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Blological Effecta of Nonionmiaing Flectromagmetic Radiattion
is a publication researched and prepared by the Franklin

Research Center, Science Information Services Organization,
under contract to the National Telecommunications and Infor-
mation Administration (NTIA); tunding provided by the U.S.
Navy under interagency agreement with NTIA,

o v

This digest serves as a vehicle through which current
documentation of research highlights oa the biological
effects and health implications of nonionizing electro=
magnetic radiation (microwave and other radio frequency
radiation) are compiled, condensed, and disseminated on

! Effecta of Nomfoniatng

e ——

a regular basis. BRiologiea.
Fleotromagnetic Radiation is intended to be a highly
useful current awareness tool for scientists 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.

’
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Biologtieal Effects of Nomiontstng Flectromagmetie Rafiatton

is published quarterly. The issues of Volume 111, and future
volumes, will include materials received during the preceding
three months., Each issue will include news items and
announcements, a listing of meetings and conferences,
abstracts of current literature, and a directory of current
research. Materials for which full text is not available
will be included as summary abstracts.




ABBREVIATIONS AND ACRONYMS

A, amp - ampere(s)

- angstrom(s)
BRH - Bureau of Radiological Health
C - centigrade
cm - centimeter(s)
cps - cycles per second
dB - decibel(s)
EPA - Environmental Protection Agency
FDA - Food and Drug Administration
g - gram(s)
G - Gauss
GHz - gigahertz
HEW - Health, Education, and Welfare
hr = hour
Hz - hertz
IEEE - Institute of Electronic and
Electrical Engineers
IMP|l - International Microwave Power
Institute
IU - international unit(s)
J - joulel(s)
k - kilo--
1 - liter(s)
m - meter(s)
m=-milli--
M - mega--
mho - unit of measurement of
conductivity
min - minute(s)
mo - month(s)
n - nano--

vil

NBS - National Bureau of Standard
NIH - National Institutes of Health
NSF - National Science Foundation
NIOSH - National Institute for
Occupational Safety and
Health
NTIA - National Telecommunications
and Information Administration
NTIS - National Technical Information
Service
Oe - oersted(s)
OSHA - Occupational Safety and Health
Administration
OTP - Office of Telecommunications
Policy
PHS - Public Health Service
rad - radiation absorbed dose
R = roentgen(s)
rpm = revolutions per minute
sec - second(s)
USAFSAM - U.S. Air Force School of
Aerospace Medicine
USDA - U.S. Department of Agriculture
UV - ultraviolet
V - volt(s)
VA -Veterans Administration
W -watt(s)
Wb - Weber(s)
WHO - World Health Organization
wk - week(s)
wt = weight
yr - year(s)

W = micro--
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SENATE COMMITTEE REPORT CALLS FOR MORE RADIATION RESEARCH

The Senate Committee on Commerce, Science and Trans-
port, in a report on radiation health and safety
issued In December, 1978, is calling for "experi-
mental and epidemiological studies to determine the
biological and/or behavioral effects of long-term
exposure to low-levels of all forms of radiation."
But it is particularly concerned by the uncertainty
surrounding the effects of long-term exposure to
nonlonizing electromagnetic radiation, such as
microwaves. ''Research on the health effects of non-
ionizing radiation has been given an unacceptably low
priority throughout the Federal establishment. Only
about $9 million are spent each year for research on
the biological effects of nonionizing radiation.'
f The committee endorses the research priorities of

the National Telecommunications and Information
Administration. These are (1) experimental research
on the effect of long-term, low-level exposures; (2)
studies of persons exposed at work and in the home;
(3) investment in basic research; and (4) improved
measurement techniques and methods for extrapolating
from animal experiments. The committee also wants
OSHA to give greater priority to the control of
radiation hazards--particularly from nonionizing
radiation. For example, it wants OSHA to reexamine
its current voluntary standard on nonionizing radia-
tion (which, surveys show, is widely disregarded)
and make a mandatory standard. Standards for non-
ionizing radiation in the environment outside the
workplace should be considered and the Office of
Technology Assessment should investigate the impact
of such standards.

New Seientist 181(1138): 156; 1979.

BRH COMPILES MICROWAVE-OVEN-LABELING EXEMPTION GUIDELINES

A document entitled '"Guidellines for Exemption from
the Microwave Oven Labeling Requirements of 21 CFR
1030,10(c) (6) (1) has been compiled and 1s available
from the BRH, The guidelines were developed to aid
in the preparation and evaluation of petitions for
exemption from the labeling requirements of the
microwave oven performance standard. The standard
requires that a label be attached to microwave ovens
to remind users of certain safety precautions. The
warning must read as follows: ''Precautions for use
to avoid possible exposure to excessive microwave
energy: Do not attempt to operate this oven with:
(a) object caught in door, (b) door that does not
close properly, (c) damaged door, hinge, latch, or
sealing surface,'" The standard also permits the
Bureau to approve a request for exemption from
displaying this warning if it finds the oven will
not exceed the allowable emission 1imits when
operated under the conditions listed on the label.
The Bureau developed the guidelines after reviews
of exemption requests submitted by several manufac-
turers indicated that more definitive guidance on
specific tests and criteria was needed for use in
preparing and evaluating such submissions. In
addition to providing a uniform methodology whereby
both manufacturers and the Bureau can determine

NEWS ITEMS

whether a speclfic oven model qualifies for exemp-
tion from the labeling requirements, the document
also contains a summary of the rationale used for
developing each of the tests and criteria,

BRH Pulletin 13(1): 5; 1979,

MICROWAVE BIOEFFECTS AND RADIATION SAFETY
ONE-DAY SHORT COURSE

IMP1, in cooperation with the Radiation Protection
Services of the British Columbia Ministry of Health,
is sponsoring a l-day short course dealing with
microwave bioeffects and radiation safety to be
held June 15, 1979 at the Four Seasons Hotel in
Vancouver, British Columbia, Canada. The program
will include the basic principles and concepts of
radio waves and microwaves, microwave biophysics,
biologic and pathophysinlogic effects of microwave
radiation, protection standards, contro! of exposure
in Canada, low frequency power line studies, and
measurement of potentially hazardous fields. A
panel discussion moderated by Dr. M. Wayne Greene,
head of the Radiation Protection Services of the
British Columbia Ministry of Health will conclude
the session.

IMP1 News Release

RADAR BIOEFFECTS TO BE STUDIED

Biologic effects caused by typical radars will be
studied by researchers at the University of Washing-
ton, Seattle, WA, under contract to Wright-Patterson
Air Force Base, OH to determine if low-power radar
signals, on the order of 1 mW/cm? at 450 MHz, have
adverse effects on humens. Absorption at 450 MHz
will be determined thermographically using an infra-
red scan on a gelatin-filled human mock-up. Compara-
ble absorption will then be induced in rats at 2,450
MHz, with concurrent postirradiation analysis of the
test animals., After the proper power level is de-
termined, 20 rats will be irradiated for 3 mo (with
20 control animals) in a pilot test sometime next
year to ''shake down'' the system. If all goes well,
100 rats will then be irradiated for 3 mo using 100
waveguides, with 100 inactive waveguides for the con-
trol animals. 'Since most radars use rotating pulsed
beams, we'll irradiate the rats using groups of
pulses,' says Dr. A. William Guy, project engineer.

A microprocessor will be used to control signal
transmission with a representative irradiation
pattern being 10 pulse groups per sec using 10-

usec pulse widths and a duty cycle of 0.005. Charac-
teristics of the incident radiation will be varied

to simulate a number of radars. The rats will be
exposed to circularly polarized signals using 20-cm
diameter wavequides, and Guy expects 60-70% of
incident energy to be absorbed by the rats. The

3-yr study was initiated in October, 1977 with
$887,000 allocated for the first 18 mo, and $1.2
million forthcoming for the second 18 mo., '"There's
never been a microwave study conducted in the US for
this long and at these power levels,' states Guy.
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“Long-term studies haven't been conducted in the
past because funding just hasn’t been available,”
ne explains VResearchers typically only have
enough funding to lrradiate animals for a few days
According to Guy, about $63 million was spent Yor
biceffects research during the last § yr, with
average contracts in the $50,000-$100,000 range
The study was tunded partially because of the grow
Ing concern over the etfects of low-power electro
nagqretic radiation, and because of nonthermal effects
reported in Soviet research.

Wopowaves 17(12): 16 1978

SWEDISH HESEARCHERS CITE HARMEUL MICHOWAVE BIOEFFECTS

Microwave radiation can affect respiration, the heart,
and the cerebral cortex, according to an article in
PO Mimingen, the journal of Sweden's National
Detense Research Institute. Animal studies revealed
that microwave energy can also trigger changes in
hormone activity and influence the hematopoletic
system Test animals, chiefly mice, were placed

at varlous distances from a 2 45-GHz generatur to
achieve radiation intensities of 100, 10, and |

W omd Experiments on mice revealed that a radias
tion Intensity of 100 mW/cm” can be fatal when main
talned tor b min, while tests on ftrogs revealed that
pulsed enargy ar 0.6 MWiem® Ts sufficient to affect
hear theats and 1o increase blood pressure.  Dther
deleterious effects observed include a reduction

in the number of cells that react to noise and pain,
and changes in pupll reagtion Sweden currently has
a radiation celling of 1 mW/cm?, which is one-tenth
the U.S.  standard

vee H{2): 19; 1979,

MEALTH EFFECTS FROM HADIO FREQUENCY
HADIATION TO BE STUDIED

The American Health Foundatlon, under contract with
the BRH, has initiated a study of the possible adverse
health effects associated with exposure to low- level
radic frequency radiation from microwave and shortwave
diathermy equipment The contract calls for a group
of male physical therapists and their offspring to bte
studled through the use of a malled questionnalre,
with several followups planned for ponrespondents

The feasibitity of conducting such a survey was
determined by a pretest, and the full-scale survey
was initiated in October 1978 with the mailing of
questionnaires to male members of the American Phys
feal Therapy Association The objective of the study
is to determine whether physical therapists or their
offapring suffer adverse health effects related to
occupational use of diathermy equipment For the
therapists, the study will consider such Health
effects as cataracts, high blood pressure, sterility,
and persistent fatigue, dizziness, insomnia, o
headaches Far the oftspring, fetal and infant
mortality, Yow birth weight, and congenital mal

format lons will be evaluated Therapists are Being
asked to supply information about medical and work
histories for themselves and their wives I tems

T
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regarding smoking, as well as exposure 1O lonizing
and nontonlzing radiation and to chemicals, are
included in the guestionnaire Analysis of the
data will attempt to refate health and repy oduct i ve
outcomes to the use of diathermy equipment so the
possible associations can be {dent itied Al hough
sources generating radio frequency energy have
Increased greatly in the past 30 yr, there have
been relatively few studies of the possible binloalc
effects in human populations The present study will
provide a basis tor the development of quldance con
cerning occupational and general population exposures
REN fulletinm 1302} 31-&, 199

SHORT WAVE DIATHEAMY RELIEVES HERPES ZOSTER SYMPTOMS

British physician, Dr. F. R L. Manning, citing the
therapeut ic benefits of short -wave dlathermy 1o the
spinal cord in the treatment of nearly LOD herpes
roster cases, refutes claims that the effects are
merely psychosomat i According to Manning, "a large
body of local practitioners and their patients will
bear witness to the fact of the rapid relief of
symptoms, particularly of postherpetic neuralygia,
that this simple treatment can afford. "

By Med o HI6158): 2764, 1979

BRHDEVELOPS TEST FACILITY 1O SUPPORT
MICROWAVE (MATHERMY STANDARD

A facility for measuring the electrical properties

af the phantoms of simulated fat and muose le tissue
that are used In evaluating microwave diathermy
applicators has been developed and put Into operation
by the flectromagnetics Branch of the BRH's Division
of Electronic Products Such measurements are needed
to determine whether the dielectric properties of the
phantoms--such as conductivity and permity Ivity -are
within the VYimits set by the proposed performance
stavdard for microwave diathermy equipment, and also
to support Bureau studies of other agencies’ o Pinical
programs in mlorowave- Induced hyperthermia treatment s
of cancer Three methods for making rout ine dieled
tric measurements on Liguid and semisolid mater als
at microwave frequenc ies plr-rnl'l\ are being wvsed in
the facitity (1) an impedance probe method, (21 a
short-line methad, and (3) a two- impedance method
Installation of a Bureau developed semi-automated
network analyzer with avtomatic calibration and
correction features has made it possible Lo obtain
accurate results with al) three technigues The
impedance probe method, which was developed by the
Georgia tnstitute of Technology and moditied by the
Bureau, shows promise for highly accurate and e
peatable measurements on Higuids and semisol)

The technigque Involves the use of a tiny monopale
antenna Inserted into the sample material The
Tnput Impedance of the probe depends on the proped
ties of the sample, and these properties can be
derived from a network analyzer measurement of the
probe's input impedande The short-line method s
the most widely used technique for diele

measurements and can be used with solids
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and semisolids,  The network analyzer enables o

very accurate determination of the properties of

a sample in a shorted line, The two- impedance
method was developed by the Bureau and is similar

to the shorted-line method, except measurements are
made on both a shorted line and a terminated )ine.
Use of the network analyzer makes this technique
feasible and accurate, Further work in progress on
the network analyzer system, when combined with pre
cision sample holders and probes which also are under
development, is expected to improve the Bureau's
dielectric measurement facility to a state-of-the-art
system for microwave measurements. It s anticipated
that this facility will be used to provide assistance
to other university and government laboratories as
well as to Bureau programs

BEN Bullerdn Y3(0): 1-2; 1979

BAN EVALUATES DIATHERMY APPLICATORS

Technigues for evaluating the relative effectiveness
and safety of microwave diathermy applicators have
been Jeveloped by the BRH. The effectiveness of an
applicator Is determined by measuring the heating
patterns induced in phantoms in order to obtain the
rate of energy deposition or specific absorption
rate (SAR) . The safety is determined by measuring
the microwave leakage at & om from the boundary of
the phantom/applicator combination., According to
the proposed standard, a leakage of not more than
10 mW/cm® at an SAR of 2318 W/kg Is required for
safety.  The Bureau already has evaluated several
2LA50- and A5-MH: hyperthermia applicators for
such clinical users as the Radiation Oncology
Therapy Group and s continulng to perform similar
evaluations for others.

KRN

Tetin 13(YY: 2 1979,

STUDY SHOWS NO EFFECT ON MORTALITY
FOLLOWING OCCUPATIONAL EXPOSURE TO RADAR

An epldemiologic study of a large group of U .S, naval
enlisted men occupat lonally exposed to radar over 20
vroago has shown that the men's exposure to miorowave
radiation had no adverse effects on long-term martali-
ty patterns or on hospitalized (11ness around the time
of exposure.  The study, which was supported by a BRN
contract, was conducted by the Medical Fallow-up
Agency of the Natlonal Research Councll, National
Academy of Sciences, under the direction of D, Dennis
Robinette and Mr, Seymour Jablon,  The study popula-
tion Included approximately 40 000 men who served in
the Navy during the RKorean War period of 1980 o 1984
0Of these men, approximately 20,000 were electroniy
equipment repalr personnel who had maximum potent lal
for exposure, and 20,000 were equlpment aperators wha
had minimal potential for exposure.  The exposures

NEWS ITEMS

were assessed in terms of occupat ional duties, length
of time in occupation, and power of egquipment at the
time of exposure The health indexes studied ionc!luded
martality by cause of death, hospitalization during
service, later hospitalization In Veterans Administra
tion facilities, and disability compensation Data on
these health indexes were obtained laragely through the
use of automated record systems Because the types of
information obtained were limited by the availability
of data on computer tapes, other aspects of health and
exposure relevant to possible microwave effects could
not be Investigated, For example, it was not possible
to determine hospital care outside the Navy and Vet
erans Administration system, the frequency and nature
of less serlous medical conditions during and after
service, reproductive performance, health of off
spring, or employment history after discharge trom
service., An extension of the study to investioate
these other guestions is possible, however, since a
subsample of living men with Bigh and low exposure
patterns during service can be identified for indi
vidual followup.

By llerem 1Y) 1: 19

SOLAR POWER SATELLITE BIOEFFECTS MIGHLIGHTED

Commenting on the environmental impact of the proposed
Solar Power Satellite 15PS) transmission system, Dr.
Peter £, Glaser, Vice President of tngineering Sci
ences, Arthur D Little, Inc., states that the SPS
microwave transmission system must be designed so
that the range of frequencies and microwave power
tlux densities will meet tuture international stand
ards. At present, various standards for microwave
exposure have been established, ranging from 10 W eme
for the U.S. 1o 0.01 sW/cm’ for the Soviet Union
Whereas the .S, standard is based on microwave heat-
g of body tissue, the Soviet Unfon's standard is
based on possible effects on the central nerwous
system, even at low exposure Yevels., Glaser polints
out that the SPS will incorporate several fail-safe
features to assure control of microwave beam pointing
and instantanecus shutoft of power to the microwave
generators,  Fallure of the microwave beam-point ing
svstem would not result in exceeding the bastern
Furopean quide!lines for microwave exposure.  Predic-
tions, analyses, and measurements of the SPS's

spec i fle microwave- indwed biologle effects will

be an essential component of the development program,
Glaser adds that In addition to direct bioloaic
eftfects, interference with electronic equipment
medical instrumentation, and electric devices must
be avoided Any sensitivity of such equipment to
the low level of microwave exposure will have to be
determined; If required, industrywide standards will
have to be established. Possible etfects, it amy,
on birds flving through the microwave beam also will
have to be established, notes Glaser. FPreliminary
evidence Indicates that birds can be affected at
levels of microwave exposure greater than 20 mW o’
of radiation in the Y-band. The evidence sugaests
that birds avald such exposure.  Glaser cong ludes
that the effects of microwave exposure on alroratt
flying theouah the heam must also be considered

He notes, however , "'the shielding of the metal

— e
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fuselage and the very short Lime af tlight through TTEMS FHOM THE COMME HUCE BUSINESS DAILY
the baam are un!likely to result In signifticant human

exposure

tatromaut S8 27(Pary Y): 287-317, 1978
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EXPLOMATORY EVALUATION OF VIDEOD DISFLAY
TEHMINAL OFERATON STHESS STHAIN

The contracting offlcer, National Institute ton
Gevupat lonal Satety and Mealth, S600 Flshers Lane,
Rowwn 8- 29, Rockwlille, MDD (s soliciting proposals

{ " ud Jé o 1, 19M)
US EMBASSY EMPLOYEES IN MOSCOW NOT AFFECTED BY MICHOWAVES for the avove study. (January

STUDY OF EEFECT OF ELECTIICAL STIMULATION OF
A medical study released by the State Department YHE CEREBELLUM
reported no evidence of health problems (aused by

nicrowave radiation beamed at the U S, tmbassy In
The Natlonal Instlitute of Neurologival and Commund

cative Disorders and Stroke, NiH, Bethesda, MD has
contracted with the nlversity of Mlnnesota o the

Moscow,  However, the report caut lons that more
Investigation s required to determine long range
effects. The report Is based on a 2-vr study con
Jueted by Baltimore's Johns Hophins Unlversity
School of Hyglene and Public Health, which reviewed
the records of nearly & 500 State Department
emplovees and their dependents who 1lved In Mosiow
between 1953 and 1976, The records were compared

above s tudy (JJanvary 2§, 19 )

CONTINUELD HESEARUCH ON THE EFRECT OF A
FREGUENCY ANL MICHOWAVE ENEHRGY ON THE NERVOUS

with those of othar diplomatic famlilies who served SYSTEM

elsewhere in Eastern Europe and who were not sub

jected o hnown microwave bombardiment The study, The Office of Nava) Research, 300 N, Quincy St
which was bequn in the summer of 198, concentrated Arbington, VA 22200 has contracted with the Univer
an over 1,800 emplovees at the Moscow embassy dur Ing sity of Pennaylvania, WH1 Walout Sto, Philadelphia,
the period and 31,000 of their dependents, A (om PA 19104 Ffor the above study, (Februacy 24, 19}

parison group of over 2 500 employees at nlne

tastern European posts and 5, 000 of thele family
members were also identified. No differences were . ASTUDY ENTIVLED THE EFFECTS OF MICROWAVE
abserved between the two groups with respect to HADIATION ON CEREBRRAL METABOL ISM

cancer morbldity., A relatively high proportion
of cancer deaths In both female employee groups
was discovered, but no satisfactory explanation
was found.  The report also notes that the pop

ulation studied was relatively young and that It
was still too early to be able to detect long

The Eovitonmental Protection Agency, Contracts Manage
went Diviston (MDA, Office of Administration,
Research Tolangle Park, N wil) negotiate with Duke
Undversity Medica) Center, Durham, NC for the above

term mortallity effects except for those who had Studly (February 28, 1979)

served in the earlliest period of the study. Another

problem cited in the repart Is that the hlghest

E exposure at the embassy--up to 18 LW/ m - “was for PFHRE AND POST NATAL EXPOSURE OF SOUITHHE L

the relatively short period of June 1975 to February MONKE VS TO 2480 M € MR

197, The report recommends that the group with the

highest exposure be contacted again Tn another 3 v The Eonvironmental Protection Agency, MPice ot

for a medical update, and that o survelllance system Administration, Research Trianale Fark, NU has

be developed to track deaths in the entire population caontracted with Stantord Researeh Ionstitute

that was studied. Internat fonal, 88 Ravenswsrd Ave. , Menlo Park,
Wiomowves 1801): 27, 1909 CA 5024 for the above stundy (Mareh 9, 19




MEETINGS AND CONFERENCES

AMEHRICAN INDUSTRIAL HYGIENE CONFERENCE

te: May 27-June 1, 1979

F Chicago, IL: Palmer House

wor:  American Industrial Hygiene Assog (AIHA) ;
h'lﬂﬂ Conference of Governmental Industrial Hygien
ists (ACGIN)

Nequeata “or mformation: W, E. McCormick, American
Industrial Mygiene Association, 475 Wolf Ledges Park-
way, Akron, OH &kiN

Selected BMibliography of Papere to be Presented
RF AND MICROWAVE STANDARDS IN CANADA,

M. Rappacholi, M. Stukley

NIOSH CRITERIA DOCUMENT AND RECOMMENDED
OCCUPATIONAL EXPOSURE STANDARDS FOR RF AND
MICROWAVE RADIATION: A STATUS REPORT

R, F. Boggs, 2. Glazer, T. K. Tielman

BIOLOGICAL EFFECTS OF MICROWAVE
S Cleary

1979 CLEVELAND ELECTRICAL ELECTRONICS CONFERENCE
AND EXPOSITION (CECON T9)

Marte: June §-7, 1979

Plase: Cleveland, OM Cleveland Convention Center
Jpomacre:  Institute of Electrical & Electronics
Engineers (IEEE)--Region 2, Cleveland Section
Requeata for Imformation: M, Lapine, 2728 Euclid
Ave., Cleveland, OM LL115

Jomtent: Topics will include biomedical--medicine,
biology, and biologic effects; standards--national,
international, performance, regulatory

MICROWAVE POWE R SYMPOSIUM 1979

DNate: June 11-15, 1979

Flase: Monte Carlo, Monaco

Momacr:  International Microwave Power Institute
Fequeata for Imformution: Int'l Microwave Power
Institute, Box 634, SUB 11, Univ. Alberta, Edmonton,
Alberta, Canada T6G 2E0

Comtent: Topics will include fundamental properties,
microwave power generation, transmission and rectiti-
cation, industrial microwave systems, microwave
instrumentation and measurement, microwave proper -
ties of materials, industrial applications, food
industry applications, medical and biological ap-

plications, biological effects of microwaves,
domestic and catering microwave ovens, microwave
field distribution and measurement, enerqy balance
of microwave processes, equipment safety, RF inter-
ference and frequency allocations, economics and
marketing of microwave ovens.

poted Bibliography of Papere to e Preasents
ELECTROMAGNE TIC WAVES AND LIVING SYSTEMS A, J
Berteaud (C.N.R S . Thials, France)

MEDICAL ASPECTS OF INTERACTION BETWEEN MICRO
WAVES AND LIVING SYSTEMS. B. Servantie (Lentre
de Recherches du Service de Sante des Armees,
fFrance)

MICROWAVE APPLICATIONS IN DIAGNOS IS AND ThERAPY
M. Gautherie (Institut National de la Sante et
de la Recherche Medicale, Strasbouryg, France!)

MEASUREMENTS AND INSTRUMENTATION IN INVESTIGATION
OF THE BIOLOGICAL EFFECTS OF ELECTROMAGNETIC
WAVES. A, Priou, A, Deficis (Departement £tudes
et Recherches en Micro-ondes, C.E.R.T., France)

MICROWAVE RADIATION PROTECTION STANDARDS, ™ A
Stuchly (Nonionizing Radiation Section, Radiation
Protection Bureau, Environmental Health Centre,
Canada)

MEASUREMENTS OF COMPLEN DIELECTRIC CONSTANT OF
HUMAN SERA AND ERYTHROCYTES. B. Bianco, :
(Consiglio Nazionale delle Ricerche, ltaly)

MICROWAVE DOSIMETRY MEASURING DEVICE L
Drieciolowski, «f 2l (Polish Acad. Science,
Poland)

TOTAL RADIATION EXPOSURE USING LIQUID CRYSTALS
AND THERMOLUMINESCENCE. G. E. Fanslow (U.S.A))

EFFECTS OF CHRONIC LOW LEVEL MICROWAVE RADIATION
ON SLEEP PATTERNS IN THE RAT. M-J. Klein, o7
(Centre de Recherches de Medecine Aeronautique,
France!

EFFECTS OF MICROWAVES ON THE SENSITIVITY QOF ™Mi(CE
TO A CURAREL-LIKE DRUG. J-C. Dumas, «¢f
(ONERA (.E.R.T., France)

CHANGES IN THE LEVEL OF ATP, ADP, AND AMP IN
DEVELOPING RAT BRAIN FOLLOWING REFPEATED wHOLE
BODY 2,450 MHz MICROWAVE IRRADIATION., A, Jama
kosmanovic, L. M, Shore (Inst.
Biochemistry, Yugoslavia)

Physiology and

THE EFFECT OF 2 450 MH: RADIATION ON TWO SOIL
BORNE PATHOGENIC FUNGI \Rotrytre ctnewna,
Meearint). M, Diprose, ¢f 2. (Univ. Shettield,
Shetfield, England)

NECESSARY CONDITIONS FOR OBSERVATION OF RIOLOGIC
EFFECTS OF MICROWAVE RADIATION. S. L. Arber
(Scientific Res. Inst, of Health Resorts and
Physiotherapy, USSR)

EEG ACTIVITY UNDER THE CONDITION OF SINGLE
ACUTE WHOLE-BODY MICROWAVE 2 450 MMz IRRADIA
TION IN DEVELOPING RATS, ™M, Drecun, L, M,
Shore (Inst. Physiology and Biochemistry,
Yugoslavia)
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EFFECT OF 10-GHz PULSED ELECTROMAGNETIC RADIA- AN INTERNATIONAL PROGRAM ON NONIONIZING RADIA-

TION AT SAR | W/kg ON Facherichia coli. 5. K. TION PROTECTION. M. J. Suess (World Health

Dutta, C. Chambers (Howard Univ., Washington, Organization, Denmark)

D

E TOWARDS PRUDENT DEFINITION OF NONIONIZING

STUDIES CONCERNING THE EFFECTS OF NON-THERMAL RADIATION HAZARD. H. Aamlid, M. Brady (Nor-

PROTRACTED PRENATAL 915-MHz MICROWAVE RADIATION wegian Nonionizing Radiation Committee, Nor-

ON PRENATAL AND POSTNATAL DEVELOPMENT IN THE way)

RAT. R, P, Jensch, @t 2!, (Thomas Jefferson

Univ., Philadelphia, PA) NONIONIZING ELECTROMAGNETIC R.F. AND U.H.F.
RADIATIONS: APPLICATIONS AND HAZARDS. M,

LOW-LEVEL MICROWAVE RADIATION AND DIGESTIVE Vautrin (Institut National de Recherche et

TRANSIT. R. Santini, et 2/. (Ilnstitut National de Securite, France)

des Sciences, France)
DRAFT REQUIREMENTS FOR SAFETY (N INDUSTRIAL

INDUCED FIELDS AND POWER ABSORPTIONS WITHIN THE MICROWAVE HEATING EQUIPMENT. M. Kleinpeter
HUMAN HEAD BY ELECTROMAGNETIC PLANE WAVE IRRAD- (Commission Electrotechnique Internationale,
IATION USING AN ELLIPSCIDAL MODEL. H., Taha Al- France).
Hafid, et al. (Coll. Engineering, Univ. Mosul,
Irag) PRESENT AND FUTURE MEDICAL USES OF MICROWAVES,
ESPECIALLY IN CANCER THERAPY. M. Gautherie
ELECTROMAGMNETIC POWER DISTRIBUTION INDUCED IN (INSERM, France)
BIOLOGICAL TISSUES IN A CLOSED ENVIRONMENT. :
P. Bernardi, e¢ al. (Istituto di Elettronica, MICROWAVE THERMOGRAPHY (68 GHz AND 30 GHz) AND g
Universita di Roma, Rome, ltaly) BREAST CANCER. M. Gautherie, et al. (Faculte F
de Medecine de Strasbourg, Strasbourg, France) )
NUMERICAL SIMULATION OF ELECTROMAGNETIC ENERGY
AND TEMPERATURE DISTRIBUTION IN A CANCEROUS COMBINED METHODS OF DOSIMETRY IN MICROWAVE
BREAST IRRADIATED BY MICROWAVES. R. Zimmer, HEATING. Y. Leroy, ¢t al. (Universite des
et al. (Faculte de Medecine de Strasbourg, Sciences et Technigues de Lille, Lille, i
Strasbourg, France) France) i
COMPUTER-CONTROLLED MULTIPLE BEAM MICROWAVE ;
TEMPERATURE DISTRIBUTION IN ELECTROMAGNETICALLY THERMOTHERAPY. G. M. Samaras (Univ. Maryland, H
IRRADIATED CYLINDERS SIMULATING LIVING TISSUES. Sch. Hedicine, Tollege Park, MD) i
G. Gerosa, et al. (Istituto di Elettronica,
Universita di Roma, Rome, ltaly) MICROWAVE RADIOMETRY AT 9 GHz: APPLICATION TO b
BREAST CANCER AND OTHER TUMOR SITES. PRELIMIN- t
IN VIVO TEMPERATURE/HEAT FLOW SENSING IN MICRO- ARY RESULTS. M. Gautherie, et al. (Universite K
WAVE FIELDS. G. M. Samaras, -t al. (Univ. de Strasbourg et Universite des Sciences et L
Maryland, Sch. Medicine, College Park, MD) Techniques de Lille, Lille, France) q
MEASUREMENT OF HYPERTHERMIA OF HEALTHY AND h
USE OF CONFORMAL MICROSTRIP ANTENNAS FOR BIO- TUMOR-BEARING MICE IN A 432-MHz FIELD BY H
MEDICAL APPLICATIONS OF MICROWAVES. A. Van de MICROWAVES AND INFRARED THERMOGRAPHY AND 1
Capelle, P. J. Luypaert (Katholieke Universi- BY THERMOCOUPLES. J. Robert, e* al. (Labora-
teit Leuven, Leuven, Belgium) toire de Biophysique, Nancy, France) 5
r ¥
THE EFFECTS OF MICROWAVES (9.7 GHz) ON THE IN ézHLﬁéIé?gog: :TglgwiizE?;HEgg“:H:;R:tPéziﬁg;A?:? E
SITU MEMBRANE-BOUND ACETYLCHOLINESTERASE IN THE &, Semlglelski {Cunter for Ratichiolony and :
VAGAL HEART SYSTEM. W. Young, et al. (San Jose Hadiopiotect fon, Poldhd) - |
State Univ., San Jose, CA) ¥ "
{1
EFFECTS OF FETAL EXPOSURE OF MICE TO R.F. RADIA- EFFECT OF LOCALIZED MICROWAVE HEATING ON RAT i1
TION. J. C. Nelson, ¢t al. (Wayne State Univ., EMBRYDS. V. P. Popovic (Emory Uniwv., Sch. H
Detroit, MI) Medicine, Atlanta, GA)
WIDE BAND (1-10 GHz) CHARACTERIZATION OF ELEC-
TRICAL PROPERTIES OF TISSUE EQUIVALENT BOLUS. TREATMENT OF EXPERIMENTAL NEOPLASMS BY LOCAL |
A. Y. Cheung, et al. (Univ. Maryland, College MICROWAVE (2:h5° MHz) HYPERTHERMIA. W. Ros:- ‘
Park, MD) kowski, ¢t a'. (Center for Radiobiology and H
Radioprotection, Poland)
BIOLOGICAL EFFECTS OF RADIOFREQUENCY AND MICRO-
WAVE RADIATION AND THEIR RELEVANCE TO OCCUPA- ELECTROMAGNETIC WAVE APPLICATOR FOR HYPERTHERMIA.
TIONAL SAFETY AND HEALTH STANDARDS IN THE CHOICE OF FREQUENCY BANDS AND POWER LEVELS

UNITED STATES. R, F. Cleveland, ¢t al. ACCORDING TO TUMOR DEPTH. D. Michel, S.
(Equitable Environmenta! Health, Inc., U.5.A.) Lefeuvre (France)
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FOCUSSING LONG-WAVE THERMOGRAPHY. J. Edrich
(Univ, Denver, Denver, CO)

BIOELECTROMAGNETICS SYMPOSIUM

Date: June 13-22, 1979

FPlace: Seattle, WA: Univ, Washington

Spomacor:  USNC/URS| (Commissions A and B). Bioelec-
tromagnetics Soclety

Requeata for Imforemution: A, M. Guy, Technical
Program Committee Chairman, Bioelectromaonetics
Symposium, c/o Dept. Rehabilitation Medicine, Univ.
Washington School of Medicine, Seattle, WA

‘omtemt: Behavioral effects; Central Nervous
System effects: diagnostic applications; dosimetry;
extra low frequency effects. exposure systems and
instrumentation; hyperthermia and therapeutic appli-
cations; immunological and hematopoietic effects
macromolecular and cellular effects; mutagenic and
developmental effects; sensory effects; thermometry

Selected Bibliography of Papers to be Preeented:
KEYNOTE ADDRESS, FROM MICE TO MAN. W. A. G.
Voss

USA-USSR EM RESEARCH EXCHANGE PROGRAM: PROGRESS
REPORT. D. 1. McRee, M. . Shandala

EM RESEARCH PROGRAM: INSTITUTE OF BIOLOGICAL
PHYSICS, ACADEMY OF SCIENCES, USSR. I. G. Akoev

METABOLIC AND PHYSICAL SCALING IN MICROWAVE/
RADIOFREQUENCY BIOEFFECTS STUDIES. S. M. Michael-
son, 5-T. Lu

DIFFERENTIAL HEATING OF THE CORTEX, HYPOTHALAMUS
AND RECTUM IN THREE SPECIES BY 2, 4LS50-MHz MICRO-
WAVES. V. Bruce-Wolfe, D. L. Reeves, D. R,
Justesen

THERMAL EFFECTS ON COLONIC AND REGIONAL BRAIN
TEMPERATURE IN UNANESTHETIZED RATS EXPOSED TO
2450 MHz MICROWAVES. W. M. Williams, S-T. Lu,
5. M. Michaelson

MODIFICATION OF MICROWAVE BIOLOGICAL END-POINTS
BY INCREASED RESTING METABOLIC HEAT LOAD IN RATS.
S=T. Lu, N. Lebda, S. Pettit, S. M. Michaelson

MICROWAVE MODIFICATION OF THERMOREGULATORY
BEMAVIOR: THRESHOLD AND SUPRATHRESHOLD EFFECTS.
E. R. Adair, J. B, Pierce

MICROWAVES AFFECT THERMOREGULATORY BEHAVIOR IN
RATS. S. Stern, L. Margolin, B. Weiss, $-T. Lu,
S. M. Michaelson

MICROWAVE EFFECT ON THE PARAMETERS OF THE MODEL
SYNAPTIC MEMBRANE. 0, V. Kolomitkin, V. I. Kuz-
netsov, |. G. Akoev

EVIDENCE OF NEUROPATHOLOGY IN CHRONICALLY IRRA-
DIATED HAMSTERS BY 2450 MHz MICROWAVES AT 10
mW/cm’. E. N. Albert

ME. 1INGS AND CONFERENCES

ELIMINATION OF MICROWAVE EFFECTS ON THE VITALITY
OF NERVES AFTER ACTIVE TRANSPORT HAS BEEN BLOCKED
D. I. McRee, H. Wachte'

EFFECTS OF RADIO FREQUENCY FIELDS ON THE EEG OF
RABBIT BRAINS. S. Takashima, H. P, Schwan

IN VITRO STUDY OF MICROWAVE EFFECTS ON CALCIUM
EFFLUX IN RAT BRAIN TISSUE. W. W. Shelton, Jr.
J. H, Merritt

RETINAL GANGLION-CELL ACTIVITY INDUCED BY ELF-
FIELDS. P. Lovsund, P. A, Oberg, S. E. G. Nils-

s0n

MICROWAVE SHORT-TIME EXPOSURE EFFECT ON GONADS.
A. Ch. Achmadieva, E. N. Smirnova, i. G. Akoev

CHANGES 'N THE ELECTROCARDIOGRAMS OF RATS AND
DOGS EXPOSED TO DC MAGNETIC FIFLDS. C. 7. Gaffey,
T. S. Tenforde

CARDIOVASCULAR RESPONSE OF RATS EXPOSED TO 60-Mz
ELECTRIC FIELDS. D. 1. Hilton, R. D. Phillips

DUAL ACTIONS OF MICROWAVES ON SERUM CORTICO-
STERONE IN RATS. S-T. Lu, S. Pettit, S. M,
Michaelson

ENDOCRINE FUNCTION IN RHESUS MONKEYS AND RATS
EXPOSED TO 1.29 GHz MICROWAVE RADIATION. W. G.
Lotz

MEASUREMENTS OF THE RF POWER ABSORPTION IN HUMAN
AND ANIMAL FHANTOMS EXPOSED TO NEAR-FIELD RADIA-
TION. M. F. Iskander, H. Massoudi, C. H. Durney,
S. J. Allen

REAL TIME MEASUREMENT OF RFR ENERGY DISTRIBUTION
IN THE Macaos =wlarta HEAD. J. G. Burr, J. H.
Krupp

A METHOD OF CALCULATING ELECTROMAGNETIC ABSCORP-
TION UNDER NEAR-FIELD EXPOSURE CONDITIONS. 1I.
Chatterjee, 0. P, Gandhi, M. J. Hagmann, A.
Riazi

NEAR-FIELD IRRADIATION OF CYLINDRICAL MODELS OF
HUMANS AND ANIMALS. C. K. Han, M. F. Iskander,
C. M. Durney, H. Massoudi

EXPERIMENTAL AND ANALYTICAL STUDY ON INTERACTION
BETWEEN NEAR-ZONE EM FIELD OF CB-RADIQ ANTENNA
AND HUMAN BODY. K. Karimullah, D. P. Nyquist,
K-M. Chen

A THERMAL MODEL OF THE HUMAN BODY EXPOSED TO AN
ELECTROMAGNETIC FIELD. D. M. Deffenbaugh, R. J.
Spiegel, J. E. Mann

FAR-FIELD MICROWAVE DOSIMETRY IN A RHESUS MONKEY
MODEL. R. G. Olsen, T. A, Griner, G. D. Prettvman

A SYSTEM FOR DETERMINING THE RADIOFREQUENCY AB-
SORPTION COEFFICIENT OF THE HUMAN BODY IN THE
HIGH FREQUENCY BAND. D. A, Hill, H. M. Assenheim,
G. W. Hartsagrove, G. A. Grant
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ELECTROMAGNETIC ABSORPTION IN MULTILAYERED CYLIN-
DRICAL MODELS OF MAN. H. Massoudi, C. H. Durney,
P. W. Barber, M. F. lIskander

ELECTROMAGNETIC INTERACTION WITH HUMAN PHANTOM
MODELS: APPLICATIONS TO MOBILE RADIOS. L. H.
Belden, J. A. Bergeron

MODIFICATION OF THE EXTENDED BOUNDARY CONDITION

METHOD FOR MODELS OF MAN AT AND ABOVE THE RESON-
ANT FREQUENCY. M. J. Hagmann, F. S. Stenger, P.

W. Barber

ELECTRIC AND MAGNETIC FIELD INTENSITIES AND
ASSOCIATED INDUCED BODY CURRENTS IN MAN IN CLOSE
PROXIMITY TO A 50 kW AM STANDARD BROADCAST
STATION. R. A. Tell, E. D. Mantiply, C. H.
Durney, H. Massoudi

A MICROWAVE DIATHERMY APPLICATOR. M. A. Stuchly,
$. 5. Stuchly, G. Kantor

MEASURED PATTERNS OF STRAY RADIATION PRODUCED BY
THERAPEUTIC MICROWAVE APPLICATORS WHEN APPLIED
TO TISSUE-SUBSTITUTE MODELS AND HUMAN SUBJECTS.
J. F. Lehmann, A. W. Guy, J. Wallace

COMPARATIVE STUDY OF 2450 MHz AND 915 MHz DIA-
THERMY APPLICATORS WITH PHANTOMS. G. Kantor,
D. M. Witters

EVALUATION OF 915 MHz AND 2450 MHz DIRECT CONTACT
DIATHERMY APPLICATIONS. J. Wallace, A. W. Guy,
J. F. Lehmann

MICROWAVE DIATHERMY TREATMENT OF THE HUMAN THIGH:
THE EXPERIMENTAL MEASUREMENT OF THE MUSCLE BLOOD
FLOW RESPONSE AND THE NUMERICAL SIMULATION OF THE
TISSUE TEMPERATURE RESPONSE. A. F. Emery, K. M.
Sekins, D. Dundore, J. F. Lehmann, P. W. McGrath,
W. B. Nelp

A BRAODBAND AND COMPACT APPLICATOR FOR DEEP TISSUE
HEATING USING FOCUSSED MICROWAVE. M. F. lIskander,
C. H. Durney, D. A, Christensen, A. Riazi

DEEP VISCERAL HYPERTHERMIA IN MAN WITHOUT SURFACE
TISSUE INJURY. F. K. Strom, W. H. Harrison, R. S.
Elliott, D. L. Morton

LOCALIZED RF HYPERTHERMIA ON HAMSTER CHEEK POUCH
CARCINOMA. D. P. Colvin, B. S. Burgess, A. L.
Patra, J. D. Doss, B. R. Marsh, J. K. Frost

LOCALIZED MICROWAVE HYPERTHERMIA AT X-BAND ON
EXTERNAL TUMORS IN MICE. A. Feldman, L. H.
Piette

LOCALIZED HYPERTHERMIA IN DOG BRAIN USING AN
INVASIVE MICROWAVE PROBE. J. W. Strohbehn, E.
B. Douple, D. W. Roberts, D. DeSieyes, B. S.
Trembly, R. Matic, S. Brown, P. Runstalder

ELECTRICAL PROPERTIES OF TISSUE EQUIVALENT BOLUS
FOR MICROWAVE HYPERTHERMIA, A. Y. Cheung, G. H.
Harrison, L. S. Taylor, P. D. Hrycak

Biological Eftects of Nomonwing Eler tromagnetic
Radwation 114}, June 1979

A SYSTEM FOR PRODUCING LOCALIZED HYPERTHERMIA IN
BRAIN TUMORS THROUGH MAGNETIC INDUCTION HEATINC
OF FERROMAGNETIC IMPLANTS. P. R. Stauffer, T. C.
Cetas, R. C. Jones, M. R. Manning

VALIDATION OF MICROWAVE PULMONARY EDEMA DETECTION
BY ISOLATED LUNG AND PHANTOM MEASUREMENTS. M. F.
Iskander, C. H. Durney, B. H. Ovard, D. G. Bragg

TECHNICAL ASPECTS OF ELECTROMAGNETIC TECHNIQUES
FOR RECOVERING CRYODGEMICALLY-PRESERVED LARGE
ORGANS. J. Toler, J. Seals, E. McCormick

INFLUENCE OF MICROWAVE-INDUCED TEMPERATURE GRAD-
1ENTS ON THE UPTAKE OF CHEMOTHERAPEUTIC AGENTS BY
EXPERIMENTAL BRAIN TUMORS IN MICE. C. H. Sutton,
F. B. Carroll, Q. Balzano

TENSOR INTEGRAL EQUATION METHOD COMBINED WITH
ITERATION TECHNIQUE FOR QUANTIFYING INDUCED EM
FIELDS IN BIDLOGICAL SYSTEMS. K-M. Chen, S.
Rukspol Imuang

SURFACE INTEGRAL EQUATION METHOD FOR INTERACTION
OF MICROWAVE WITH BIOLOGICAL BODY. J. W. Lee, K.
M. Chen

SPECIFIC ABSORPTION RATES IN MICE EXPOSED TO 918
AND 2450 MHz CIRCULARLY POLARIZED GUIDED EM
FIELDS. A. W. Guy, C. K. Chou, J. F. Lehmann,

W. Farnham, J. A. McDougall

WAVEGUIDE DOSIMETRY DATA ON MICE, IN VIVO, 2.5-
4.2 GHz. R. Turner, W. A. G. Voss, W. R, Tinga,
P. Fisher, R. Rajotte

A STUDY OF THE HEATING PATTERN OF A BIOLOGICAL
BODY INSIDE A RECTANGULAR WAVEGUIDE. J. J. H.
Wang, L. E. Larsen

ESTIMATION OF INTERNAL POWER ABSORPTION BY HUMAN
HEADS IN PRESENCE OF ELECTROMAGNETIC RADIATION.
K. Quboa, H. T. Al Hafid, S. C. Gupta

ENERGY ABSORPTION FROM SMALL RADIATING PROBES IN
LOSSY MEDIA. M. L. Swicord, C. C. Davis

NUMERICAL SOLUTIONS FOR MICROWAVE POWER ABSORP-
TIONS IN BODY-OF-REVOLUTION MCDELS OF MAN. T-K.
Wu

AN EXPERIMENTAL MODEL FOR DETECTING AND AMPLIFY-
ING SUBTLE RF FIELD-INDUCED CELL INJURIES. V.
Riley, D. H. Spackman, M. A. Fitzmaurice, A. W.
Guy, C. K. Chou

DIFFERENTIAL CONSEQUENCES OF BIOLOGICAL SYSTEM
EXPOSURE TO PULSED- AND CONTINUOUS-WAVE ELECTRO-
MAGNETIC FIELDS. J. Toler, J. Seals, E. McCor-
mick, R. Vogler, L. Winton

THE DIFFERENTIATION (RETRANSFORMATION) OF NEURO-
BLASTOMA CELLS AS AN INDICATOR OF THE BIOLOGIC
ACTIVITY OF PULSED MAGNETIC RADIATION. THE NON-
THERMAL EFFECTS OF PULSED ELECTROMAGNETIC FIELDS
ON TUMOR GROWTH AND IN VITRO MOUSE PALATAL
DEVELOPMENT AND NEUROBLASTOMA DIFFERENTIATION.
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W. Regelson, B, West, R, Carchman, D. tnd, 0. CHANGES IN TEMPORAL ASPECTS OF BEHAVIOR IN RATS
Depacta, R. Lieb, A, Pilla BY LOW-LEVELS OF PULSED MICROWAVES. J. R. Thomas,

R.oOAL Banvard
EFFECT OF LONG-TERM LOW-LEVEL MICROWAVE EXPOSURE

ON DEVELOPMENT AND GROWTH OF CHEMICALLY [, 4- MODULATION OF PENTOBARBITAL EFFECTS ON TIMING |

BENZOPYRENE AND DI-ETHYL-NITRCSOAMINE ] INDUCED BEHAVIOR IN RATS BY LOW-LEVEL MICROWAVES. G E

NEOPLASMS . S, Semiglelshi, A, Pletvaszek, M, Mabthand

Blelec |
ATTEMPTS 10 CUE SUCCESSFUL ESCAPE FROM A HIGHLY t

EFFECTS OF A, C. MAGNETIC FIELD ON LYMPHOMA INTENSE MICROWAVE FIELD BY PHOTIC STIMULATION.

CELLS. S. Batkin, F. L. Tabrah A. M. Grove, D. M. Levinson, D. R. Justesen ‘

EFFECTS OF 1.07 GHz RF FIELDS ON MICROBIAL 1S THE BLOOD-BRAIN BARRIER ALTERED BY RF IRRADIA- i

SYSTEMS. E. Moody, C. Mclerran, J. W. Frazer, TION? D. H. Spackman, V. Riley, A. W. Guy, C. K.

V. A, Segreto Chou

MICROWAVE - INDUCED INCREASE OF WATER AND CONDUC- CEREBROVASCULAR PERMEABILITY 1O !"C-SUCROSE IN \

TIVITY IN SUBMAXILLARY SALIVARY GLAND OF RATS. THE RAT FOLLOWING 2450 MHz CW MICROWAVE [RRADIA- 1

H. Mikolajczyk TION. E. Preston, G. Prefontaine !

FURTHER STUDIES OF TESTIS CYTOLOGY IN MICE IRRAD- STURLES ON MICROWAVE AND BLOOD-BRAIN BARRItR

IATED WITH 2450-MHz MICROWAVES . A. B. Cairnie, R. INTERACTIONS . J. C. Lin, M. F. Lin

K. Harding i
EFFECT GF LOW-LEVEL MICROWAVE IRRADIATION ON THE i

_ : UPTAKE OF HORSERADISH PEROXIDASE BY SYNAPTOSOMES. i

HEAT-INDUCED CATARACTS IN THE RAT LENS IN VITRO. L. M et . L. Lovds. E. . Darney {

P, J. Stewart-DeHaan, M. O, Crefghton, W. M. {

floss, &, K. Teawiehiek DRUG STUDIES OF MWR EFFECTS ON THE BLOOD BRAIN l
BARRIER. R. M. Lebovitz .

EFFECT OF D. C. MAGNETIC FIELDS ON Ca”* TRANSPORT t

IN 1SOLATED MUSCLE MICROSOMES. E. M. Ettienne, P, EFFECTS OF LOW POWER MICROWAVES ON THE LOCAL {

A. Hoenig, R. B. Frankel CEREBRAL BLOOD FLOW OF CONSCIOUS RATS. K. J. {

Qscar, S, P, Gruenau, M. folker, S. 1. Rapoport
EFFECTS OF PULSED ELECTRICAL FILELDS ON ERYTHRO-

. ULTRASTRUCTURAL NEUROPATHY [N AREAS OF INCREASED
CYTE MEMBRANES. S. F. Clear :
. leary BLOOD-BRAIN BARRIER PERMEABILITY AFTER MICROWAVE

ENHANCED REPOPULATING CAPACITY OF A BONE MARROW ERRADLATION. €. ‘N, Albert
CELL SUSPENSION AFTER MICROWAVE [RRADIATION IN . .
VITED. b Rothoveks: A Vacnl MICROWAVE FEVER: AN ATTEMPT 10 TRANSFER PNEUMO-

' s COCCAL ANTIBODY ACROSS THE CEREBROSPINAL-FLUID
CHRONIC EXPOSURE OF RATS TO 100-MHz (CW): ASSESS- (CSF) e aaretebs 3x £e MSey. S
MENT OF OPERANT BEHAVIOR. M, . Gage, 4. 0. N Roaves, U K. JUsteseh
Edwards, R. J. P inelli

e WERANH THE EFFECT OF POMER DEPOSITION RATE ON BLOOD-
CHRONIC EXPOSURE OF RATS TO 2H50-MHz MICROWAVES BRAIH BARRIER DISRUPTION. C. W. Sutton, Q.
AT & mWw/cm”: DEFINING FREQUENCY DEPENDENT DOSE - Balzano, F. B. Caroll
DETERMINATE EFFECT. R. H. Lovely, S. J. Y. Mizu- i " ) i o _
morl. R. B. Johnson, A. M. Guy TISSUE IMPEDANCE MEASUREMENTS USING THE MICRO-
q ' WAVE NETWORK ANALYZER. J. R, Schepps, k. R.
EFFECTS ON BEHAVIOR OF LONG TERM EXPOSURE TO LOW FOBtRES B K. S, ST,
LEVEL MWR., R, M. Lebovitz, R, L. Seama )
‘ faman MICROWAVE DIELECTRIC ABSORPTION OF MUSCLE

THE EFFECT OF 9.31 GHz PULSED MICROWAVE IRRADIA- TISSUE: EVIDENCE FOR HUlllsl{ ABSORPT 10N
TION ON THE LEVER PRESS BEHAVIOR OF OPERANTLY TSUNTLTEE SR Y o T T, Ko Q. Tedaer,
RESPONDING RHESUS MONKEYS. R. D. McAfee, R, Jo L. Schepps: H. F. Schwan

S. T. Eld
ishop, e L ELECTROMAGNE TIC DOS IMETRY : DEVELOPMENT O
VIGILARCE SENAVIOR In RATS UXPOSED 10 §.36 Wa ANALYS 1S AND MEASUREMENT TECHNIQUES FOR THRE§
RICROUAVE IRRABEATION. J. O. de Lotte. €. § DIMENS TONAL COMPLEX-SHAPED DIELECTRIC BODIES.
izr.'il T T E. C. Burdette, F. L. Cain, J. J. Wang
MICROWAVE - INDUCED CONDITIONED TASTE AVERSION IN AUTOMATED DIELECTRIC MEASUREMENTS WITH A SMALL
RATS AT 987 MHz. G. R. Sessions MONOPOLE IMPEDANCE PROBE . T, W. Athey
ALTERATION OF REPEATED ACQUISITION IN RATS BY A TEMPERATURE MONITOR FOR MICROWAVE BIOEFFECTS
MICROWAVE RADIATION. J. Schrot, J. R. Thomas, RESEARCH AND ELECTROTHERMIA THERAPY . R. R, Bow
R. A. Banvard man
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MEASUREMENT OF ELECTRIC AND MAGNETIC FIELD
STRENGTHS FROM INDUSTRIAL RADIOFREQUENCY
(6-38 MHz) PLASTIC SEALERS. D. L. Conover,
W. E. Murray, Jr., E. D. Foley, J. M. Lary,
W. H. Parr

ELECTROMAGNETIC HAZARDS IN SAFETY ZONE OF RADID
AND T.V, TRANSMITTERS, Korniewicz, H. R.

MICROWAVE EFFECT ON LIPID BILAYER MODIFIED BY
POLYENE ANTIBIOTICS. V. V. Tyazhelov, S. I.
Alekseev, V. |. Mirutenko

MICROWAVE GASTRIC ULCER, V. V. Tyazhelov, V. P.
Safronov, B. K. Gavriliuk

MILLIMETER-WAVE RADIATION FAILS TO INDUCE LAMBDA
PHAGE EXPRESSION. T. W. Athey, B. A. Krop

STUDIES OF MICROWAVE ABSORPTION IN LIQUIDS BY
PHASE FLUCTUATION OPTICAL HETERODYNE SPECTRO-
SCOPY. C. C. Davis, M, L. Swicord

MILLIMETER WAVE CW CELLS IRRADIATION STUDIES: |I.
MICROWAVE ASPECTS. COLICIN INDUCTION IN X, colf.
S. Motzkin, L. Birenbaum, S. Rosenthal, C.
Rubenstein, S. Davidow, R. Remily, R. Melnick

MILLIMETER WAVE CW CELLS IRRADIATION STUDIES: 11,
MEMBRANE TRANSPORT IN MITOCHONDRIA AND ERYTHRO-
CYTES. R. Melnick, S. Motzkin, C. Rubenstein,

S. Davidow, L. Birenbaum, S. Rosenthal

SENSITIVITY OF (. albicans CELLS TO FREQUENCY OF
MODULATION IN THE 72-74 GHz BAND. L. Dardanoni,
M. V. Torregrossa, C. Tamburello, L. Zanforlin

MILLIMETER WAVE ABSORPTION SPECTRA OF BIOLOGICAL
SAMPLES. R, A. Lee, M. J, Hagmann, 0. P, Gandhi,
I. Tanaka, D. W. Hill, L. M. Partlow

A SEARCH FOR FREQUENCY-SPECIFIC BIOEFFECTS
CAUSED BY MICROWAVE RADIATION. L. M. Partlow,
L. G. Bush, L. J. Stensaas, D. W. Hill A,
Riazi, 0. P. Gandhi

RAMAN SPECTROSCOPY OF MAMMALIAN CELLS. A. Riazi,
J. R, Duffey, 0. P, Gandhi, D. W. Hill

A THEORETICAL BASIS OF MICROWAVE AND RF FIELD
EFFECTS ON EXCITABLE CELLULAR MEMBRANES. C. A.
Cain

VIBRATIONAL SPECTRA OF IN VIVD BIOLOGICAL SYS-
TEMS. K. H. I1linger

MOLECULAR LEVEL EFFECTS OF MICROWAVES ON NATURAL
AND MODEL MEMBRANES: A RAMAN SPECTROSCOPIC INVES-
TIGATION, J. P, Sheridan, 8. P. Gaber, F. C.
Cavatorta, P. E. Schoen

EFFECT OF MICROWAVES ON RED BLOOD CELL COMPON-
ENTS: INVESTIGATIONS AT THE MOLECULAR LEVEL.
B. P. Gaber, J. P, Sheridan

MICROWAVE EFFECTS ON HUMAN COLONY FORMING
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MARROW CELLS. M. J. Ottenbreit, J. C. Lin,
S. Inoue, M. Frazassa

PRIMARY IMMUNE RESPONSE OF MICE EXPOSED TO
CONTINUOUS OR PULSED WAVE L25-MHMz RADIOFREQUENCY
RADIATION, R, J. Smialowicz, M. M. Riddle, P. L.
Brugnolotti, K. L. Compton, J. B. Kinn

GROWTH OF HUMAN BONE MARROW CELLS IN AGAR Cul TURE
UNDER THE INFLUENCE OF ELECTRICAL CURRENTS. J.
Bojsen, B. T. Mortensen

EFFECTS OF HYPERTHERMIA AND MICROWAVE INDUCED
HYPERTHERMIC SHOCK ON HPC CELLS. W. A. G. Voss,
A. Kennedy, A. Fontaine, B, Hall, J. Van Netten

THE EFFECTS OF 9-GHz PULSED MICROWAVES ON CIR-
CULATING ANTIBODY TITERS OF MICE. C. G. Liddle,
J. P, Putnam, J. Y. Lewis, B. Bell, M. W, West,
0. L. Huey

THE EFFECT OF RADIO FREQUENCY (148 MHz) ELECTRO-
MAGNETIC FIELD EXPOSURES ON HYPERSENSITIVITY
RESPONSES IN MICE. J. A. Majde, J. C. Lin

IMMUNOLOGIC AND HEMATOPOIETIC ALTERATIONS BY
2450 MHz RADIATION. A. T. Huang, N. Mold

INFLUENCE OF PULSED MICROWAVE RADIATION ON THE
LYMPHOCYTES OF RATS. J. Pazderova-Vejlupkova

KINETICS AND MECHANLISMS OF THE INOUCTION OF AN
INCREASF IN COMPLEMENT RECEPTOR POSITIVE (CR*)
MOUSE SPLEEN CELLS FOLLOWING A SINGLE EXPOSURE
TO 2450 MHz MICROWAVES. C. Schlagel, A. Ahmed,
K. Sulek, H. Ho, W. Leach .

ALTERED IN VIVO LYMPHOCYTE MIGRATION FOLLOWING
WHOLE-BODY RFR EXPOSURE: DIFFERENTIAL EFFECTS
ON T- AND B-LYMPHOCYTES. R. P. Liburdy

SERUM AND LYMPHOCYTES FROM MICROWAVE EXPOSED MICE

ENHANCE CELL-MEDIATED EFFECTOR FUNCTION: INCREASED

LYMPHOCYTE-MEDIATED CYTOTOXICITY DURING ALLOGRAFT
REJECTION OF EL-4 LYMPHOMA CELLS. R. P. Liburdy

A BEHAVIORAL PROCEDURE AND 60 HERTZ EXPOSURE
SYSTEM FOR DETERMINING FIELD DETECTION BY RATS.
5. Stern, V. G. Laties, C. Stancampiano, G. B,
Inglis, E. Carstensen, S. M. Michaelson, M. W.
Miller, J. 0. de Lorge

EFFECYS OF 60 Hz ENVIRONMENTAL ELECTRIC FIELDS
ON THE CENTRAL NERVOUS SYSTEM OF LABORATORY
RATS. S. M, Bawin, |. Sabbot, B. Bystrom, P,
M. Sagan, W. R. Adey

EFFECT OF CHRONIC EXPOSURE TO AN E'ECTRIC FIELD
ON SUBSEQUENT DISCRIMINATION OF E. "CTRIC FIELDS.
D. L. Hjersen

EFFECTS OF HIGH INTENSITY 60 Hz ELECTRIC FIELDS
ON PRIMATE BEHAVIOR: EXPOSURE FACILITY, FIELD
MEASUREMENT TECHNIQUES AND INDIVIDUAL PERFOR-
MANCE. C. S. Feldstone, R. T. Smith, H. F,
Barsun, E. Bronaugh, R. Spiegel, J. Polonis,

E. E. Dean, K. St. Mary, A. D. Smith
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NAVAGAT IONAL COMPASS IN MAGNETOTACTIC BACTERIA,
R. B. Frankel, R. P, Blakemore, A, J. Kalmijn,
C. R. Denham

THRESHOLD VALUES FOR MAGNETO- AND ELECTROPHOS-
PHENES--A COMPARATIVE STUDY. P. Lowvsund, P A,
Oberqg, S. E. G. Nilsson

STUBIES OF MUTAGENIC EFFECTS OF MAGNETIC FIELDS
IN BACTERIA. S. €. Causey, F. P. Hungate

SHORT-TERM EXPOSURE OF RHESUS MONKEYS 10 20,000
GAUSS STEADY MAGNETIC FIELD. J. H. Battocletti,
A. Sances, Jr., S Salles-Cunha, R. E. Halbach,
F. J. Antonich, J. Nelson, J. Mykelbust

AM IMPROVED IMPLANTABLE ELECTRIC FIELD PROBE FOR
MICROWAVE DOSIMETRY. M. Bassen, K. Franke, S,
Neuder, €. Aslan

AN NONPERTURBING TEMPERATURE PROBE SYSTEM
DESIGNED FOR HYPERTHERMIA MONITORING. D. A,
Christensen, R, J. Vol

AN OPTICAL NONPERTURBING PROBE FOR TEMPERATURE
MEASUREMENTS IN BIOLOGICAL MATERIALS EXPOSED TO
MICROWAVE RADIATION. F. Cavatorta, P. E. Schoen,
J. P. Sheridan

COMMERCIAL MICROWAVE HAZARD METERS: A LABORATORY
EVALUATION, W. A, Herman, D. M, Witters, Jr.

A HIGH-SENSITIVITY, ULTRA-BROADBAND RADIATION
PROBE. S. Hopfer, 1. Adler

DOSIMETRIC USE OF SCHOTTKY GIODES. W. A. Herman

POWER DENSITY FLUX MEASUREMENTS. T. M. Babij,
H. Trzaska

CONSIDERATIONS AND CRITERIA FOR A RECOMMENDED
STANDARD FOR OCCUPATIONAL EXPOSURE TO RADIOD-

FREQUENCY AND MICROWAVE FIELDS. R, F. Bogags,

I. R. Glaser, J. K. Kielman

DEVELOPMENT OF OCCUPATIONAL EXPOSURE RECOMMENDA-
TIONS: OBSERVATIONS ON THE USES OF RF/MICROWAVE
ENERGY. Z. R. Glaser, R, F. Boggs, R. F. Cleve-
land, J. K. Kielman

MEASURED MODULATION WAVEFORM OF LEAKAGE RADIATION
MICROWAVE OVENS. M. S. Ho, W. P, Edwards

MICROWAVE - INDUCED PRESSURE WAVES IN A MODEL OF
BIOLOGICAL TISSUE. R. G. Olsen, W. C. Hammer

ELECTROMAGNETIC EXPOSURE EFFECTS ON THE VISUAL
SYSTEM OF A FLYING INSECT. S. S. Sandler, W,
Peros

RADIATION OF OPEN WAVEGUIDES APPLICATION TO
BIOMEDICAL PROBES. J. Audet, J. Ch, Bolomey,
Ch. Pichot

A CORRUGATED WAVEGUIDE APPLICATOR. Q. Balzano,
0. Garay, C. H. Sutton

MEASURLD INTERNAL ELECTRIC FIELD IN PHANTOM
HUMAN HEADS EXPOSED TO LEAKAGE RADIATION §ROM
MICROWAVE OVENS. H. S. Ho, W. P, [dwards, H
Bassen

MEASUREMENTS OF ELECTOMAGNETIC ACTIVITIES OF
THE HUMAN BODY IN THE FREQUENCY REGION 1 kMs
2 GHz. B. E[nander, G. Larson

MICROWAVE DIATHERMY TREATMENT OF THE HUMAN
THIGH: THE SIMULTANEOUS MEASUREMENT OF MUSCLE
BLOOD FLOW (MBF) AND TEMPERATURE OF THE HUMAN
THIGH DURING MICROWAVE DIATHERMY. K. M. Sekins,
A, F. Emery, J. F. Lebmann, W, B, Nelp, D.
Dundore

IMMUNOLOGIC ASPECTS IN CANCER TREATMENT BY
MICROWAVE HYPERTHERMIA. W. Roszkowski, S.
Semigielski, M. Janiak

MICROWAVE EFFECTS ON ENERGY LEVELS OF BRAIN
AND MAL IGNANT BRAIN TUMOR. A, P. Sanders, D.
J. Schaefer, W. 1. Joines

ELECTRICAL STIMULATION OF ALVEOLAR BONE. D. B.
Harrington, T. A, Chen, P. Mollica, F. Davis

IN VIVO STUDY OF 60 He ELECTRIC FIELD EFFECTS.
D. M. Koltun, S. N. Ackerman, D. M. Weissteld,
J. M. Seto, Y. J. Seto

GROWTH OF RATS AND MICE EXPOSED TO 60 Mz ELEC-
TRIC FIELDS. R. D. Phillips, J. H. Chandon, D.
I. Hilton, R. L. Sheldon

EFFECTS OF EXPOSURE TO 60 Mz ELECTRIC FIELDS
ON GROWTH AND DEVELOPMENT IN THE RAT. L. D.
Montgomery, L. G. Smith, M. R, Sikov

CHRONIC EXPOSURE OF RATS TO 100-MH: (CW):
ASSESSMENT OF BIOLOGICAL EFFECTS. R. .
Smialowice, E. Berman, S. J. Bursian, J. B.
Kinn, C. G. Liddle, L. W. Reiter, C. M. Weil

THE EFFECT OF PRENATAL MICROWAVE EXPOSURE ON
THE DEVELOPMENT OF BEMAVIORAL RESPONSES IN
THE MOUSE. J. C. Monahan

DEVELOPMENT ALTERATIONS IN RATS FOLLOWING IN
VIVO EXPOSURE TO 500 pW/cm’, 2450 MHz MICRO
WAVES. S. J. Mizumori, R. H. Lovely, R, R,
Johnson, A, W. Guy

THE EFFECT ON THE WEART RATE OF EMBRYONIC
QUALL OF 2450 MH:z ELECTROMAGNETIC WAVES. P
E. Hamrick, D. 1. McRee

TERATOGENICITY OF 27.12 MH: RADIOFREQUENCY
RADIATION IN RATS, 0. M. Lary, D. L. Conower,
E. D. Foley, P. L. Hanser

STUDIES CONCERNING THE EFFECTS OF NON- THE RMAL
PROTRACTED PRENATAL 2450 MMz MICROWAVE IRRAD-
IATION ON PRENATAL AND POSTNATAL DEVELOPMENT

IN THE RAT. R. P. Jensh, W. H. Vogel, J. Ludlow,
T. McHugh, R. L. Brent
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EXPOSURE OF PREGNANT MICE TO 2.45% GHz MICROWAVE
RADIATION. D. I, McRee, P. Nawrot

TERATOGENIC EFFECTS OF RF RADIATION ON MICE.
J. C. Nelson, J. C. Lin, M. E. Ekstrom

OBSERVATIONS OF RAT FETUSES AFTER IRRADIATION
WITH 2.45 GHz (CW) MICROWAVES. E. Berman, H.
B. Carter, D. House

TERATOLOGY IN RATS EXPOSED TO 2450 MHz MICRO-
WAVES AT INTENSE AND INTERMEDIATE DOSE RATES.
M. E. Chernovetz, D. Reeves, D. R. Justesen

X INTERNATIONAL CONFERENCE ON MEDICAL AND BIOLOGICAL
ENGINEERING/V INTERNATIONAL CONFERENCE
ON MEDICAL PHYSICS

Date:  August 19-24, 1979

Place: Jerusalem, lsrael

Sponaor:  Israel Society for Medical & Biological
Engineering {ISMBE) : International Federation for
Medical & Biological Engineering (IFMBE); ‘nternat']
Organization for Medical Physics (10MP): lIsrael
Society for Medical Physics (I15MP)

Requeste for Imformation: Or. A. Werner, Chaim Sheba
Medical Center, Dept. Oncology, Sackler School of
Medicine, Tel-Hashomer, Israel

Content: Tentative topics include artificial organs,
biomaterials, biomechanics, clinical engineering,
diagnostic radiology, hazards and safety, health
physics, nonionizing radiation, medical instrumen-
tation, and radiation dosimetry

NINTH EUROPEAN MICROWAVE CONFERENCE

Date: September 17-21, 1979

FPlace: Brighton, England: The Brighton Centre
Spomaor:  The Institution of Electrical Engineers;
Institution of Electronic and Radio Engineers
Requeats for Imformitiomn: Professor Peter
Clarricoats, European Microwave Conference Chairman,
Dept. Electrical & Electronic Engineering, Queen
Mary Coll., Mile End Rd., London, E.1. LNS, Enaland
Content: Topics will include microwave technoloay
and instrumentation

ENGINEERING IN MEDICINE AND BIOLOGY : 32nd Annual Conference

Date: October 6-10, 1979

Place: Denver, CO: Denver Hilton Hotel

Sponaor:  Alliance for Engineering in Medicine
and Biology (AEMB)

Requeats for Information: HMrs. P. [. Horner,
Administrative Director, Alliance for Engineering
in Medicine and Biology, 4405 East-West Highway,
Sulte LWOh, Bethesda, MD 20014

Hiologe al Efttects of Nononeing Elec troe agine t
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mtemt s Topics will include bioelectric signals--
EKG, EEG, EMG; biomaterials; biotelemetry,; non-
Invasive diagnostic technology: biomedical trans-
ducers; mathematical models and simulation; micro-
processors in bhiomedical applications:; standards
and reaulations

WESTERN OCCUPATIONAL HEALTH CONFERENCE

‘\ite: October 11-13, 1979

Plase: San Francisco, CA: Fairmont Hotel

vonaor: Mestern Occupational Medical Assoc.
(WOMA) ; American Industrial Hygiene Assoc. (AIHA):
Health Physics Society (HPS): American Society of
Safety Engineers (ASSE) ; Western Assoc. Occupational
Health Nurses (WADHN)

Requeata for Information: 8. H. Bravinder, WOMA,
Box 201, Alamo, CA 94507

Tmtent: Topics will include Fundamentals and New
Directions in Industrial Hygiene; Fundamentals of
Radiation Safety; Magnetic Fields in New and 01d
Technologies and Their Potential Biomedical Effects

INTERNATIONAL RADIATION PROTECTION ASSOCIATION
SECOND ASIAN REGIONAL CONGRESS ON RADIATION PROTECTION

Nite: November 19-23, 1979

Plase: Manila, Philippines

Spomacr: Philippine Association for Radiation
Protection: Japan Health Physics Society

Requeata for Imformation: Dr, Celia T. Anatalio,
Conaress President, Director, Radiation Health
Dffice, Ministry of Health, San Lazaro Compound,
Rizal Avenue, Sta. Cruz, Manila, Philippines
wmtent:  Topics will include environmental radia-
tion harards and protection, medical radiation
hazards and protection, nuclear power and irradia-
tion facilities, dosimetry, public education and
acceptance, research and new developments in
radiation protection, requlations, codes and
standards, nonionizing radiation, special topics
on radiation protection, and health physics training
and manpower deve lopment

RADIOLOGICAL SOCIETY OF NORTH AMERICA : Annual Meeting

Date:  November 25%-30, 1979

Place: Atlanta, GA

Spomeor: Radiological Society of North America
(RSNA)

Requeata for Information: Ms., A, Swenson, RSNA,
Suite 1150, Dak Brook Regency Towers, W16 W, ?2nd
St., Nak Brook, IL 60521

Comtent: Topics will include diagnostic radioloay,
therapeutic radiology, nuclear medicine, ultrasound,
pediatric radiology, neuroradiology, physics, cardio
vascular radioloqy, and radiobiology
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