa agsumed that the antimitotiec and thermoprotec=
tive ftnfluences of these CMFs, the lacter apparent—
1y detected for the firse time, were the result of
the antloxidatlve properties of the fielde employed.

1549 EFFECT OF LONG-TERM EXPOSURE TO  HIGH-IN-
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TENSITY CONSTANT MAGNETLC FIELDS ON THE
MITOTIC ACTIVITY OF MAMMALIAN TISSUES (MEETING Ab-
STRACT). (Rus,) Galaktienova, G, ¥. (Institute of
Biclogical and Medical Problems, Soviet Miniscry of
Public Health, Moscow, USSR). 1In: All-Union Sympo-—
sium on the Blelogical Effects of Electromagnetic
Fields, Pushchino, USSE, p. 86-87; 1982.

The mitotic activity (MA) of the corneal and medul-
lary eplcthelia in mice during prolonged exposure to
a constant magnetic fleld (CHF) with a flux density
of 1.6 T was studied, Short-term exposure to a CMF
{G,1 to 0.4 T) causes suppression of the curneal
eplthelfum's MA, which is rapldly restored follow-
ing the termination of the exposure. UDurlag pro-
langed exposute to a CMF (U.1 T), the level of MA
puppression in the corneal epithelium was oifset by
actlvation on the part of the cornea lcself, des-
plte any ongolng exposure. 1t geemed of interest
o study the Ha-relaced reactions of these rissues
during even longer exposures to CHMFs wich higher
flux density. Mice were confined within the acelve
area of an SP~57 electromagnetr for 30 days. Sam-
ples were raken from the coroeal and the nedullaty
epithelia of both test and control mice after they
had resided 1in the CHF for different peciods of
time (1, &, 7, 10, L5, 22, and 30 days), and after
exposure termipatfon {G.25, 1, 2, 3, and & days
later), Miteric index values and the frequency of
chromosomasl abarratlons during anaphase were de-
ternined. Results suggest a high level of resist—
anca on the part of rhe tissves srtudied to long=
Lerm exposure to a powerful wmagnetiec fileld. The
CMF employed caused no degenerative changes in the
cells of the corneal and medullary epithelia of the
mice, nor was the frequency of the chromosomal ab-
arrations increased., The changes in micotic index
values after the animals had resided in the CHF
for different periods o¢f Crime wete insignificant
and were not statlstically relisble at a number of
points, The data obtained suggest that the cissues
gtudied possess a high level of compensatory activ—
ity.

1550 EFPECT OF 4 MAGNETIC-FLELD ON THE PROLIF-~

ERATION AND SIZE OF RENAL STRUCTURES
(MEETING ABSTRACT). (Rua.) Luldashev, §. D. (Tagh-
kent Medical Insc,, USSR); Gontmakher, V. M. [In;
All-Union Symposlum on the Biological Effects of
Electromagnetic Fields, Pughchine, USSR, p. 87-88;
1982,

4 study 1s reported of the growth-stimulating in-
fluence exerted by a magnetic Ffleld {(MF)., The
kidoeys of 100-120 g male white race which weare
divided Lnto groups For several serles of C[ests
served as the subject of this research. In four
of the test serles, the animals were exposed Co a
variable MF that had different flux density values
(ranging from 3 te 30 mI} to determine the parame-
terz of the field's highest level of blologlcal ef~
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expasute are ambiguous. The Ffunctional shifts in
individual sysfems, particularily in the red blood
system, ate normalized over the course of the expo-
sure process. In other systems, these changes re-
maln presernt as long as the exposure continues.
Persicstent leukoeytosls, and Lfncreases in the con-
tent of catecholamines and cortlcosterone in the
blood and adrenal glaads, are regarded as changes
of the latter cype. Changes such as a reductlon
in the proliferative activity of immature forma-
tions and the destruccion of mature formations ia
the spermatogenic epithelium, which are character-
istic of short-term exposures, were not detected
during Llong-term residence 1o a GCMF; however,
changee of this type did develop following cessa-
tion of ghe exposute. The return to nermal of in-
dividual indices while teat animals still reside
withln a magneric field suggests the ongolng adap-
tatlon of certain functional systems to a CMF expo-
gure, The Incresase i{n the activity of the saympa-
thoadrenal and adrenccortical systems, and the re-
duction in the welght of the thyroid gland, indi-
cate the preseace of nonapecific adaptive mechan-
iams. However, total adaptatlon to a CHF exposute
does not occut, 48 suggested by lingaring signs of
stress. The after-eifects detected following ter-
olnstion of an exposure, reticulocytopemia and the
disruption of spermatogenesis, merit an independent
examination.

Chapter V. BICLOGLCAL EFFECTS OF ELECTRIC FLELDS.

1553 INFLUENCE OF AN ELECTROSTATIC FIELD OM

BASIC OXYGEN-DEPENDENT PROCESSES (MERTING
ABSTRACT). (Rus.} Artsruni, €. G. (Erevan State
Medical Inst,, Armenian Ministry of Public Health,
Erevan, USSR}, 1In: All-Union Symposium on the Bio=
logical Effects of Electromagnerlc Flelds, Puahchil-
na, USSR, p. 91; 1932.

The author previously demonstrated that exposure to
an eleccrostacic field (ESF) leads to an increase
in the supply of oxygen to the tissues, This must,
in turn, lead to changes in the oxygen-dspendent
processes occurring in the cells. The present study
investigates mitochondrial oxidatien and peroxida=
tion processed in the livers of mongral white rats
immediately and 1, 4, 7, and 14 days after exposure
to an ESF with an lacensity of 2,000 ¥fem for 24 hr.
Eleccron-nicroscopic, polarographic, and eleccron
paramagnetic resonance (EPR) scudies, and measure-
ments of the intramitochondrial €a?* content and
the acrivity of certaln respliratery chaln medilators
and enzymes {succilnate dehydrvgenass, succinate ey-
tochrome-¢ reductase, and cyLochiome oxidase) show
that an ESF expogure leads to structural and fumc=
tional changes in the mitochondria. The changes
suggest Lhe auppression of mitochondrial oxidacion,
Studies on the concentration of lipld peroxides in

45

Meeling Abstracts

liver homogenates and che investigation of certaln
factors which regulate lipid peroxide content levels
{the content of alpha-tocepherol and che actlvity
of superoxide dismutasgse, glutachione peroxidase,
and glutathione reductase) show that exposure Eo an
ESF leads to the intensificaclon of Lipild peroxida-
tion processes. The extent of che changes in the
parameters under {avestigation is depandent upon
the ESF afrter-effect perlod. The greatest changea
take place immediately after the termlnation of an
exposurs, as well as some 7 days later; however,
the majority of these parameters have recurned to
notmal by day 15 of the after-effect period. The
present results, together wich anslysis of previous
results in Ehe literature, provide a basls for con—
eluding that an ESF can serve as a modulator of ba-
sic oxygen—dependent processes.

1354 REFECT OF AN FLECTROSTATIC~FIELD ON CYTO-

CHROME-OXIDASE ACTIVITY IN A MITUCHONDRI-
AL FRACTION OF BRAT LIVER {MEETING ABSTRACT).
{Rus.) Portnov, F. G. (All-Sclentiffc Research
Institute of Cable Industry, Planning, Design, and
Technologles, Moscow, USSHR); Marchenkova, 1. 4.
Terusalimskii, A, P. In: All-Union 3Symposium on
the Biclogical Effecte of Electromagnetic Filelds,
Pushchino, USSR, p. 92; 1982.

1t ie known that an elecirostatic field {ESF), when
1t acts wpon living organlsms, causes the impair-
ment of metabolic processes and respiracion, and
alters both gas exchange and redox processes. How-
ever, the effect of an ESF onm redox enzymes remains
insufficiently studled. An lovestigation of these
enzymes is algo of interest because of thelr in-
valvement in processes that generate the energy
nesded to maincain and opcimize the wital activity
of & eell. 1In this instance, an ilmportant role 1e
played by cytochrome oxidase, which acts upco the
terminal portien of the respiratary chala, the
transfer of electrons along which is closely linked
to phosphorylation. During experiments conducted
on white rate the asthors estzblished that the cyto-
chrome oxidase in rat liver mitochondria is sensi-
tive ta the influence exerted by an ESF. The mag-
nitude of the effect on enzyme accdvicy depends
both on fleld exposure time and fileld intensicy.
During a dally 4-hr exposure at a field intensity
of 60 kV¥/m for 3 days, cytochrome oxldase actdvity
differed very 1irtle from control values, but was
increased by 1.5 and 2 times, respectively, during
l4=day and J)-day exposures.

1555 RESONANCE EFFECT OF LUW-FHEQUENCY ELEG=

TRIC FIELDS OM THE PERMEABILITY OF BIO-
LOGICAL MEMBRANES {MEETING ABSTRACT). {Rus, )
Markevich, N. I. {Institute of Biological Physics,
Soviet Academy of Sclences, Pushchino, USSR); fel'-
kov, E. E. In: All-Union Symposium on the Biolog-
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posure duration of 30 days or less were character-
ized by the development of reversible shifcs that
changed into shifts of the degenerative type (va-
cuolizatlon and fraying of the newrofibrillar ap-
paratus and appesrance of varicuse swelling} as che
exposure time and Field intensity values were in-—
creased. The nonmedullary necve Elbers proved to
be more resistant structures. The changes arising
in thegse fibers during a prolonged field exposure
were reactive (hyperimpregnation and swelling of
the axocns). At the same time that these morpho-
functional shifte were originating in the derma-
tone, destructive shifcs were also developing (pyk—
nosle and wacuolizarfion of both the nuclel and the
cytoplasm, edema, hyperkeratosis, and development
of stasis), Thus, the results suggest that complex
and diverse rteactloms orlginate 1a the dermatome
during exposuce [0 an ESF, the nature and direc—
tional effect of Chese reactions belnyg dependent
upon the Eleld's E value and the duratfon of the
exposure.

1558 EFFECT OF &M ELECTROSTATIC FIELD ON PRO-

TEIN AND LIPID METABOLISM INDICES IN RATS
{MEETLNG ABSTRACT}. <{Rus.} Portnov, F. G, (Seil-
entiflic Research Institute of Cable Industry Flan-
ning, Design, and Technology, Moscow, USSR); Verob'-
eva, L. F.; lerusallmskii, A. P. In: All-Union Sym—
poslum on the Bielogiecal Effects of Electromagnetic
Fields, Pushchino, USSR, p. 95; 1982.

In working out the problems assoclated with the bio-
loglcal effacts of etectric flelds, experimental re=
search occupies an important positlon. Such re-
search affords the opportunity of studying the 1so-
lated influence of a field in the presence of pre-
determined exposure parameters, Lt has been ascer-
talned that most 'conductive' components of an or-—
ganism are the blood and the nervous system. The
effect of an electrostatic field {ESF) with a vari-
able intenszity (6U-90 k¥/m) on the moet important
and Eunctionally signiflcant components of the
blood proteine and ligpide was studied usiag 220
male Wistar rats. The state of the lipid matabo-
1igm was determined by che common Llipld and phos-
pholipid content values, ag well as the fractional
composition of chese substances. The composicion
of the blood serum proteins, the fractional compe-
gition of the seromucold Fluid and 1ite concent, and
the activity and lsozymatle spectrum of the cerulo-
plasmin were studied to ascertain the characteris-
tics of the protein metabolism. The fractional
compositions of the proteins were dinvestigated by
diak electrophoresis in a polyacrylamide gel and
thin-layer chromatography, These experiments de-
monscrated the dependence of an E5F's blologleal
effects upon exposure tlme. The exposure of the
proteln system components to an ESF 1s primarily
lmited by a zone of adaptive perception, During
a long-term exposure, changes in the lipoproteid
apectrum suggested the conformative alceratlon of
high-density lipoproteids (either due to distur-

47

Meeting Abstracts

bances in the synthesfs of the protein cowponent
or tv secondary changes inm the compositloea of the
lipid components).

1559 CHANGES TN CERTALN LHDLCATORS OF 1MMUNO-

LOGICAL REACTIVITY DURING EXPOSURE T0 AN
ELECTROSTATIC FLELD  {MEETING ABSTRACT). (Rus,}
Tovmasian, V. 8. (Erevan State Medical Institute,
Armenian Miniscry of Public Realth, Erevan, USSR);
Shekolan, ¥. A.; drtsranl, G. G»  In: All-Uniwn Sym-
posium on the Biological Effects of Electromagnetic
Flelds, Pushchino, USSR, p. 96; 1982,

Indicatars of immunologilcal reactiviry in mongrel
white mice followlng exposure te an electruscatlc
Field (ESF) with an intensity of 2,000 V/cm for 24
hr were investlgated before and after imnmunization
of the test animals with ram erychroecytes. It was
shown that E3F exposures lead to a teductiuvn in the
nunber of antibody-forming cells in the spleen, to
a decrease in the hemolysin titer in the peripheral
blood, and a reduction in the immune rosette-forming
cell population. The highest level of immune re-
sponse suppresslon was observed when dmmunization
preceded the ESF exposure. The regulks suggest
that ESFs produce an immunodepressive effect. Over
the course of this research, the exposure of indi-
vidual immunogenetic compenents to an ESF was stud-
ied to explain the mechanisms behind the effect de-
tected. Speclal attention was given to maerophages,
since these cells play a significant rcele in in-
ducing the initial scapes of che antibody formation
process. The increase observed 1o phagoeyelc ac-
civity suggests alterations in the functiens of ma-
crophages, Thus, an ESF exerts a modulating laflu-
egnce on fmmunogenesis, during which an dmportant
role iz played by the changes produced 1in macro-
phage Functiens. The object of future reseatch
will be to study the roles of T and 2 lymphocytes
in bringing on an immune response following expo-
sure to an ESF, since cooperation between macro-
phages, T cells, and B cells is needed in order te
produce such a response.

1560 EFFECT OF ELECTROSTATIC FLELDS ON THE
GROWTH OF POLLEN TUBES IN CORN (HMEETING
ABSTRACT}. {Rws.) Dukhovoii, A. 1. (Department of

Plant Genetice, Moldavian Academy of Sclences, Ki-
shinav, USSK); Lysikov, V. N. In: 4ll-Union Sympu—
slum on the Biclogical Effects af Electromagneric
Flelds, Pushchino, USSR, p. 96-97; 1982.

The influence of <lectroscacic flelds (ESF} with
intensities of up te L70 V/m on pollen germination
and pollen tube (PT} growth in inbred and hybrid
corn was Investigated In vitro and in vivo. The
tests were performed under laboratory conditlons at
temperatures of 22-23%, Mo effect ¢f the ESF em—
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cal changes were detacted in the testes of BALB and
CBA mlce, @9 well ae of Wistatr rats; the nature of
these changes depended on IF EMF intensity, Hel-
ther disturbances Iin spermatogenasis nor changes in
the frequency of mlitosis and miosls were datected.
However, electron microscopy study showed the ex-
panglon of the smooth endoplasmatic reticulum's tu-
bules in the asustentocytes that produce the nutri-
tive medium which nourishea developing gametes,
Male BALB mice which had undergone a daily 5-hr
exposure to an IF EMF with an inceunaity of 15 kV/m
proved to be eterile, deapite a high leval of ac-
ctivicy., after the exposute of make BALB wice to an
EMF with an incensity of 10 k¥/m, and of male CBA
mice to EMFe with intensities of 15=25 k¥/m, prog-
eny were produced; however, these coffspring were
wore poorly developed than those born within the
control group (an increase in the frequency of con—
genitsl defects and fetal deatha, together with a
decrease in the rate of body develspnent). Aside
from these phenomena, poorer fur development waé
noted among the offapring of females which had un=
dergoce exposure to IF EMFs with inteneities of L)
and 15 kY/m. Generic analysis showed cthat the re=
productive impairments resulting from IF EMF axpo-
sures were not related o nutagenesis. When a fe-
male was subjected to an [F EMF exposure at intem-
sitica of L[5 and 25 kV/m during pregnancy {from che
day of conception until birth), the cffepring were
in excellent condition and continued to develop
normally over che next three generations. Conse-
quently, an IF EMF does not poesess marked gonado=
trople or embryotropic effects; however, long-term
exposura of a sexually wmature prganism causes Eunc-
tional deficiencies in tha gametes. The effect of
an IF EMF 1s dependent upon fleld intensity and ex-
podute time, as well as upon the sex and genorype of
the exposed organism.

ECULOGICAL EVALUATION OF THE ALTERNATING
ELECTROMAGNETIC FIELDS OF ELECTRIC POWER
TRANSMISSION LINES (MEETLNG ABSTRACT). (Rus.) Kar-
tashav, A. G, (Sclentific Research Inscitute of Bio-
logy and Blophysilcs, Tomsk Stace University, USSR);
Plekhanov, 6. F. 1In: Ali-Unieon Symposiom on the
Blologicel Effects of Electromagnetic Plelds, Push-
echino, USSR, p. 99=100; 1982.

1563

Experiments were conducted according to a plan for
the ecologlcal standerdization of electrie flelde
(EF) generated by superhigh-voltage (3HY) electric-
power tranemizaion llnes {EPTL) to elueidate the
biological effecc of an alcernacing electromagnetic
fleld (AENF) {with an intensicy of 40 k¥/m and a
frequency of 50 Hz} on blosystems wirh differenc
levels of organization. The red-blood indices of
2-wk-old whice mice, the dewelopment of rthe pre-
Lnaginal etage in the China ocak silkworm, the lar-
wal develapmental of mosqulitoes, and the c¢harac—
teristica of dry havk'e-beard seede were examined.
The exposure of white mice to &n AEMF (exposure
tines of S, 10, and 20 days) resulted in che devel-
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opnent of anemia (J0%) on day L0, which was subse-
quently offser by reticulocytosie by day 20. In
the development of the prelmaginal stage 1n the
China oak sgilkworm, inhibition of growth rates was
observed, together with recardation of development
in young caterplllars, which had been offsec by Che
time these catarpillars reached the third develop-
mental astage. In studies on mosquito larva, Lt was
shown that an AEMF can constitute a selection fac-
tor, increasing the mortality rate among let-stage
and 2nd-stage larves by 2-3 times vs, rche conktrol
group, whereas the exposure of 3Jrd-stage and 4th=
stage larvae only led to an increage In the cime
required for the larvae to develop inte pupae. The
adverse affects of the AEMF ware probably derer-
mined by the ecologic features of the respiration
blology of mosquito larvae. The expasure of dry
hawk's=beard seeda to an AEMF for 1U=3M} days led to
their acceleraced germinacion and growth, Thus,
it wae demonstrated that an AEMF as uwsed in this
study elicits adaprive reactions by the biosystems
examined. However, the bioctroplc effect of such a
field depends substantially on atage of ontogenesis
of the subject, lts organizational level, and the
ecological features of the expesed subjects, whlch
must be considered when setting ecological stan-—
darda for AEMFs. It should alsc be noced that 2-yr
fleld observations c¢arried out using live EPTLs of
the LEP-500 ctype (10-14 kV/m) confirm the present
¢onclusion that such lines inflict a censiderable
lavel of damage on 1lndividuwal types of acesystens.
In this instance, no changes were neted in the lev—
@l of blota present, which indiecater the increased
reslatance of higher organisms to the effects pro-
duced by AEMF.

Chapter ¥I. CLINICAL AND HYGIENIC ASPECTS OF ELEC-
TROMAGNETIC RADIATION.

ADAPTATION TO NONIONIZING RADIATION AS A
HYGLENIC PROBLEM (MERETING ABSTRACT).
(Rue.} Shandala, M. G. {A. N. Marzeev Sclentific
Research Institute of GCeneral and Communal Hygilene,
Ukrainian Ministty of Public Health, Kiev, USSR&).
In: All-Union Symposium on the Blolagleal Effects
of Electromagnetic Fields, Pushchino, USSR, p. LOL-
102; 1982,

1564

The featurea and significance of adaptive and com—
pensatory reactions of an organisnm during exposure
to physical factors under enviroomental condicions,
especlally reactions with small orders of mnagni-
tude, remain one of the least studied areas in hy-
glene, The problem of an organism's adaptation to
physlcal environmental fectors encompasaee a wide
range of questlons, Theee problems include phys—
iological methods For controlling adspration, po-—
tentlal effecte of an exposure on the adapcive pro—
cess, Teactlons almed at countering homeostatic
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Soviat researchers have primarily studied the ef-
fecks of low-intenaiky MW {(with power flux dJen-—
sities ranging from 1 to |,000 uW/fem2). Research
related to the hyglienle evaluation of nonlonizing
cadiation has been carrled out in a number of coun—
tries around the world since the early 1950's;
however, several nonlenfzing radlatlon spectra have
yet to be standacdized at this cilme. Jusc as wich
other environmental Factors, the eorreet approach
to resolving the problem of gtandardizing the ef-
fects of MW radiation must include the blological
aubstantiarion of standacds based on experimental
research, togecher wich a study of health of pep-
sons living in population centers where this faetor
exlsts toe a known extent. Ino order to answer these
questlons, 1t 1s necessary Cto accumulate the maxi-
mym amourt of Informatlon on the magnitude and bio-
logical significance of cthe effects, This is done
by experimeants on anlmals and observations of hu=-
mzng,. In this inatance, the data must extend over
the entire range of the effect, freom 1cs cotal ab-
penca to high levelas that are {ncoaparible with
living organisms. Based on bibkliographic data and
fundamencal research, Ir 1s possible to demonstratce
tha unfavarable influence of high MW levels which
are capable of causing proacunced changes in an or-
ganism (increased body temperdture, 1rreversible
morpholegical changes in organs, birth defacts, im—
palrment Ln function of the central nervous system,
a raduction in redox enzyme activiry, and distur-
bances in organismic funckions thart are vital co
11fe). Much controversy has arisen about the aex-
istence and significance of the nonthermal effects
of MW radlation. The chief problem here 1s thac,
to date, there are nn uniform methads for studying
the blological action of low MW intensities on liv-
ing organisms and organiemlc systems, since differ-
ent hyglenic standarde are in Foree in the princi-
pal countries of the world, coverlng a wide range
of enargy flux density values, from LO uMtem? to L0
o/ cm? {the 10 mW/cm? value was First proposed by
H. P. Schwan in 1953 as a standard for use by cthe
U.5, Navy Ffor protection against MW radlacion).
For many years now, research assoclates at the A,
N. Marzeev Scientific Research Institute of General
and Communal Hyglene in Kiev have been engaged in
intense work to establish uniformity Lo che manner
in which hygilenie idnvectigations are set up and
carried out, and to formulate adequate merhods for
asgesslng the functional condlcion of an ocganiem
during exposure Lo nonionfzing MW radiation, A
scheme developed by M. G. Shandala {(1976) is che
basis tor assessment of the significance co an
organism of the changes praduced by MW radiation.
New regulations have been established pertaining
to the blological effects of low levels of MW ra-
diation, and recommended procedures huve been de-
veloped for the evaluation of low=intensity SHF
energy. In addition, curves which describe cthe
adaptive changes 1n a4 number of organ systems have
been plotted, the sensitivity and Information-con-
tent of 1ipdices which describe the conditlon of
organlsmic systema have been determined, and the
signtficance of these indices to the development
of compensatory adaptive reactions during exposure
to MW hag been defined. Based on the many results
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prasently availabla, it is concluded that mechods
fur investigating tha protective and asdaptive re-
actlons of an organism must flrst be employed when
studying the bicological efferrs of low incensity
irradiations, while mechoeds for investigating re-—
actions that reflect greater functional changes in
an organlsm must be employed when studying the ei-
fecrs of high-iotensicy exposures, aside from the
intensity of exposure, the duracion of any exposure
must be raken 1into account in the hyglenle stan-
dard-setting precess, which involves cthe problem of
a dose-related approach to sgctandard secting. To
resolve such questions, sclentific research should
be aimed in the approprlate direcrfon, and research
efforts coordinated so that a high level of unifor-
mity is ensured in the methods employed, and compar-
2ble and mucually complementary data are geoerated.

1566 PROBLEMS OF HYGIENIC REGULATION OF ELEC

TROMAGNETIC FIELDS IN EESIDENTIAL AREAS
(MEETING ABSTRACT). (Rus.) Dumanskii, Luw. U. (4.
M. Harzeev Selentifie Regearch Institute of General
and Commgnal Hygiene, Ukrainian Ministry of Public
Healch, Kiev, USSE). lon: All-Union Symposium on
the Blological Effects of Electromagnetic Fields,
Pushchine, USSR, p. LO53; §982,

The bicloglcal acction of electromagnetic f{ields
{EMF) from the low-frequency, high-frequency, ul-
trahigh-frequency, and superhigh-frequency bands is
studied. The results showed that EMFs gensralted by
radio-engineering equipment and elecrric-pover
transmission lines (EPTL} are a biologically accive
enviroomental faccor, which depends on cthe frequency
range, lavel and duration of the EMF exposure. 1In
this instance, it was established that fhe nervous
system exhibits the highest level of sensicivity ro
the effects produced by an EHF. During exposure to
an EMF, speciiic chauges also coccur In the gardig—
vascular system, metabolie processes, immunological
reactivicy, and reproductive Ffunction in animals.
This research demonstrated chat high EMF levels can
cauge morphological changee in the tissues of the
brain, heart, liver, spleen, and testes. The data
made it possible to develop procedures for regula-
tion of EMFs in residential areas and to formulate
mesgures and methods to protect cthe populace against
EMF exposure, Thege data also made 1t posseible ro
identify the basiec trends of resszarch on the hy-
gienlc study of EMFs of man—-made origin,

1567 SIMULATION OF IRRADIATION CONDITIONS IN

ANECHOLC CHAMBERS AND THE ESTIMATION OF
ABSORBED ENERGY DURTING BIOLOGICAL AND HYGIEWLC RE-
SEARCH (MEETING ABSTRACTY. {Rus.} D'lachenko, V.
N. {A. H. Marzeev Scientiflc Research Institute of
General and Coamunal Hygiene, Ukrainian Minizcry of
Publtc Health, Kiev, USSR); Varetskii, VY. V.; Gal-
teh, L. N.; Rudnev, M. 1. 1In: Abl-~Union Symposium
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The autoallergic processes which develop in an or-
ganism duriag exposure to differemt levels of su-
perhigh-fraquency (SHF) energy, possible mechan~
isme for the mlcrowave (MW} effect un the immune
systen, and the mennec in which allergic processes
occur both In an ambient environment and as a re-
sult of MW irradiacion were studied to substantlate
an lmmunclogical healch hazard criterion, The ef-
facta of SHF electromagnecie fields with an energy
flux density (EFD) of 50 uM/cm? on the development
of immediate and delayed Eorms of hypersensficivicy
wera Ilnvestigated. The results demonscrated that
MW irradiation leads to & reduction in the forma-
tion of antibodies against horse serum and sup-
pressas the allergle raasction {bronchospasm) of an
isolated lung. These dara suggest the impalrment
of the B immune system's performance; that 1s, dis-
turbance ¢f the humoral 1link in the lmmune vesponse
chain. The data also suggest chat impairment of
the T Immune system occurs during MW exposure, on
the bagils of suppression of blasc trangformation
in peripheral blood lymphocytes, and decreased
manilfestatlon of contact dermatitis from dindtro-
chlorobenzene. The generallzation of the data en—
ables the immunologiecal health hazard criterion to
be singled out as an lndependent iIndicator, In
order to ascertain the characteristice of this in=
dicator, ic 1s 1lmportant to establish, aside from
immunological reactivity Lndices, the quantitative
dapendeace of che effect on che level of exposure,
and the limics of the adaptive reactions of the
immune system of an organism when Lncreased demands
are placed upon it In the presence of functional
loads, This last fact 1§ especlally wvical in the
field of environmental hyglene. Here, the Ctask
of distinguiehing the phenomena normally assoclaced
with an advetse exposure from adaptive changes 1in
organismlc functlons takes top priority.

1570 USE OF MATHEMATICAL MODELING METHODS TO
STUDY MICROWAVES DURING BIOLOGICAL AND
HYGIENIC EXPERIMENTATION (MEETING ABSTRACT).
{Rue.} Antomonov, M, Iu. (A, N, Marzeev Sclentiffc
Research Institute of General and Communal Hyglene,
Ukrainian Mintetry of Peblie Healch, Kiev, USSR).
In: All-Union Sympeosium on the Biologlcal Effects
of Electromagnetic Fields, Pushchine, USSE, p. 1U9;
1982,

Slnce different wmathematical opersclons are en-
ployed to describe processes and phenomena that are
being investigated, the adequacy of the modela must
be verified. The selection of the mathematlcal op-
erstlon that best applies to & given sltuation de-
pends both on the nature ef the phenonenon baing
studied (static or dynamic) and the type of model
{funzrional, gtructural, or atructurally func=
tional). At present, the view thac the greatest
bengfit 18 derived by waing mathematlcs to lavesti-
gate the structures and mechanismsz of phencnena
rather than a simple description of these phencuena
through the use of different functlons 18 becoming
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more widaspread. The most effective meand for
making a detailed examiration of such phenomena has
proved to be the uwge of the theory of differential
equations. Here, 1t 1s most efficient to employ
the following algorithm: statistical processing
of experimental daca and plocting of experimencal
curves; selection of Funcrions that most accurately
describe these curves; presentatlon of these Eunc—
tiong ag superpositions of solutions of a specific
class of differential equatilons; determimation of
the paramecers of che machematical model enployed (a
system of differenctial equations) esing experimea—
tal datm; and compiling a block disgram Ffor the
process as a whole and then ilotecprecing 1t. Dur~-
ing a blolegical and hygienic investigation on the
effect of different levels of superhigh-frequeocy
(SHF) energy on laboratory animals, the data re-
Elected the rereactioma of the various organismice
systems. Quantitative assessments were made of the
complexity and srganizatiom aof the reactions te an
SHF field and a mathematical operation which ade—
quately described chese reactlions was selected In
conpliance with exiscing criteria, Mathematical
models were then constructed using thls algorithm
which degeribed the effect of an SHF field on im—
munaloglcal, morphelogical, physielogical, and gen-
etic indicators, A comparative analysls of these
models was carried out and block diagrams chat
chatacterized the a#ssoclated processes were com—
plled.

1571 MYGIENIC CHARACTERISTICH OF ENVIRONMENTAL

EXPUSURE To THE ELECTROMAGNETIC FIELLS
GENERATED BY CLVIL AYIATLON RADAR STATLUNS (MEETLNG
ABSTRACT), (Rus.) Soldatchenkovw, V. N. (A. N,
Marzeev Sclemtific Research Inatitute of General
and Communal Hyglene, Ukrainian Miniscry of Fublic
Health, Kiev, USSR)., 1In: all-Union Sympasgium an
the Biological Effects of Eleckromagnetic Fields,
Pushehino, USSR, p. L10-111; 1982,

Navigational radar systems ate cutreantly employed
to ensure elr tvaffic safery dimn civil aviaclon.
Theee systems radlate eleccromagnetic {EM) energy
into the environment. As this auchor previously
demonstrated, the maim sources of EM energy in che
area of an airporec are flight route and airport
sutvelillance radar sete which operate over wave-
length bands <f 10, %3, and 35 c¢m. The author gx=
anined 22 afrports in the Soviet Union rto make a
hygilenic evaluation of the EM condlcions present.
The extent of eifacras on the environment by the
fielda varies notlceably with energy Elux density
(EFD), depending upon the types of radar scactons,
the respective positlions of the source and the
irradiation poincs, the relief of the surrounding
terrain, and the c¢limatie and geographic featutres
of a given reglon. Biological and medical resesrch
was conducted using experiwencal animals under con—
ditions which simulated those actually created by
exposure to the field co study the bilological ef-
fecrs of pulsed EM flelds in the l0-cm range. 620
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leties., The experfence gained from such rtreatments
in a number of localitles throughout the Uktaine
{the Kiev, Vinnitsa, Donetsk, Sumy, Crimean, and
Cherkasgsy adminiserative regions, etc.) iondicate
that favovable tesults can be obtained by chem.

1574 USE OF THE THEEMOGRAPHY HMETHOD TO STUDY

THE EFFECTS OF MICROWAVE DIATHERMY (MEET=-
IRG ABSTRACT}. {Rus.} Bureokov, M., §. (Iostitute
of Biophysics, Soviet Minlstry of Public Healch,
Mogscouw, USSR); Varetski{, V. V¥.; Dffachenko, V. N.;
Mytarev, M. 4,; Stolan, E. F.; Flora, T. 5.; Engo-~
vatov, V. ¥.; Klimenko, E. F. In: All-Union Sym-
poslum on che Biologlcal Effecta of Elcctromagoetic
Fields, Pushchino, USSR, p. 113; 1982,

Microwave radlation (MWR)}, which 18 generally used
in the deep heating of rissues, is ecurrently enjoy-—
ing extensive use Iln che treatment of a number of
digorders. Since MWR can adversaly affecr both
animal and human organisms, the authors carried out
research to identlfy nontherapeutic eifecis of MW
disthermy. During inirial stages of this ragearch,
the authors studied the discribution of MW energy
thac strikes the surface of a patient’s body. Here,
skin sueface temperature Increases were used to iso-
lace those organs and tlssues which sre initially
affected by HWR exposures wunder guch conditions.
The extent of the 2ffects produced by such expo—
sures was alse evaluated, An 1nvestigation wase
made of the skin temperature changes that occur ac
different polnts along the ventral body surface of
23 patients of both sexes from 7 to I4 yr of age
who had undergone a MWR exposure for treating chron-
Le disorders in the resplracory organs. An AGA-760
thermovisor unit (Swedish) was employed. The pa-
tients were irradiated using a Luch-2 physiotherapy
generacor, Here, the applicators were placed an
tha dorsal body surface in the approximace viclnity
of the apex pulmonis, 1Tt was shown that different
types of skin remperature changes rake place fn
different sections of the skin during exposure,
which ¢ccurred on the side of the body opposite the
irradiated region, These changes may be the result
of both the direct and dndirect effects of MWE;
therefore the data can contribute to the reselution
of the problen of the mechanism of the effecta pro-
duced by MWR.

1575 EFFECT OF MLCROWAVES ON THE APPEARANCE OF

LONG-TERM AFTER-EFFECTS (MEETING AbB—
STRACT). {Rus.) Shemetun, A. H. (A, N, Marzeev
Sclentific Research Institute of Ceneral and Com-
munal Hygiene, Ukrainian Minlstry of Publiec Health,
Kiev, USSR); Leonskaia, G. 1. Ia: All-Union Sym—
poslum on the Biological Effecrs of Electromagneric
Fields, Pushchino, USSR, p. 1l4; 1982,
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Few dats exist on the long-term effects of exposure
to superhlgh-frequency (SHF) energy at nentherwal
levels 1n the centimeter wave band. The authors
previsusly showed that nonthermal SHF electromag—
netic engrgy s capable of causing a significanc
increase in the overall rate of embryo wortality,
and disrupting the development of intrauterine rat
fetuses, these effecrs being manifested by the on-
get of hemorrhaging and changes 4in the relative
mass of certaln internal organs. This research,
together with the resulcs obtained From ecytogen-—
etle grudies that the authors had conducced earlier
on rat bene marrow cells, Suggest that the embryg-
toxic effects of wmicrowaves (MW) may be due ro the
genetic damage to developing embryos., The ability
of nonthermal levals of MW ifrradiation te inflict
genetic damage was studied using a peripheral human
blood lymphocyte culture, It was established that
the exposure of short-rerm cultured human lympho-
cytes to an SHF field for {5 and 30 min ar enerygy
Elux densicy (EFD) of 0.5, 1, and 7 mW/ca? produces
a cytogenetic effect which increases with EFD and
exposura duration. The authors also derected gen-
etic effects From MW in examining persons residing
Ln reglong that were boobaurded by an SHF field
source. During a penetic examination of 2 randonm
crogs—section of dndividuals who lived in both a
control region and a region that had been exposed
to an BHF electromagnetic field, it was shown Eor
the first Lime thac the percencage of chromosome
aberraclions in the inhabitants of the exposed re-
glon was twice that of persons who resided in the
concral region,

1576 ADAPTIVE REACTIONS LM TLSSUE  AND  CELL

STRUCTURES DUKLNG EXPOSURE TO MICRUWAVES
AND THEIR HYGIENIC SIGNIFICANCE (MEETING ABSTHACT).
(Rus.) Obukhan, E. I. (&. N, Marzeev Scientific
Research Inscitute of General and Communal Hygiene,
Ukrainian Ministry of Public Health, Kiev, USSR);
Starchenko, 5. H,; Chernen'kLf{, HW. N, In: Ali-
Union Symposium on rhe Bicloglcal Effects of Elec-
tromagnetic Flelds, Pushchine, USSR, p. 114-115;
1282,

Structural changes constitute the physical basi{s of
the adaptive reactlons which tske place during ex—
posure Lo mlcruwaves. Edperiments on animals which
have undergone differant periods of exposure to su—
perhigh-frequency (SHF) energy reveal the presence
of gpecific morphological changes in the parenchy-
matous organs and the tissues of the mesenchyme.
A comparlisen of the extent of cthese changes as a
function of energy flux denaity (EFD) walues (in-
dividual and aggregate) makes it possible ro escab-
lish a definite pactern that characterizes the ad-
aptation of am organism teo nonlonizing radiation.
Rate which had been irradiated by an SHF fleld
(2,375 MHz) ac E¥p values of 15, 30, and 50 uW/em2,
for 10 exposures or for a l-mo period, and at an E¥U
of 500 uw/cm2 tor single, 7, or 10 exposures, or
for a I-mo period, were investigated. The brata,
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of an electric field is reduced noriceably as the
distance between a bottom line's projected path and
the ground is increased, The manner in which a
fiald 1 distributed depends larpely wpon the re-—
Lief of the terraln and the presence of objects
along the route followed by high=voltage lines.
These objects may be trees, high shrubbery, wooden
buildings, and other ctypes of structures. Such ob—
Jects provide a good screeming effect. An analysis
of the conditions present in residencial veglons
has shown chat che various segments of a given pop=
ulation can be divided Iinto three categories who
undergo electric field exposures, depending upon
place of resldence and type of occupation. These
categories, determined by the amount of tiwe apent
in cthe Elelds, are: around=the=-¢lock; short=term
(daily, for abaut 2 hrfday): and occasional, over
the course of fleld work, The field levels and
populaticn exposure times observed wunder actual
conditions provided & basis For setting wp the
pregent blological and medical studlies. The bio-
logical effects of a low=frequency EMF on white
rats and rabbits in the presence of different fleld
iniensity values (rangilng from (J.1 to 20 k¥/m) and
different exposure times (ranging from 5 mia eo 22
hr a day for & mo) were studied under experimentcal
conditions. The index values datermined 1in Ethis
gtudy characterlzed the ovarall condicion of the
organienm as a whole, the nervous asystem, Lhe car—
diovascular system, the endocrine system, certain
agpects of che metabolic procesees, nonspecific im-—
munity levels, and reproductive Cfunmctiona 1in the
tesr animale. The resulrs made it possible to de—
terming the dose—time rcelatlonship of the blolog-
ical effecte 0f a 50-Hz electriec fleld, and which
field levels were active or inactive with respect
tu the anlmpal organism, These atudles weTe aug-
mented by obsarvations made on individuvals residing
in a low-frequency electric field (with a frequency
of 30 Hz)}. In order to facilitate these obsetrva=
tions, a laboratory apparatus was develeped which
simulacted the electric fields generated by high-
voltage EPTLa, The functicnal condition of hunan
subjecte was asseesed using electreophysiological,
psychophysiological, physiolegical, immunological,
and hematological indices. 4s a resolt, datas were
obtained which made it possible to resolve a number
of praccical problema related to regulatory control
of 50-Hz EMFs in the enviroament.

INDUSTRIAL FREQUENCY ELECTROMAGHNETLC
FLELDS AS A FACTORE IN THE WORK ENVIRON-
MENT (MEETING ABSTRACT). {Rus.) Shestakov, ¥. G.
(Kharkov $clencgific Research Institure of Labor Hy-
glene and Cccupational Diseases, Ukrainian Mindlstry
of Public Health, USSR); Skorikov, L. N.; Dolgikh,
As As In:i All~Union Symposium on the Blological
Effects of Electromagnetic Flelds, Pushehins, USSR,
p. 118-119; 1982,
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The problem was t¢ Llnvestigate the Induscrial-fre-
quancy {IF) alternating electromagnetic flelds {AE-
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MF) genevated by a gilven plece of equipment (more
precisely, by the spot-welding machines used during
resistance-type electric welding operations), to
study thelr effect on the Functional condition of
certain physlological syscems in the bedies of wel-
ders, and to formulate a procedure for the mathe-
matical prediceion of a particular system's condi-
clon at the jeb silte. Io order to more precisely
evaluate both the IF AEMFs generated by weldiag
equipment and the biological activity of thege
Eields, and to ensure thils field's hygienic stan-
dardization, a hyglenic scheme for the classifica-
tion of IF magnetic flelds (MF} was developed, no
guch scheme being avalilable uncil chis rime, The
following results were obtalned: the IF WMFs gen-
erated by varlous types of equlipment can be classi-
Eiad ag continuous, intermitcent, and pulsed cate-
gories as a functlon of ctheir {time) parametecs;

the machines used in resistance-type electric spot
welding generate IF pulsed MFs at the job site; the
maln sources of IF AEMFs are electrodes with dii=-
ferent silzes and shapes; pulsed LF AEMFs have an
effect on the functional condition of the central
and putonomous nervous syscems, which 1s expressed
by increases 4in the larent and motor perleds as—
goclated with auditory and visua! motor reaccions,

temperature Lncreases, and reductlons in the elec-—

telcal resistance of the skin (these changes were

reliable 1o nature; however, they did not exceed

the bounds of physiclogical norms); and a proce=

dure 18 developed for the simplified determination

of the mnaximum possible nagnitudes and distribu-

tions of the IF¥ AEMF: generated by differaent types

of electric spot-welding machines. The results

will be taken into consideration when setting hy-

glenlc standards Ffor IF MFs and when formulating

recommendations for dmproving che health-related

labor condicions of workers,

CONSTANT MAGNETIC FIELDS IN COMBLNED
TREATHMENT CF OPEN INTRA-ARTICULAR InJU-
RIES {MEETING ABSTRACT). (Rus.} EKbabirova, ¢. F,
(Kazan Scientific Research Inst. of Traumatology
and Orthopedice, Russian Soviet Federated Soclalist
Republican Ministry of Public Health, USSR): Spek-
tor, I. M. In: All-Union Symposium on the Bioclog-
ical Effeces of Electromagnecic Fields, Pushchino,
USSR, p. 119-120; L982.

1380

The authors observed 55 psatients suffering from
open Incra-articular Eracfutes of che extremlties.
Treatmant of these parlents was begun by surgical
reposicioning of breaks and reductiom of disloga—
tions. Thirty=three of the 55 patients were treat-
ed by generally accepted procedurea, including ul-
trahigh=fruquency (UHF) therapy and decimeter—band
(DB) cherapy. The remaining 22 patfents underwent
comprehensive trestment that dincluded the use of
constant magnetic filelds (CHF), The flelds were
provided by permanent magnets attached te metal
frames in a parallel wanncr and 200 om aparc. The
intengltlies of the flelds ranged from 10 to 50 =T.
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importance {n sateing hygienic standards for tha EM
Eactors present in tha environmeat,

1383 CLINICAL AND PHYSTIULOGLCAL EFFECTS OF SU-
PERHIGH-FREQUENCY ELECTROMAGNETIC RADIA—
TLON IN HYPERTENSION (MEETING ABSTRACT). (Rus.)

Orzheshkovskili, ¥, V. {(Kiev Institute for the Ad-
vanced Training of Physiclans, USSR); Chopchik, D.
1.; Fastykowskil, A. D.; Yovalenko, V. P, In: All-
Union Symposium ¢n the Blological Effects of Elec—

tromagnetic Fields, Pushchine, USSR, p. 121-12%7;
1982,
Glinical and physiologlcal effects of superhigh-

frequency (SHF) radiarion were studled in 171 pa-
tients with the first and second stages of hyper-
tension. Centimecer-band radiation was used on 95
patiente, and the remaining 76 patients were ex-—
poesed to decimeter-band radiatdon. The collar area
was Lrradiaced using oblong-shaped radiating ele—
ments. Centimeter-wave (CHMW) therapy wag performed
using a Luch-58 electromagnetic field generator with
a power of 20-45 W. Decimeter-wave (DMW) cherapy
was performed using a Volna-2 medical therapy gan—
erator with a powar of 15-43 W, The radlarion ex—
posures were adminlstered for lO-min/day for 12-15
sgssions, No other Cttreatment measures were pre—
gcribed for the paclents. The irradiactlon was
carrled out in a shielded booth, and atl perrinent
safecy regulations were observed, Clinical wex—
aninations of all the patients were performed under
dynamlc conditfons, and arterlal pressure measure—
ments, electrocardlography, polycardfography, and
rheography procedures, etc., were performed both
before and afcer the treatment course. The primaty
symptons assoclated with hypertensfon, 1n particu—
lar, headaches, dlzziness, chesr pains, palplta=
tiona, dyspnea, and general weakness, etc., elther

disappeared altogether or were diminished signi-
ficantly as a result of SHF therapy. Both SHF
treacnent methods had a hypotensive effect, During

the DMW treatment course, maXimum pressure was re—
duced by 27,3 +/- 2.7 mmllg, and nminimum pressure
was reduced by 13.0 +/- 1.7 woHg. When CMW therapy
was enployed, maxloum and minimum pressuke ware re-—
duced by 28.7 +/- 2.3 wohg and 8.3 +/- 0.9 mmlig,
respactively, Electrocardiograms revealed signs of
hypertropby in the left ventricle, changes in in-
cravencricular conductlion, and impalrment of cor—
onary blood circulation; a tendency rowatd normal-
lzation was seen over the course of the treatment.
According to polycardiographic data, a favorable
influence was exerted on the contractive funeeion
of the myocardium. This positive effect occurred
mosk often with DMW therapy., 4n improvement was
also observed according to data obtalned by rheo—
graphy, etc, A significant level of Lmprovement
wag noted In 42% of cthe patients undergoing DMW
treatment. Sowe improvemenl waa observed in 543
of these patients, and no change In 4%. Consider=
able improvement was mnoted im 30 of the patieats
completing CMW ctreatment, some improvement in 66%
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of these paklents, and no echange 1n 4%. Thos, SHF
elecrromagnetic waves exert a posicive therapeutic
effect on the [irst and second stages of hyperten—
slon, This effect is slightly more prenounced with
OMW irradiation.

1584 USE QF REEGRESSION AMALYSIS LN THE EVALUA—

TION OF THE FUNCTIOMAL STATE OF AN OR-
CANISM DURING EXPOSURE TG SUPERHIGH-FREQUENCY EN-
ERGY (HEETING ABSTRACTY. (Rus.} Soldacchenkav, V.
M. (4. N. Marzeev Scilentific Hesearch Institure of
Genaral und Comuunal Hyglene, Ukranian Mindlsccy of
Public Health, Kiev, US53R); Los', I. P. 1In: &4ll-
Unlon Symposium on the Biological Effects of Elec-
tromagnecle Fields, Pushchino, USSK, p. 122-123
1982,

Baged on a study of the blologlcal effects of in-

termictent pulsed eleccromagnaclc energy with a
frequency of 2,750 MHz, regression analysis was
approved for evaluating the Eunctional state wof

an exposed organlsm. Tha orthogonal central com—
pozite experiment planning process was enployed,
naking it possible to derlve second-order regres—
aion equations For aach of the criterla studled.
4 similar equatlon was also obtained for the so-
called D parameter, which made it possible to
present rhe condition of the organism as a whole in
a formalized and quantirative manner Ln the furm of
a system of 1incerrelated subsystems, using the
results obtained from all of the criteria examined.
The equaclons derived in this text take_the form:
y = by + byx; + by, 4 baxyxy + by X% + byaxs,
where x| anJ %y are the factors StudieJ dkl denotes
the leval of the electromagnetic fleld used and xp
designates exposure time), while by, by, by, biz,
byp. and byp are coefficients that indicate factor
significance, From the two tests conducted (the ex-
periment was duplicated), cthe criteria that were
most informative, exhibited the best reproducibil-
ity, and made 1t possible to achleve good resolu-
tion wera isolated. The data derived from chis
reseatch demonstraced that regresslon analysis can
be recommended fur uwse 1n che hyglenle evaluatlon
of the electromagneric factors present iIn the en-
virooment,

ELECTRIC AND MAGWETIC FIELDS ON THE OPEN
BUS~AND-SWITCH  STRUCTURES OF MNUCLEAR
ELECTRIC POWER PLANTS (MEETING ABSTRACT). (Rus.)
Fomin, G. ¥. {Inst. of Blophysica, Sovier Miniscry
of Public Health, Moscow, U§SR}. In: All-Union Sym—
posium on the Blological Effects of Electromagnetic
Flelds, Pushchine, USSR, p. 123-124%; 1982,
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Open bug-and-swicch devices (OBSD) with valtages of
L1, 220, 330, and 300 kV or more are essentlal to
the trangmission of kigh-power eleckricicy within a
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control condleloned reflex activity and electro=
physiological reactions, and were expressed as Lhe
dooinance of scimulatory over inhibltory processes.
The results obtalned by psychophysiological, con-—
ditioned reflex, and electrophysiclogical methods
ghowed that the regponses evoked in an organism dur-
ing an IFEF exposure of an Lotensity of 15 k¥/w
with exposure times of 90 and 60 nmin are normal
adaptive reactlons.

1588 PROBLEMS ASSOCIATED WITH SPECTRAL ANALY=

513 DURING THE HYGLEWIC ASSESSMENT OF
PULSED ELECTHROMAGNETIC FLELDS (MEETING ABSTRACT).
{Rus, )} Teslenko, A. 5. {Kharkov Sclentific Re-
gearch Inscicuce of Labor Hygleme and Qccuypacional
Diseages, Ukrainian Mindscry of Publie MHealth,
USSR},  In: All-Union Symposium on the Biolegical
Effects of Electromagnetic Filelds, Pushchino, USSR,
p. 1263 1982,

The principles and standardes (AlLl-Union State Stan—
dard document number 12.1.006=76, ecc,) pertaining
to tha hygienle assessment of electromagnetic fialds
{EMF} okfer no unified procedure for the comprehen-
give evaluation of a pulsed EMF (PEMF), but rather
provide for the weasurement of the Field amplitude
alone, The recommendations made in literaturs coon-
cerning the practical calculation of aepectral char-
acceristlcs can only be applied to idealized pulses,
The results obtalned from an analysis of oscilblo—
grams depiceing the currents and EMFs in different
types of dndustrial equipment suggest that the
shapes of the signals differ dramatically from those
of idealized signals., For this reason, the follow—
ing patameters are proposed for use In secelng hy-
gienic standards with respact Eo a PEMF: (1) the
PEMF's intensity smplitude walue; (2} the spectral
function modulus of the PEMF; (3) the PEMF's ener-
gy spectrum; and (4) the energy of the PEMF (90—
95%). A special set of programs is developed for
caleulacing the pulse parameters through the diraet
uge of oscillograms, tabular functlons, or analy-
tic al Eunctions. These programs are wricten for
electronlc computers from the MIR series and for
microcomputers of the D2=28 type, and are used in
gtudying tha PEMFe generated by Industrial equip=
nmeat, coenducting experimests on animals, designing
protective screens, and conscructing measurementc
faztruments.

1589 EFFECT OF A CONSTANT MAGNETIC FIELD ONH
HICROCIRCULATION AND TRANSCAPTLLARY EX-
CHANGE 1IN CLINICAL AND EXPERIMENTAL COMDITIORS

(MEETING ABSTRACT). (Rus.) Zhukov, B, N, (D. I.
Ul 'anov Wedical Instlgute, Xubyshev, USSR); Ragil-—
mov, E. M.; Vashurina, §., A.; Musienko, 5. M.;
Myshentsev, F. H.; Kostiaev, V., E.; Petrov, E. S.
In: All=-Unlonr Syaposium on the Blological Effects
of Electromagnatic Flelda, Pushehino, USSR, p. 126-
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127, 1982,

Research on the effect of a constant mapnetric fleld
(CMF) on microcirculation and transcaplllary ex-—
change In rats and 1n clinical treatment of phle-
bological dlsorders in Lthe lowatr extremities is
discussed, The state of microcirculatien in vari-
oug organg of rats wag studied wging light and elec~
tron microascopy. The content of histamine and sero-
tonin 1n the mast cells, the adrenaline and nor-
adrenaline lavels present {n the gubstantia wedul-
laris of the adrenal glands, and che state of hypo~
thalanic neurosecretlon were also investigated. In
vivo btomleroscopy was performed on the measecateric
vesgels, The questiong involved Ln the transcapll-
lary tranafar of proteins, alectrolytes, and oxygen
were examlned under clinical conditions 4n the prea-—
ence of phlebological dlsorders through the use of
venous pradient, polaregraphy and redorometty meth=
ods, as well as by the blological determinaticn of
axidation=reducclon potentlal values. The scate of
lywph drainage was studied by ladirect dynamic lyam-
phography. A patient's Lindividual sensicivity to a
CHF was mapped by quantitative phatopigmentometry.
The treatment process was monitored by thermovision
data recordings, The domipant effects of a CHMF on
biological abjeceks were wiliewad as a chailn of nas—
cent adaptive reactions. In this case, the resul-
tant adaptive processes were optimal during expo-
sure to weak magnekic fields wich values rangiog
from ? coe ! nT. The appearance of warked hyper-
enia in the microvessels was cauged by the opening
up of the reserve capillaries amd the expansion of
the caplllary system as a whole. Here, the absence
of diapederic hemorrhaging along the routes fol-
lowed by the microvessels suggested a reduction in
caplllary permeabllity. The mast cell population
was sharply increased, these cells releasing an
epormous amount of bistamine as a result of degran=~
ulaction, The manufackture of adrenaline and aor-
adrensline having a wvasoconstriccive actlon oc-
curred in tbhe adrenal glande, The microvascular
syatem retalned and stabilized protelns; a normal
colloidal-osmostic pressure was created, which fa-
cilitated the elimtnation of edema, The activa-
tion gf ¢he ‘sodium pump' increased the osmotlc
pressure, resulting in the elimination of extracel-
lular fluids, The {improvement observed in lyamph
dralnage was linked to actlve performance on the
part of the caplllaries themselves. Tlssue matab=
olism was altered drawatically due Lo the optioun
intake and utllizatfon of oxygen by the tilssues,
Caplllacy permeabllity was reduced by the 6th to
9th min of cthe exposure sesslon; subsequencly, It
increased and dyscrophie changes developed in the
microvascular system, Since the changes i1n the
mlicrovascular syscem durilng single exposure o a
CMF with a flux density of 10 mT weTe normalized by
the 5th to 7th day afcter this exposure, there was
no need to contlnue the dailly use of the CMF. The
author suggests that magnetic therapy sesslong are
needed once every 5 €o 7 days, with exposure times
of & to 9 min, The number of these sassionz varies
according to the extent of the pathological process,
Thus, a4 CMF with a weak flux density ranging from 2
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in the functional properties of the Lledkocytes.
The Eunctional propertles of the skin were ngt si-
multaneously sctivated under the present test con-
ditions: the content of lipids on the skin surface
was Increased fdrst, after which the =skin surEace
pH value rose, A CHF with a flux deasity of 0.03 T
hag an antlinflammatory and antiallergic effect on
the clinlcal and experimental forms of allergic
contact dermatosls, reduces the extent to which
vaseylar and tissue-trelated alterationg are ex—
pregged, and restores the nonspecific indicators of
organismle resistivicy {(humoral, cellular, and cle-
gue-related) that have been transformed by pacho—
logical processes. The hest effect obtained by
exposure ta a CMF 1z observed when treatment ia ad-—
ministered during the initial onset of dermatitis.
The advantage of employing CMSs during the treat-
nent of dermatoses ag opposed to combloed treatment
nethods that do not Include CMF exposures is coo-
firmed by the reductlon in treatment time and by
the sg¢lmulacion and eormalizatlon of noospecific
organismic reaccivity indiecators.

1592 THREE DEGREES OF MANIFESTATION ASSOCLATED

WLTH THE HONSPECIFIC CHANCES OCCURRING IN
AN QRGAMISHM DURING CHRONIC HICROWAVE YREADIATION
(MEETING ABSTRACT). (Rus.) Tlazhelova, V. G.
{Institute of Biological Physics, Soviet Academy of
Sciences, Pushchino, USSR). In: All-Upicon Sympo-—
gium on the Biolopical Effects of Elecrromagnetic
Flelds, Pushching, USSR, p, 130; 1982,

Past etudies of the eEfects In wmammals of exposure
€3 chronic wmicrowave irradiation have demonstrated
nonspeclfic changes in nunerous organismic systens,
The criterla that ate employed wost [requently ate:
blood prassura lodicee, analysis of electrocardio=-
grams and encephalograms, mecabolic Lndices, and
changes 1o cthe cirewlatory, reproductive, and endo-
crine systems. A wore thorough analysis has al-
lowed detection of three degrees of manifestations,
which the suthor suggests be viewed as the three
stages of <¢hronle mic¢rowave sickness. Due to the
unclear manifestation of many symptoms of this dis-
order, 1t 1s recommended that all changes cccurriog
in any of the above organlsmic systems be scrutbin=
ized, The criteria developad 1n ehis study can
sarve ag a4 basls for conparing chronle electromag-
netic exposures with different frequencles, inten~
gitdes, and dursatioens, as well as for working out a
hypothesls regarding the equivalence of these ex—
pOSuUre parameters.

Chapter VII, EFFECTy OF COMBINED  EXPOSURES.

1593 REACTIONS OF THE HEMATOPOIETIC SYSTEM IN
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TEST ANIMALS DURENG COMBINED EXPOSURE TO
MILLIMETER WAVES, ANTINEOPLASTIC AGENTS AND X-RADI-
ATION (MEETING ABSTRACT). (Rus.) Sevast'lanova, L.
A, (All=Union Oncology Science Center, Soviet Acad.
of the Medical Selences, USSR}; Zubeakova, B. 5.3
forodkina, A. G.; Golanc, M, B,; Rebrova, T. B. In:
All-Union Symposium on the Hiologleal Effects of
Electromagnetic Flelds, Pushchlno, USSR, p. 13]1-
L132; 1942,

A& study on the effect of cmnldieecticnal exposures
to superhigh-frequency {5HF) waves from the millfi-—
meter {mm} baad in conjunction with x~radiation or
chemical preparations on ayeclepolesis 1In  intactc
animals and animals inco which mulciple tumors have
been tranaplanted is presented. The bhiotogical ef-
fect af such exposures was assessed by calcolating
leukocyte, erythrocyte, and retlculocyte popula—
tiong, determining bone-marrow volume wvalues, ana-
lyzing hemograms and myelograms, computing osmotic
resistance, and estimating exocolony and endocolony
populations In the spleen. Tt is shown that com—
bined uge of mn—band SHF waves snd the abeve agents
eanables reduced hemopoietie tissue damage {che cri-
teria for which are irraegularicies in white and red
blood cells, etythrocyte devitcalizatlon processes,
giant cells, ete.), and the preservacion of no lees
than 70% of the active bone marrew present (Ethe eri-
terla for which are karyocyte and blast cell popula-
tiong, the witotic index, ete.}). A study of the
clonogende activity of the bone marrow as conceros
its abllicy to form visible hamopaietic colonies in
the spleen demonstrated that the nature of the
hematopolecile system's proteccion, as well as its
restoratlion or depression, 12 depeadent upon the
reaction of stem cells to the presence of combilned
exposures, Comsequently, nm—band SHF radiatlion,
which is a pratective agent, reduces the extent to
which ackively prolliferative henopoievic tlssue is
affecred and stimulates cell division processes, A
pogsible hypothesis for deseribing the protection
of the hemagopoletic system may envislon an lncrease
in the radioresistance of an organism's individual
cell systems under the Iinfluence of mm waves, Pre-—
liminary data derived from a determinstion of os-
motic stability in leukocytes wusing a 0.2% hypo-
tonic HaCl solution have revealed a stabllicy in-
crease In the cells of anlwals undergolng conbined
expogures as compared to the cells of animals thar
have been Subjecced Co x—ray therapy alone.

L1594 HODIFLCATION OF THE EFFECT OF X-RAB[ATION

AND ANTITUMORAL PREPARATIONS OMN TRANZ-
PLANTED TUMORS BY MILLIMETER WAVES (MEETIHG AB-
STRACTY. (Rus.) Sevast'lancova, L. A&. (4&ll-Union
Oncology Sclence Center, Soviet Academy of the Med-
fcal Sclences, US3R}; Borodkloa, A. G.; Zubenkova,
E. S.; Golant, M. B.; Rebrova, T. B, In: All-Union
Sympesium on the Blological Effects of Electromag-—
netic Flelds, Pusghchino, USSR, p. 132=-131; 1952,
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lead vapore and superhigh-frequency [SHF] electro-
magoeclc energy) is uf vital imporcance to the con-
siderable number of workers curtently employed in
the field of instrument manufacture, Workera ax-—
anined (nearly 1,000 individuals) were divided into
three test groups and one control group on the ba-—
slg of working condittons. Group |l was comprised
of individuals working under conditions of exposure
to SHF electromagnetic energy (EME} with an energy
flux densiry that generally stayed within the con—
fines of the maximum permissible level, but who pe=
riod{cally exected enough physical effort over the
course of the work day so 43 to exceed Chis safe
level., Group 2 was comprised of individudls who
underwent exposure tg¢ lead in coacentrations of
0.02-0,08 ng/a? 1in additlon to undergolng aa 3HE
EME exposure at the same intensity for 50% of cheir
work day. Individuals in group 3 were exposed to
lead alone in concentracions of 0.00=0.05 ng/m3.
The contrel group gomprised workers from the same
faclliciea who were not exposed to elther the fac—
tors being investligated or to any other damage-in-
duclng agent, ALl of the workers were exsmined to
evaluate the condition of rhe nervous aystem, the
cardiovascular system, the reseplratery organs, and
the gasttolntestinal tract, An Ancrease 1o pres—
sure in ths central arcery of cthe retina (CAR) is
one of the early gilgns of exposure to lead alone,
or to lead in conjunction with SHF EME, This pres—
sute lncrease reflects the development of arterial
hypertenslon Ln the internal carotid arcery system.
In this instance, hypotension Ln the CAR irself was
nore typlcal of exposure to SHFP EME alone. Func-—
tiondl changes observed in the myocardis of perscons
who worked under conditions lnvolving combined ex=
pogure to both lead and SHF EME were basically wore
unidirectional than theose detected during exposuras
to one factor alome. Here, the esrliest changes
dececced included tmpalrments in cthe performance
of functions related to auvtomacism., A weakening
of the Lonkterdependence batween the individewal in—
dices of hemodynaafce and wmineral exchange was
noted during this research, indicating the diarup-
tion of physiological Interrelationships imn the
central vagsomotor system, as well as in other re-
gulatory mechanisms, Vascular hyperemia was de-
tected im cthe brain, lungs, and liver among the
group of perasons subjJect to combined exposure to
both SHF EME and lead. This was apparently related
to certain early changes in the pervformance of ex-
ternal respiration (a reduction in wvital capacity
and 1n che ratio of vical capacity ta 1Ls escab-
l1ehed walue), a3 well as o disturbances In the
funceioning of the liver, which were detected
through the use of blochemleal and radioisortope re-
gearch methods.

BIOLOGICAL EFFECTS PRODUCED BY EXPOSURE
TO A CONSTANT ELECTRIC FILELD IN COWJUNC-
TION WITH AEROIONS (MEETING ABSTRACT). {Rus.)
Shepaleva, M. V. (Sclencific Research Inecitute of
Labor Hygiene and Occupational Diseases, HRussian
Soviet FPederated Soclalist Republican Ministry of
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Public Health, Leningrad, USSR); Kaliada, T. ¥.;
Krivova, T. L.; Nikitina, V¥, N.; Shaposhnik, G, G.
In: All-Union Symposium on tha Biological Effecte
of Electromagnecic Flelds, Pushchino, USSR, p. 135-
1365 19382,

Malotenance personnel can undergo exposure Lo a
high=tatensity electroatatic filald (ES5F) fn con=
Juactlon with exposure to air ions at elevated con-—
centrations when they are operating superhigh~vole=
aga direct-current slectrical equipment and working
with electrifiable materials assoclated wich vari=-
ous production proces=es, FReactions In cthe cencral
nervous system {CNS), cavdiovascular system, and ap-
paratus that regulates body temperaturs were atud-
led under exparimental conditions using volunteers
(10 human subjects} who were exposed to E3Fs with
intensities of 30 and 1% k¥/m in che presence of
positive alr don conceatratfonz of 3-4x10% and
8-9%10% electrical charges per cublc meder, re-
spectively, The eXposure process was carried our
for 20 days for 2 hrfday. Thls research was per-
formed by spplying a physical load to an ergograph.
It waa Found that exposura to an ESF with an inten-
eity of 30 kV¥/m caused a slighr reduction in the
excitability of the CNS; however, an [ncrease was
observed in CNS excitablility over the course of the
entire exposute perled. Followlng the irradiacion
periad, an {ncresge was noted Iin areerial pregsure,
and ln systolic end minucg volume values, Both un—
der the dynamic¢ conditions involved in the experi-
mental procese and over the course of the exposure
period 1teelf, increases occurred in che hyperemia
of the peripheral vessels, in skin temperature, and
in heat release due to radiaticon. During comblnoed
exposure to an ESF with an intensity of 15 kV/m and
to alr fons in a conceatration of B=9x104-103 elec-
trical charges per cubic meter, a nuober of indices
were altered in a unidirecticonal manner In all of
the rest gublects examined, while cercain indices
exhibited individual t¢raits. In thls wveln, expo=
sure ta the above Cfactors ecaused fluctuatfons in
CNS excitabilicy among three of Eour test subjects,
Varlactlons were noted In the critical flicker fre-
quency (CFF) under the dynamlic conditilons asaoci-
ated with the experiments, over the course of che
true exposure period as a whole, and during the
after-effect period, A reliable increase in ar-
ferial pressure was observed 1n the cardiovascular
aystem Iin two of the test subjects, both under che
dynamic conditions awsoclaied with the experinencs
and over the courge of the irrvadletion period as a
whole, The pulse rate was elevated during all of
the rvecording perleds, The minute wvolume of Ehe
blood and the peripheral resistance walue were al-
tered in a4 similar wmamner. The wolume clreulation
rate was 1increased in all of the test subjects
under the dynamie condietons assoctated with cthe
experiments, The volume pulse level In the peri-
pheral veasels grew following the erue exposure
period and did not return to its original control
period level over the course of the afrer—effect
period,



Bivlogical Effects of Nonionizing Eleciromagnatic
Radiation 1X(1), Dacember 1954

The aeffect of an altetnating magnetlbe Fleld (AMF)
with a frequengy of § Nz and an intenslcy of 4.1
Afm on two experimental pathological models, acute
radiaction sicknegse and the hypokinetic syndrome,
was studled, Sexuvally mature wale mongrel white
rate and mice were used In these Cests. The AMF
exposure was carrled out in a shielded chamber,
making 1t possible to reduce gecmapnetlic field fn-
tensity 12-foid, using a Helwholtz coil and sginu—
soidal currenc, The precision of the AMF's lntew-—
sity and uniformlty in the expesure region was no
worge than 5%, Aecute radiation slckness was pro—
duced by Lrradiating the test animals using a RUM-—
17 medical x-ray uwndt at a dose level of 7.5 Gy.
The hypokinetic syndrome was Induced by placing the
animals iato organic glass cages Lhat restricted
their movements. During the experimants rconducted
with the acute radiation aickness model, animals
fron the tesr group undarwent a single 3-hr expo—
qure to an AMF both befare and immadiately after
the radlactlon exposure, Duting the experiments
that isvolved the uss of the hypokinetice syndrome
model, the test animals were subjected to a dally
3-hr AMF exposure, The cobservation of che animals
in both the test and contral grouwps waz concinued
Eor 30 daya, In experimentis dealing with acute ra-
diation sickness, a one-time pre~irradiacion AMF
exposure cauded a 15 +/~ 20% decrease in the per—
centage of animal deaths and a 13 +/- 15-day in—
craage in average life gpan, and produced varia-
tlens in the time-related distribution of animal
deaths. A one-time post-radiation magnecic £ield
exposure did not lead te any significant changes,
Based on measuremcnt of the indicators that char—
acterize 1ipld metabolism, the coagulation and
antlcoagulation systems, together with cercaln in-
dicators of nonspecific resistance, and blood pic—
ture, It was ascertained that the iategral index
describing che development of the hypeokinetic sym—
drome decreased to 130 +/- 0.3% in animals from the
test group as compared Lo those from the control
group, This 1index approached normal levels 1n
terms of different parameters. The dynamics of
development of che syndrome wece also altered, and
the adaptive manifescations of hypokinesia appeared
5 +/- 1 days earliec in the test group than in the
contrel group. Thus, the reswlts obtained using
two different patholegical conditldans that accur
within an organlsm suggest that a weak AMF exerta
a modifying influance on such processes,

EFFECT OF MICROWAVES AND PREPARATIONS DE-
RIVED FROM RHODOMELA LARIX ALGAE ON THE
ACLID RESISTANGE OF MOUSE ERYTHRUCYTES (MEETING AB-
STRACT), (Rus.) Belozerova, A. V. (Vladivostok
Medfcal Instfcute, USSR), In: All-Union Symposium
on the Blologlcal Effects of Electromagnetic Flelds,
Pushchino, USSR, p. 179-140; 1982,
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An attempt was made to assess the effect of prepara-
tions derived from Rhodomela larix algse, a blolog-
ic¢al storebhouge for bromine (up to 3.36%), on the
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acld registance of erythrocyetas in mice that havae
been exposed to a eupechigh-frequency (SHF) electro—
magnetic field. The combined effect of algae prep-
arationg and SHF fields on the acid resiseance of
erythrocytes was determined by meanz of acid eryth—
rograms. The classic procedure of I. 1. Giltel'zon
and I. A. Terakov was employed in obtaining these
erythrograms, with appropriate changes to permitc
automatlc recording of the hemolyels process. The
data obtalned demonstrate that the introduction of
the algae preparation Llnto mice pruduces oo change
In erythrocyte acid resistance of these animals,
The irrvadiation of test animals by microwaves leads
to a l.24-fold decrease ifn erythrocyte vesistance
as compared to unirradiated animals. The prelimi-
naty introduction of Rhodomelas larix preparation
before Lrradiation curtails chis decrease by 20%.
Thus, substances contained {in the algae enhance
(protect) erythrocyte resistance during microwave

irradiacion. The results can be ugsed when devel-
oplog measures for the preveation of wmicruwave
damage.

Chaprer VIII. PHYSICAL FIELDS OF BLOLOGIGAL OB-

JECTS.

1603 MAGNETIC FIELDS OF BIOLOGICAL OBJECTS
(MEETING ABSTRACT). (Rus.) FKholodov, Iu.
A, {(Institute of Higher Nervous Accivity and Neu=
rophysiology, Soviet Academy of Sciences, Moscow,
USSR). Inm: All-Undon Sywmposiun on the Biological
Effects of Electromagnetic Fields, Pushchino, USSR,
p. 141-142; 1982.

The recording of weak magnetic Fields (MF) generaced
by biological objects has been done since the early
1960s. At firet, such recovdings were performed
using eensors made up of mulciturn colls, chen later
using suparconducting quantum interference aensgors
and optical-pumping magnetometrers (OPM). Speclal
magnetically~shielded rooms are sometlmes used when
conducting blomagnetic research of this type; how-
ever, a gradienctomecric circulc made up of Lwo sea-
gore is most often employed, making It possible to
perform this research under conventional experi-
mental conditions. Most studles recorded human MFs,
althovgh individual reports touch upsa the MFsz in
fish, frogs, aad dogs. The most powerful MF gen—
erator in the buman body 1g the heart; cheretfore,
1t 13 the magnetocardliogram (MKG) that receives tha
moat study, even chough the study of wmagnetoen—
cephalograms {MEG) 1s viewed as the most promising,
since contactless magnetvgraphy permits the more
local determination of the brain's individual bile-
curreat sources. Research on human MFs has been
under way in the Soviet Academy of Sclences, In-
gticute of Higher Nervous Activity and Weurophyszi-
ology since 1976. This research is performed uslog
a gradientometric OFM clecult developed in the 3So-
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surface from the surrounding air, which is linked
both to electrical phencmena of an external origin
and those withim the body ftself. I has been es—
tablished that the statle charges produced by ex-
ternal facctors generace electrlc filelds In the air
around the human bedy. The high amplicudes of
these flelds reflect the dynamics of the respira-
ory movements and displacements Ln the body sur—
face arising from the pulse. Such displacements
result from the mechanical contraction and relaxa-—
Ficn of the heart muscle, and the resultant hydro—
dynamle surging of che blood through the arceries
and veins. These periodic high-amwplitude signals,
which have camplex confignrations and ecoineide with
the frequency of the heart's operating cycle, cor-
respond to the signals present on a Contact-rec=
orded seismocardiogrem. An analysis of the elec-—
kric silgnals assoclated with resplratery wovemeals
allows measuremene of the frequency, depth, and
chytha of respiration. Here, it 1s also possible
to indirectly estimate the woiume of alr contalned
fn the lungs. The recording of the electric flelds
above different veglons of che body surface thraugh
the use of field sensor displacement affords the
opporrunity of clearly differentiating between the
various cypes of respiratory movements, Wavellke
changes in resplratory wmovement amplitude were ob=
served durlng the examlnation of patients suffering
from afflictions of the bulbar regions of che brain,
bath before and after corrective surgery. The use
of frequency-relacted and spatial (that 1is, vector-—
type)} fleld signal selection methods made 1t pos=-
sible to lsolate that component of an aggregate ex—
tecnal electric fleld signal which originaces from
the bigelectrie processes occurring Ln the human
body.

ELECTHOMAGHETIC MATURE OF THE FRUOCESSES
INVOLVED IN THE ORIGLN AND EVOLUTION OF
LIVING ORGANISMS (MEETING ABSTRACT). {(Rus.} Pri-
ghehep, Le Go (Institute of Water Conservation,
Soviet Ministry of Apriculcure, Moscow, USSR); Kit=
laev, B. H. In: All-Uaion Symposium on the Bio-
logical Effects of Electromagnetlc Flelds, Pughchi=
no, USSR, p. M4&-145; 1962.
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A hypothesis i3 proposed concerning electromagnetic
mechanisms in the processes involved in the origin
and evolutlon of living organisme, and the regula-~
tion of their functiona. The electromagnetic mech-
anisms assocliated with the varlous rungs of che blo=-
logdcal evolutlonary hierarchical ladder are ex-
anlned and include: (1) che mechanism of the glec-
tromagnetic 'affinity' of the atoms and molecules
in organic compounds as a factor that Ls linked to
thelr selective Interactlon and egli-assembly with-~
in a densely clustered droplec that 1s sitnated in
a primordial broth; (2) the mechanism of the self-
developument and modification of organic formatlons
under the influence of a parent material'e evolving
gtructured electromagnetic fleld; (2) the wechanism
of che influence exerced on arganle protoplasts by
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the electromagnatic rhythms of the Sun and the
Earth, together with the mechanism of the constast
electromagnetic interaction occurring between an
prganle material and its environment, as factors
which contribute to the formatlon of densely clus—
tered droplets, as well as to the formation of the
relaxational problolegtecal processes that take
place therein; (4) the role of preblological elec-
tromagnetlie relaxacional processes as cooncerns the
transformation of densely clustered droplets into
primary life cells called protocells; (3) the elec-—
tromagnetie models of chlaroplasts and mltochondria
a8 protocells that exist iondependently duripg Lhe
early sctage of evolution, and which function in ae=-
cordance with a relaxation-related blueprinc; (6}
the role ¢of the structured hierarchical electromag-
netic flelds of protocells, cells, and multicellular
organisms as blueprints for the performance, integ—
action, and regulation of biological functlons, in=
cluding self-replication and self-development, and;
(7} the electromagnetlc nature of the regulacion of
vital processes Iin plant and animal communitiles as
a stage in the evolution of electromagnetic blue-
prints £or the development of living matter. The
generalized positions adopted under the theory of
the determinative role of electromagunetlic processes
in the origin of organiswme and the regulation of
vital processes therein are presented.

RECORDING HUMAN BIOELECTRIC FIELDS (MEET-—
ING ABSTRACT)., (Rue.) Kolesnikov, G. G.
(Kiev Scientific Research Institute of Renal and
Urinsry Tract Disorders, Ukrainlan Ministry of Pub-
lic Healch, USSK); Polubelov, A, A. 1In: All-Union
Symposium on the Biological Effectes of Electromag-
netic Flelds, Pushchine, USSK, p. 145; 1942,
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The measurenent of fluctuations Ln the wmagnitude
and gradients in the body's alectrostatic field by
mechanical movements of the beart nuscle hes wmade
it possible to view the heart as a modulator, which
simplifies the comstcuction of measurement equip-—
ment, Study of the electric field sround che human
body involves not only the identification of this
field's local sources, but alsc the investigation
¢f the human body's surface as a transaltter wich
distributed patrameters. The mulclple~electrode
measviements carrled out by the authers of the dis~
tributlon of the electric conductivity of cthe skin
demonstrated a significant level of anlsotrepy,
even in small skim sections. hHere, the marked de-
pandence of thie anizotropy upon the measurement
frequency was alsc detected. The eleceric conduc-
tivity distribucion is closely linked to che dig~
teibution of temperatures over these esame skian
areas, as measured uvsing filw—type ligquid-crystal
indicators. A study of electrowagnetic fleld
sources {e.g., those along the wall of the ureter
during its peristalsis) identcified a contribotlon
from fields of electrochemical origin, which are
generated as a result of the changes ocgurring in
the double electric layers (DEL) at the phase inter-
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tremely high Eifeld intensity and an axtremely low
intensity was noted In one of the body rteglons
studied, with the exception of the thoracic region,
over the course of 2-3 wk. The average daily QUEEF
intenglty fluctuated within limits rangiog from -5
te +],100 ¥/m, The subjects were divided into three
categories on the basis of the mawxinum average daily
fleld intenslty observed during a 2-wk weasurewent
period: those wich a low field Latensity ranging
from 50 to 150 ¥/m, these with an average fleld in-
tensicy ranging from 150 to 600 ¥/w, and those with
a high fisld intensity above 600 V/w. During in-
vestigatlons that lasted several days, a study of
{JCBEF dynamics among all of the test subjects re-
vealed fluctuatlons in the magnitude of the average
dally intensity for a field wich a nhigh amplitude
and ranglag from 3 to 9 days, These fluctuations
gccurred io phase with the majoricy of the body
teglons studled, but exhibited a phase advance or
phase lag of 1=3 days in one or two of Lhase ve-
glons. Over 3 period of 9 to 22 by, QCBLEF 1lnten—
slty Ln the tegions of the body examined was seen
to fluctuate, with 1-3 peaks being presenct. TIn
most cases (73%), the first peak coinclded with the
11ch, L2th, ot 13th hr, and the first, second, and
third categories of arcund—the-clock buman QUBEF
dynamlcs were thus 1dencified by this peak's ap-
peatance time. The average magaltude of tha First
peak for the aforemencioned categories of ([leld
dynamics exceeded the average dally field inteansity
by l.3- to 2.6-fold, while the intensity rise-and-
fall time assoclated with this intensity peak fluc-
tuated within limits that ranged Efrom 2 to & hr as
a function of the type of fleld dynamics present
and che region of the body examinad. For the most
part (in 66% of the cases studied), a sccoad peak
was observed some 3-1} hr after che first pesk, de-
pending upon the type of field dynamics present and
the region of the body examined. The type of
around=the-~clock QCBEF dynamics occurring in a spe-
ciflc reglon of the body changed, as & rule, in |
to 2 days. Here, the majority of the boadily regions
were characterlzed on any day by idempical dynamie
categotles, with the exception of one or Lwo re-—
gions., The fluctuatlions detected in the intensity
of QCBEFs with muletiple—hour or multiple-day peri-
ods should be viewed as panifestations of the bip-
logical rhythma Lnherent 4in the human organico.

L61L ELECTROSTATIC FIELDS IN THE SIGNALING AND

ORIENTATLON SYSTEMS OF INSECTS (MEETENG
ABSTRACT}. (Rus.) Es'kov, E. K. (Ryazan State
Teachers' Institute, USSR)., In: All-Union Sympo-
sium on the Bivloglcal Effects of Electrcmagnetic
Fields, Pushchino, USSkK, p. L48-149; 1982,

The body shells of lnsects are electrically charged
by the friction assoclaged wirh different surfaces.
The magnitude of the body charge present in actlive
honeybee worker specimens reaches 50-80 pC. In pas-
sive bees, this magnitude valuwe s found at the k-3
pC level. Position shifts by electrically charged
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ingects andfor the £luctuations occurring in the
various sections of thelr bodles generate wvariable
electric flelds. For example, a beg which signals
that it has found a food scurce or that 1t is ap—
proaching the hive ways Lts abdomen in the lateral
plane. The frequency of the vibration generated in
this instance comes to 15 Hz. An electric field
with a frequency of this type 1s easily recorded by
an electrical probe positioned a distance of 0.5-1
cm from the signaller. These electric fields are
sensed by mechanical receptor wrganss, The role of
these organs may be Lo act as antennae or pliiform
senslllae, In order to excite a receptor, it is
necessary that Lts movable component be pulled for-
ward or pushed back by the field of a statically
charged lnsect. The relatlonships dnvelved in chis
principle are also employed 1in the intrahive com-
munications systems of honeybees, Putting this
principle to use, bees pinpoint & signaller from
among a large numbev of Ffamily members and follow
its progress over & certaln discance. This dis
eggentlal to decode the signaller’s reports con=
cerning the distance to its designated flight rar-
gets Utllizing cnis same principle, insects can
uge static fields when visual orientstion 1s not
possible due to a low level of illumination.

1612 INVESTICATION ON THE MAGHETIC FIELDS OF

BIOLOGICAL ODBJECTS IR A SHLELDED AREA
(MEETING ABSTRACT). (Rua.) Kezlov, 4. L. (4ll-
Unign Seiencific Hesearch Inst. of Current Sources,
Moscow, USSR); Avdeev, B. ¥, 1In: &ll-Union Syopo-
sium on the Biclogical Effects of Elactromagnetic
Fields, Pushchine, USSR, p» 149; 1982,

The use of gquantum magnetle [ield gradiomerers
(QHF3) based on radiooptical double resonance for
investigating the magnetlc fields of bioleglcal ob-
jeeta, inecluding humans, has been the subject of
oumersus reports. The best performance character-
istice for of an inscrument of this type are ob-
served in nonmagnetic test areas, Howewer, for
medical and blolegical reseacch, ic Ls necessary to
perform measurements in insulating chambers to sta=
bilize survivsl parameters. This poses the problem
of studying and optinizing the performance of mag-
netic fleld gradiometers within magoetic shields.
The results obtained from an iwvestigation inoto
magnetic fields and the performance of (MFG in the
shielding chamber of a kiotron apparatus are pre-
sented., bBiotron 1% fhe cooventlional cerm applied
to a speclal installatlion that makes it pessible
to reproduce, separately vr in differeat cowbina-
tionsg, all of the components of an atmospheric me-
dium. During research on the magnetle fields of
humans or other biological objects {(for example,
when recording magnetocardiograms in the c¢hambers
of a Biotron) that part ¢f the chamber space which
has a ninimun constant fleld gradient 1s identified
beforehand. To successfully perform such measure-
ments, it Lls alse necessary Lo make allowaace for
the magnetie field of an industrial frequeney cur-
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teun of an organism's racordable external electrice
flelds. The amplitude of these ultralow-frequency
oscillations diminishes with frequency; however,
this amplitude exceeds the potential differences
recordable on the body surface using conktact meth-
ods, reaching wagnitudes of 100-300 nV at distances
of up to 5 cm. It is also ascertained that the ca-—
pabllity exlsts of evaluating the potor performance
of the stomach vsing the dynamics of oscillacions
that ocecur within a range of U.05 +/— 0.02 iz by
positioning field sensors over a particular polnt
on the body aurface. 4 fleld's quasistatic poten-
tial at distances of up to 5 cn reaches a magultude
of more than 1,000 mV¥. In this instance, the sym-
metry of the equipotential surfaces relative to the
bady'e center line 1s a significanc feature. A
ptatietical analysie of the data confirms that any
deviations in the asymmetry factor that fall within
linits of +/- 8 relative to che mean datum level can
sarve as standard eriteria for to the individual
differences in Lthe level of a fleld on the order of
+f= 25%, It 1s known that the pathological coadi-
tiona In an organism not only distort Lhe geomekry
of the equlpotential surfaces, but alsco lead Co
parsistent asymmetry In an external field. 1In ad-
dition, the author demonstrates that a state of
tension alters the magnitude of cthe asymmetry in-
dicator as well. DOynamic physical loads produce an
average variation of 0.2 in the asymmetry factor.
Hare, a reactlon 13 developed in an organism during
the first few minutes following exposure. The
author links this reaction to the changes occurring
both in nervoua procesees and in the exchange of
chemicala. In a oumber of cases, che asymmectry
factor has & higher level than ite original value
for moce than 10-20 min after the physical loads
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have been removed. This may Euggest the presence
of atress in the prin¢ipal regulatoty systems. Com—
parative analysls suggests that an electric fleld's
asyometry factor can serve ags an integral indicator
of the functional condition of a human subject.,

1616 FHENUMENON OF LIGHT SCATTERING MEAR Hu-

MANS  AND OTHER BIOLOGICAL OBJEGTS (MEET-
ING ABSTRACT). (Rus.) Zolatov, A. V. (Kalinin
Branch, All-Union Scientific Research Institucte of
the Geophysical Investigation of Exploratory Geo—
logical Wells, USSR}, 1In: All-Unlon Sympoeium on
cthe Biological Effects of Electromagnecdc Flelds,
Pushchino, USSR, p. 152-153; 1582.

Under certain conditions, a lew-level glow 1s ob=
served vlaually against black background in the asir
around the human body and other biological objects
duting thefir illuminatfsn by natural or artifiefal
light. The intensity of this glow 1s more than 10—
to 100-fold weakar tham daylight. In the present
etudy, the author successfully recorded the glow
around a blological object om fllm using conven-—
tional photographic technlques. The low-level glow
was photographed in the visible range of the optic-—
al epectrum against a black background using a high
degree of overexposure (by 10~100 times or more),
and its Llntensity was subsequently nmeasurad by a
photonetric evalvation of the fllm's denairy ac
different points around the object being fnvesti-
gated. The low—level glow 1z obgerved around hu-—
mang, animals, plants, and other biological objects.
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