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Preface

Biological Effects of Nonionizing Electromagnetic Radiation is
a publication researched 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 biological effects and
health implications of nonionizing electromagnetic radiation
(microwave and other radio frequency radiation) is compiled,
condensed, and disseminated on a regular basis. The effects of
electric and magnetic flelds (static and alternating) and re-
search on medical applications of these nonionizing electromag-
netic radiations are also included.

Biological 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 will include materials received during the preceding three
months. Each issue contains 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
abstracts. Announcements and other materials submitted for
publication should be addressed to: Dr. Bruce H. Kleinstein,
Information Ventures, Inc., 1500 Locust Street, Philadelphia,
PA 19102.

The digest was first published in 1974 under the title "Biolog-
ical Effects of Electromagnetic Radiation.” Since 1976 it has
been published under the present title. Previous issues can be
obtained from the National Technical Information Service.



Abbreviations and Acronyms

A, amp - ampere

€ ~ centigrade

cm - centimeter(s)

cps - cycles per second

dB - decibel(s)

EPA - Environmental Protection Agency
eV - electron volt

F - fahrenheit

FAA - Federal Aviation Administration
FDA - Food and Drug Administration

g - gram(s)

G - gauss

GHz - gigahertz

HHS - Department of Health and Human

Services
hr - hour(s)
Hz - hertz

ip ~ intraperitoneal

1SM - industrial, scientific, medical
10 ~ international unit(s)
iv - intravenous

J = joule(s)

- kilo-

liter(s)

- meter{(s)

milli-

- mega-

- micro-

cREH~X
]

min = minute(s)

mo - month(s)

n — nano-

NIH - National Institutes of Health

NIOSH - National Institute for Occu-
pational Safety and Health

NTIA - National Telecommunications
and Information Administration

NTIS -~ National Technical Information
Service

Oe ~ oersted(s)

OSHA ~ Occupational Safety and Health
Administration

rad - radiation absorbed dose(s)

R - roentgen(s)

rpm - revolutions per minute

sec - second(s)

sc - subcutaneous

USAF/SAM - U. S. Air Force School of
Aerospace Medicine

V - volts
VA - Veterans Adminstration
W - watt(s)

WHO - World Health Organization
wk - week(s)

wt - weight

¥ = times

yr - year(s)



NEWS ITEMS

EPA RF/MW BIOFFFECTS REPORT

The FPA's draft teport on the biologlcal effects of
radlofrequency/microwave radtatfon will uadergo re-
visfon with respect to {ts assessment of cthermal
risk. The Sclence Advisory Board Subcommittee met
on September 22-23, 1983, at EPA Headquarters in
Washingron, DC to discuss the draft report. Revi~
sions are expected to be completed by December 83.
Coples of the draft report may be obtalned from
pPavid Janes, Off{ce of Radtatfon Programs, EPA
Headquarters, 40] M Street, SW, Washington, DC;
(703)557-8217. Minutes for this meeting can be ob-
tained by contacting Dr. Terry F. Yosie, Director,
Science Advisory Board (202)3R2-4126 or Dr. Douglas
Seba, Executive Secretary, Science Advisory Board
(202)382-2552, A transcript of the entire proceed-
ings ls available for $0.40 per page from the Exec~
utive Court Reporters, B525 folesville Read, Silver
Spring, MD 20910; {301)565-0054, The transcript is
approximately 300 pages.

CRITICAL APPRAISAL OF THE BIOLOGICAL EFFECTS
DUE TO EXPOSURE TO ELECTRIC AND MAGNETIC FIELDS
AT LOW FREQUENCIES

Contract 6R-N2-3R45. The Envircnmental Protection
Agency, Research Triangle Park, NC has contracted
with the National Council on Radiation and Measure-
ments, 7910 wWoodmont Avenue, Suite 1016, Berhesda,
MD I0R[4 for che above study.

Commerce Business Daily, October 18, 1983

COMPUTER MODFLLING OF 60 HZ ELECTRIC FIELD
COUPLING TO BIOLNGICAL TISSUE

Sol DE-RPD1-84CE?T6236. The U.S. Dept. of Energy is
seeking proposals from qualified organizations for
the above study. Proposals are due by 11/16/83.

Commerce Business Dally, October 14, 1983

THEORETICAL AND NUMERICAL STUDIES
OF AN INTENSE MICROWAVE SOURCE

The Naval Research Laboratory, Washington, DC, is
negotiating with Science Applications, Inc. Mclean,
VA 22102 for the above study.

Commerce Business Datly, July 2%, 1983

HYPFRTHERMIA QUALITY ASSURANCE PROGRAM

Contract NN1-CM-37512. The National Cancer Insti-
tute has contracted with Allegheny-Singer Research
Corp,, 320 East North Ave., Pittsburgh, PA 15212
for the above five year incrementally funded study.

Commetce Business Dally, July 7, 1983

NEW BOOKS:

NUCLEAR MAGNETIC RESONANCE IMACING: BASIC
PRINCIPLES. Young, Stuart W.

176 p., 80 flgures, $19.00 (November 1983) I1SBN O-
A9004-998-X. Published by Raven Press, NY, NY

ALL-UNION SYMPOSIUM IN PUSHCHINO

An All-Union Symposium on the “Biologica! Effects
of Electromagnetic Fields” was held in Puschine,
USSR, in 1982. One hundred sixty eight papers were
presented in the following areas: 1. Blological
Effects of Radio Frequency Electromagnetic Radia-
tion (40); 1I. Blological Effects of Millimeter-
Band Electromagnetic Radiation (14); I11. Biologi-
cal Effects of Low-Intensity Electromagnetic Fields
(20); 1V. Biological Effects of Constant Magnetic
Flelds (30); V. Biologlcal FRffects of Electric
Flelds (11); VI. Clinico-Hygienic Aspects of Elec-
tromagnetic Radiation (29); V11, Effects of Com-
bined Exosures (10); and VIII. Physical Flelds of
Biological Materials (14). Figures in parentheses
indicate the number of papers presented In eact
category. Translated titles and suthor names will
appear in the next {ssue of the Digest. Auther af-
filiations include:

DUBNA

e Joint Inst. Nuclear Research

IVANO-FRANKOVSK
s Medical Lnst.

KARAGANDA
¢ State Medical Institute

KAZAN

° Res. Inst. Traumatology and Orthopedics

KHARKOV
¢ Res. Inst. Industrial Hyglene and Occupational
Diseases

KIEV

¢ P. M, Bulko Res. Inst. Pediatrics, Obstetrics
and Gynecology

* A. N. Marzeev Inst, General and Communal Hygiene

* Inst. Molecular Blology and Genetics, Ukrainiar
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News ltems

559 Acad. Sciences

s AL V. Palladin Inst. Blochemistry, Ukratoian §SK
Acad, Sciences
frst. Microhiology, Virolagy, Parasitalogy

- T. A, Shevchenko Kiev State 'niv.

fast. Blologleal Testing of Clericar Com

J s

NCRAD
A0 Ukbtomseif Phvstolegieal Inst.
srarveBvgienic Medical Inst.

5 L. F. Konstantinov lost. Nuclear Physics
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Inst. Radiation Hygiene
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« -li Union Cancer Res. Center

e ns-. Biophysics, USSR Ministry Public Health

Chemfcal Physics, USSR Acad. Scleaces
st. ntologlcal Physics Pushchino, Mascow
FEER
BY 83K

° Res. Irnst. Medical Radiology

HOSTOY-0N-DON
= Res. Onkological last.

SAPATOV
= State niv,

SIMFFROPOL
@ M. V. Frunze State Unfv.

TousK
+ FEes. Tnst. Biology and Blophysics, S%.te Univ.
> Polytechnical Inst.
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MEETINGS AND CONFERENCES

Sth COURSE
BIDLOGTCAL FEFFECTS AND DOSIMETRY OF NON-[ONIZING
RADTATION: STATIC AND ELF FLECTROMAGNETIC FIFLDS

Date: November 15-25, 1933

Place: Frice, Italv

Requests for Informacton: Persons from Furope wish-
ing to attend the course should write to Professor
Martino Grandolfo, Instituto Superiore di Sanita,
Viale Reglna Elena 299, 00161 Rome, Italy; persons
from other continents should write to Professor Sol
M. Michaelson, The University of Rochester, Medical
Center, 60} Elmwood Avenue, Rochester, NY 14642.
Closing date for application is September 15, 1983
Fee: $500 (covers full board and lodging)

Contenc: Part of the course will be devoted to
studles, both of a theoretical and experimental na-
ture, telating to patential mechanisms of {nterac-
tion of staric and ELF electromagneric flelds with
biological systems. After a detailed review of the
fundamentals of physics and biology connected with
the interaction of these fields with living matter,
the lectures will provide an updating of the tech-
niques developed for the detection and the dosimetry
of these energles and a critical analysis of their
biologlcal effects in relation to the establishment
of safety standards.

RADIATION AND ENERGY: CONFRONTING THE CHALLENGES
OF THF. EIGHTIES - LAW, REGULATION, RISK LIABILITY,
LITIGATION AND COMPENSATION

Date: December 8-9, 1983

£ New York, NY

Requests for Information: James Lawrence, Lloyd's
of London Press, 817 Broadway, New York, NY 10003,
(212)673-4700

8TH ANNUAL IFEF INTFRNATIONAL CONFERENCE ON
INFRARED AND MILLIMETER WAVES

Date: December 12-17, 1983

Place: Carillon Hotel, Miami Beach, FL
Requests for Information: Dr. K. J. Button, Na-
tional Magnet Laboratory, Bullding NW-14, MIT,
Cambridge, MA 02139; (617)253-5561

MICROWAVE SIGNATURES IN REMOTE SENSING

pate: January [6-20, 1984

Place: Toulouse, France

Requests for Information: Dr. Richard Moore, Re-
mnre Sensing laboratory, Univ, of Kansas, Center
for Research, 2291 Irving Hill Drive, !awrence, KS
AENLS; (9)3)RP4-LAIG,

SYMPOSIUM ON NMR IMAGINC

Date: January 27-29, 1984

Place: Fontainebleau Hotel, Miami Beach, FL
Requests for Information: American College of Rad-
fology, 6900 Wisconsin Ave,, Chevy Chase, MD 20815;
{301)654=6900.

2RTH ANNUAL MEETING OF THE B YSICAL SOCIETY

Date: February 19-23, 1984
Place: San Antonio Convention San Antonio, TX

Reguests for Information: Biopl .c Society, 9650
Rockville Pike, Bethesda, MD 20i °  _301)493-6114

B1OLOG1CAL EFFECTS OF ELF ELECTROMAGNETIC FIFLDS
AND THERAPEUTIC APPLICATIONS

Date: February 23-25, 1984

Place: venice, ltaly

Requests for Information: Dr. Luigf Zecca, Associ-
ations for Blomedlical Applications of Electromagne-
tism, Via Gentilino, 9/A, 20136 Milano, ltaly: Tel.
02-8321655 or 8331867

Content: Topics of the meeting will be the physical
aspects, the biological effects, the medical tmpli-
cations and the therapeutic applications of ex-
tremely low freguency (ELF) electromagnetic fields.
Attention will be focused on the following {tems:
Physics: field generation devices, fleld character-
Tzation, dosimetry; Biology: cellular effects, de-
velopmental effects, physiology, hematology, tmmu-
nology, neurology, tissue-vascular relattonships;
and Therapeutics: rheumatology, traumatology, angi-
ology, dermatology, neurology. Abstracts in Eng-
lish must be submitted by December 31, 1983,
Invited lectures by W. R. Adev, V. M. Bogoliuhov,
6. Cheng, J. M. R. Delgado, R. W. Farndale, F.
Lechner, A, R. Libotf, V. V. Poltoranov, and 1.
Zecca

Fee: Registrarion will be $150 up to December 31,
1983, late registration will be $]180,
Publications: An ahstract book will be provided tc
all registered participants. The proceedings will
be published by an Internazional Fublishing House.
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CURRENT RESEARCH

FRANSLATIUN FadM Fonbloh Loiin,

From ti=e to fime, lofurmation Ventures, [nc. wiil
prepare tull=tent translitions of toreign tesearch
ettorts on the biolegieal it GEomemtentzing
electromay 4 tor publicatton fn this Br-
secund of these framslations is present-
[T fs a0 excefpt trom the followinyg ap=

SFFECTS OF MICROWAVE KADIATIVA.  (Hun.)
{Sclentific Council, TRl = Telecom-
tleations Research Inst. = Mungarv); Szabd, L.,

Ballat, L. A Tavkozlest Kutato Intezec Kozlemeyer,
Vol 2701=2):05-5%; 19H2 (4b refs).

Literature data on the biological etfects of micro-
wave radiation are reviewed. The discussion covers
tre phvsical properties of microwave radiition, tts
absorption by liviag organisms, and svstemic effects
of microwave radfation, Microwave thermocraphy for
medical dlagnostic purpeses is described and appara-
tus for centimeter- and millimeter-wave thermagra-
phic examinations is tllustrated. The dratt of a
new Hungarion microwave radlacicn safety standard
1s presented.

svev. "In the draft of the new Hungarlan standatd,
different safety regulations are specified for the
genecal population and for persons whe are oeccupa-
rionally exposed to microwave radiation. The per-
missible exposure level for occupationally exposed
persons can be higher by [0 ¢B chan chat for che
general populatien.  Oecupationally expased  per-
sonnel must undergo periodic medical check examing—
tians.

In the draft of the standard, occupationally ex-
posed persons are defined as follow

+ persons operating, repairing, and measuring
equipment emitting electromagnetic energy,
who are adequately trained;

+ persons using and operatimg eneryy-genera-
ting equipment who are adequately trained
for these tasks;

e« persons who are at the slte of equipment
radtating electromagneric erergy during per-
formance of their jobs, regardless of pro-
fesstonal training.

Permissible radtation levels {n the drafc of the
Hungarian radlatfon safety standard are summarized
{n Table 1, below. The safety levels shown in the
table are averages. No distinction is made between
exposure to continuous wave or pulse modulated sig-
nals. The levels in the table are {llustrated in
Figures 13, 14, 15, and 16 (from the arcicle).

puring extraordinary work condltons, occupationally
exposed persons can stay In areas with a high-fre-
quency radlation hazard for a short time period
(maximum of 20 minutes) and can perform work, FPro-
tectlve apparatus to be used 18 specified in sepa-
rate regulatfons. To reduce the harmful effects of

the microwave fleld, protective yogRles absorbimy
microwave energy must be worn.

Kadiatlon safety regulations of the socialist co
tries arce summarized in Table (1. "

The measurement of microwave radiation is discussed.

Tavie b

frequancy range 0.0330 W1z | 30-300 mMa | 0.3-300 Cns
tover ltsit  Caneral 10 vin | 0.01 avrea?
values o lon
h

0 vin | 1.0 ww/ea?

Upper llele  Caneral o/ 240/t n2ere wilomd
vilues ot
haraless  Gicupatianal
ragiacion expoture 200/« B0/ e 2.47¢ mufcal

Forbidden aress: genaral
population + oécups= 1000 ¥/e 300 vie 10 m/cnd
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Notw: ¢
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EVim
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Figure §3.
Safe limits of electric field intensity for
continuous exposure (Hungarian drafr standard).
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Tavle 11,
Standard Scope Frequency Exposure  Expusnce Cont tnous/ Flaed/rotary
Liai duration pulsed wode antenas
10-30 M 20 via Mork day Both Both
10 via work day Both Botn
30-30 rux
0.3 Na ork day Rath ot
Saviet
standars 50-300 Mz 5 vin Vork day Boch Bin
197s Exposure
10 uW/cal Work day Both Fixed
100 u/cm?  Work day Boch Rotery
0.3-300 M 100 ww/cal 7 hours Both Flaed
| aw/eal 2 hours soth Rotsry
| wi/cal 20 atnutes Both Fined
Saviet Ceneral
standacd Popu-  0.3-300 Az | wi/cnl 24 hours Both Bath
1978 latien
0.2 miical 10 houes Boch Fixed
Oceupa- 0.2-10 aW/cal 32/¥2/hour/ Both Fixed
tional  0.3-300 e
Exposute I ad/¢ca? 19 hours Both Rotary
Polssh 1-10 a¥/ca?  B0U/P2/hour/  Both Rotary
etandard
1972
General 10 we/cal 26 hours soth Flxed
Popu=  0.3-300 i
lation 0.1 aufcal 26 houte Both Rotary
Occupa- 20 vie  Work day Both Boch
tlonal 10-300 Mz
Pallah Expasure 20-300 V/a  3200/E3/hour Both Bath
standord  Ceneral
s Popu- 10-300 rnz 1¥/a 24 hours Boch Soch
Jation
10-30 Witx 50 Via  Work day Both Both
10 v/ Vork day Both Boch
Occupa-
tlonst 30-300 M1 25 wW/cal  Work day Cont inusus Both
Laposurae
10 wWica?  work day Pulsed Both
1.6 aw/cal 1 hour Cant Lnuous Both
0.3-300 Cxx
0.84 mW/ca? | hour Pulsed Both
Croch
#eantacd
1970 30-300 Mis I ¥/ 24 houts Both soth
2.5 uM/cml 26 houra Cont inuous Both
0.3-300 CHy
1 wW/cal 14 houts Pulsed Both
Ceneral
Papu- 30-300 Mz 1 Nfs 24 houre Bath Both
tatton
10-30 Mz 2.5 vin 24 hours Both Bath
P - Power deasity Wial E = Electric field decsity ¢/m
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0655 TECHNIQUE FOR MICROWAVE-INDUCED HYPER-

THERMIA IN SUPERFICIAL HUMAN  TUMORS.
(Eng.) Nilsson, P. (Dept. Radlation Physics, Univ.
Hosp., $-22185 Lund, Sweden); Perssen, B.; Kjellen,
F.; Lindholm, C.-E.; Landberg, T. Acta Radiol On-
col 21(4):235-239; 1982 (16 refs).

A hyperthermia system consisting of a microcomputer=
controlled 2450 MHz microwave (MW) generator 1s de-
scribed. MW power is delivered via a clrcular di-
rect contact applicator. Up to B thermistor probes
connected to a temperature registration unit can be
used simultaneously to measure tumor and skin sur-
face temperature; digitized temperature signals are
sent to the microcomputer for calculation of temper-
ature and for control of the heating. One of the
thermistors (usually the one 1inserted in the cen-
ter of the tumor) ls chosen as the master probe,
and the temperature recorded at this probe 1s com
pared with a preset temperature value. Heating is
started via a signal from the computer to the MW
generator when temperature at the master thermistor
is at least 0.2 C lower than the preset temperature.
The power of the generator {maxt{mum output pawer of
200 W) is selected manually to achieve a temperature
increase of approximately 0.5 C during a 15-sec MW
pulse. All probes are read ? sec after MW energy is
shut off by the computer, eliminating the problem of
incorrect temperature measurement during MW irradi-
ation due to interaction between the metallic wires
of the probes and the electric field. When the pre=
set temperature value 1s reached, the length of the
pulse is adjusted by the control program so that
temperature at the master thermistor does not fluc~
tuate more than * 0.5 C. This automatic control
system has proven to be very rellable in clinical
work.

0656 MICROWAVE~INDUCED RYPERTHERMIA AND IONIZ-

ING RADIATION. PRELIMINARY CLINICAL RE-
SULTS. (Eng.) Lindholm, C.-E. (Dept. Oncology,
Malmo Allmanna Sjukhus, S-21401 Malmo, Sweden);
Kjelien, E.; Landberg, T.; Nillson, P.; Persson, B.
Acta Radlol Oncol 21(4):241-254; 1982 (70 refs).

Local hyperthermia Iinduced by a computer controlled
2450 MHz microwave (MW) system was used alone or in
combination with lontzing radiation to treat super—
ficial tumors that were refractory to ather therapy.
Thermistor probes were placed within the tumor and
on the skin surface; temperature of the prabe desig-
nated as the master probe was maintained at 42.5 &
0.5 C via the computer control system. The effects
of hyperthermia alone, Lanlzing radiation alone (30
Gray {n 10 fractions over l2 days), or hyperthermia
(45 min l/wk or 2/wk for 2 wk) with radiation were
compared. Of B evaluable tumors given combined hy-
perthermia and radiation, 5 showed a complete and 3
showed a partial response while no response was seen
in 3 tumors treated with fonlzing radiation alone or
in 1 rumor treated with heat alone. Combined thera-

py was effective even in sites that had been irradi-
ated previously. The MW applicator allowed heating
of lesions less than 7 cm in diameter and 3 co deep.
The preset temperature at the master probe could be
maintained at £ 0.5 C but differences of up to 3.5C
were observed between the different thermistors at a
given treatment session. Side effects of hyperther-
mia Included pain and skin burns.

0657 USE OF RADIO-FREQUENCY PULSED ENERGY IN

THE CONTROL OF POSTOPERATIVE REACTION IN
BLEPHAROPLASTY. (Eng.) Nicolle, F. V. (30 Harley
St., London WIN 1AB, England); Bentall, R. M. Aes-
thetic Plast Surg B(3):169-171; 1982 (9 refs).

Clinfcal results obtained with a portable device
used to apply small pulses of radiofrequency (RF)
energy to surgical wounds are reported. The device
consists of a small oscillator tuned to 27.12 Mz
with a timer switching the oscillator so that small
pulses of RF energy (square, 100-usec long pulses;
1000 pulses/sec) are emitted from the single turn
coaxial cotl. The unit is powered by & small nick=
el-cadmium battery that can be used for 5 days with=-
out recharging. The area of the coil is approxi-~
mately 6 cm in diameter. In order to adapt the de~
vice to fit over the eyelid region, two wire loops
were designed in the shape of an eyeglasses frame
and held in place with light padding and a bandage.
Only one loop was electrically active; the other
provided a control. The device was applied for 24
hr to one eye in 21 consecutive patleats after bi-
lateral blepharoplasty. No device-related compli-
cations were observed. Improvement was apparent in
11/13 cases where sufficlent ecchymosls and edema
existed for comparison; ecchymosis and swelling were
so slight in 6 cases that no difference was visible
between treated and untreated stdes. Two cases were
judged to be worse on the treated side and 2 were ex-
cluded because of displacement of the dressings by
the patients. A similar device with larger loops to
cover the neck and sides of the face s being used
in face and neck lifts.

0658 REACTION OF NORMAL EQUINE EYES TO RADIO-

FREQUENCY CURRENT-INDUCED HYPERTHERMIA.
(Eng.) Neumann, S. M. (Dept. Clinical Sclences,
Coll. Veterinary Medicine and Bilomedical Sciences,
Colorado State Univ., Fort Collins, CO 80523);
Kainer, R. A.; Severin, G. A. Am J Vet Res 43(1I):
1938-1944; 1982 (4 refs).

The long-term effects of treatment of equine ocular
tumors with radiofrequency (RF) current-induced hy-
perthermia were studied. The eyes of 13 horaes and
8 ponies were subjected to a 30-sec application of
RF current (2 MHz, 7 or 10 W); the eyes of 3 horses
were sham-treated. The electrodes of a localized
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current fleld device were applied hertzontally to
the central cornea In the right eye and hurizental=
ty and vertically to 2 separate limbal sites in the
lefr eve. Mean temperatures at the 2 corneal sites
was WB.7 C;oat the 4 lmbal sites, 6. . In eyes
olserved (rom 1 to 6 po after Creatment, scars per—
slsted at | central corneal site (4.9%) and & lim-
(27.3%) Where electrodes were positioned

Fathologle changes observed up to L wh
after trearment Dneluded translent uleeraljve kera-
titis and antertor uveltls. Vislon was not compro=
mised in any of the animals permitted to live be-
vond 1 wk.

Untd ACCELERATION OF THE DEVELOPMENT OF BEN-

ZUPYRENE-INDUCED SKIN CANCER IN MICE BY
MICROWAVE RADIATION. (Eng.) Szudzinski, A. (Dept.
Dermatology, Pestgraduate Centre, Milttary Medical
Acad., Szaserow 128, PL-00-909 Warsaw, Poland);
Pletraszek, A.; Janlak, M.; Wrembel, J.; Kalczak,
M.; Szmiglelskt, Arch Derm Res 274(3-4):303-312;
1982 (20 refs).

The possible co-carcinogenic activity of lung-term
low-level microwave (MW) radiation was studied in
Balb/c mice. Skin cancer was {nduced in the mice
by chronic exposure to 3,4-benzopyrene painted on
the dorsal skin every 2 days for up to b mo. Mice
were exposed to 2450 MHz MW energy (from a Lucz 58
SENETALOr with maximum cutput power .§ 150 W) in a
temperature and humidity controlied anecholc cham=
ber at Inctdent power levels of 5, L0, or 15 md/cn?
tspeclfic absorption vates of 2, 4, and b ok/g, res—
pecrively) for 2 hr/day, 6 days/wk, for up to 6 mo.
Mice were divided into six experimental groups of
100 animals each. Mice in groups | and 2 were si-
mulraneously exposed to henzopyrene treatment and
MW energy (5 aW/ cm? or 15 mW/cm?) for 6 mo. Mice
in groups 3-5 were irradiated for i, 2, or 3 mo be-
fore the beginning of benzopyreme treatment. Con—
trol animals were exposed to benzopyrenme treatment
for b mo and sham-irradiated for 2 hr/day for 1, 2,
b or b mo. All MW {rradiatlon protocols resulted in
significant stimulation of the developmemt of benzo-
perene~induced skin cancer and [n shortenfng of the
1tfe span of the tumor hearing hosts. The effect
was @ote pronounced both atter exposure to higher
power densities and after longer exposure perlods.
When benzopyrene treatment was preceded by or con—
comitant with MW frradiation, skin reactivity to di-
nltrof luochenzene was mirkedly inhiblted, suggest-
fag that long=term exposure ta low-dose 2450 MHz MW
radlation may suppress cellular immne reactions.

HLLT) INTERRELATIONSHIPS BETWEEN WATER AND CELL
“TABOLISY IN ARTEMIA CYSTS. X. MICRO-
WAVE DIELKCTRIC STUDIES. (Kng.) Clegg, J. $. (Lab.
Quantftative Biology, Untv. Mlam!, Coral Gahles, Fl
IL24Y, Szwarnowskdl, i McClean, V. E. R.; Shep-

Brologicai Ettocrs nt fiamen fing Fieclioma
Radaton ¥t 1h (2 ioner 1987

. R.J Grant, F. #.
LS8=LbH; 1982 (90 refs).

pat
N

Slochin Riopnys

The  delecrrie proporiies o
Frimitlve crustacean xaown as
measured uver the freagency r
mia cysts are Composed ol
cells surtoutded BY an aceilular
dergo cycles of rydiutivp-cehydratlon withaot
of viability. Measuremiuts were performed on ¢
with various water contents, nrimarily i g Hp0
# dried cysts. Complex perclitivity measufer
were made at 0.8, I, and &« GHz with g coaxial
apparatus; those at 1%, 39 and Tu GHz were
with a wavegutde apparatus. At ch freguency
cept 70 Gliz, the permittfviiy showed an lncreas
the water content ol the cyct was increased. At
high hydration values, the percittivicy leveled
At 70 CHz, permittiviey was linearly dependen
cyst water content. The perofttivity of the 1t
cellular water at 35 GHz was estlmated as 16
is 30% below that for pure water at 34 GHz.
authors assumed that water exists as bulk and
bulk fractions in the cysts and calculated that
of the celtular water had a peroitrivity equa
that of pure water.

itoATEory
shrlep,

0661 MICROWAVE MUDULATIon OF KEURAL  ACTIAG

(Lag.)  Wachtel, H.  (bepr. Elect:
Englaevring, Untv. Colorads, boulder, CO1. 81
Sei Instrumen 1B:a3-50, 1982 (€ rers).

A mathematical madel ts presceted which can be
to predict optimal microwaive (M) pelse parsme
for perturbing neural activiiy with minimal ris
damage due to temperature rise or excessive cul
density.  The model, which is based on the obs.
tion that low levels of MW power can rapldly pre
changes in the firing patterns of Isolated Apl
pacemaket neurons and that MW pulses may be wequ
lent to injected transmesbrane DC pulses, sugs
that a distinct minimuo pulse energy exists
pulse duration (in sec) equals 1.2 x the memt
time constant. Nonfavas{ve modulation of re
activity by MW pulses could have numeraus bic
Ical applications.

Obh2 MICROWAVE ARSORPTION OF DNA BFIWEEN ¥

12 GHz. (Enp.)} Swicord, M. L. {Fure.
Radiological Health, 12721 Twinbrook Parkwa
ville, M P0857); Pavis, ¢. . Bicpolvoers |
2653=2400; 1982 (11 refs).

The mtcrowave (MWl absorpoion corfffclents of 2
ous solutlons of INA extracre! Trom Eechertohite
14 were measured over the trecaeny
The phase tluetaat fon of 1. Teter
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was used to monitor the temperature rise Induced in
& sample by pulsed MW irradtation. In this techai-
que, a single frequency He-Ne laser beam traverses
the sample while the sample 1s heated with 10 mJ
pulses of MW energy. The heatling of the liquid sam-
ple when it absorbs MW energy induces a phase chirp
in the laser beam. The absorption coefficient of
the sample is determined from a plot of optical he~
terodyne signal as a functlon of the distance of the
laser beam from the surface of the liquid. The max-
{mum random error in the system was less than 2X as
determined from measurements on deionized water and
other media such as saline solurions and methanol.
The attenuation coefficient of the DNA solution was
greater than that of water and salline solution. The
absorprion coefficient of the DNA solutlon was 40%
higher than water at 8 GHz, decreasing to 10X higher
at 12 GHz. At & GHz, the absorption coefficient of
the sample, which had a measured dc conductance of
0.67 mmhos/cm, was 25% higher than that of a saline
solution of 20 times greater dc conductance. Thua,
the absorption in the DNA solution does not arlee
from Lenic behavior but is in agreement with absorp—
tion by the longltudinal acouatic mode of the double
helix.

0663 FALSE CLAIMS FOR MAGNETOTHERAPY (LETTER

TO EDITOR). (Eng.) Orpin, J. A. (Bureau
Medical Devices, Health Protection Branch, Dept.
National Health and Welfare, Ottawa, Ont., Canada).
Can Med Assoc J 126(12):1375; 1982 (no refs).

In response to many requests from physiclans regard-
ing medical applications of magnetic flelds, the au-
thor actates that there i{s no sclentific evidence of
any usefulnesa of magnetotherapy. The units used
for this therapy consist of a cotl through which di-
rect current passes and may be pulsed 1 to 50 times
per sec. The magnetic field, which can reach a va-
lue of 10 uTl, approximates that found near a small
100-W transformer. He further states that findings
in the literature concerning magnetotherapy often
conflict and that no properly controlled trial has
been conducted.

0664 CLAIMS FOR MAGNETOTHERAPY (TWO LETTERS TO

EDITOR). (Eng.) Bassett, C. A. L., (Or-
thopaedic Res. Laba., Coll. Physicians and Surgeons,
Columbia Univ., New York, NY); Orpin, J. A. Can Med
Assoc J 127(11):1079-1080; 1982 (no refs).

Regarding Orpin’s letter to the editor in Can Med
Assoc J 126:1375, 1982 [see Abstract No. 0661], it
18 necessary to differentlate between electromagnet-
lc devices for which unfounded clafms have been made
and those which have beaen thorougly investigated in
controlled laboratory and clinical conditions such
ag the use of highly specific pulsed electromagnetic

Current Literature

as the use of highly specific pulsed «lectromagnetic
fields in fractures that fatl to heal, fatled ar-
throdeses and congenital pseudarthroses. Grpin re-
spands that his letter referced to .agpetlc equip-
ment currently advertised in Canada nd not to de-
vices used In research that arc not avallable
for clinfcal use. A more precise ter {-.logy and a
classification system for devices that de.tver dlag-
nostic or therapeutic energy based on rheir levels
of acceptance and authenticity are propused.

0665 NEUROPHYSIOLOGICAL EFFECTS OF ELECTROMAC-

NETIC FIELDS. A CRITICAL REVIEW. (Eng.)
Hansson Mild, K. (National Board Occupational Safe-
ty and Health, Dept. Occupational Health, Box 6104,
$-900 06 Umea, Sweden); Oberg, P. A. Electroenceph-
algr Clin Neurophysiol [Suppl] 36:715-729; 1982 (58
refs).

The neutophysiological effects produced by exposure
to 0-300 GHz electromagnetic (EM) flelds at levels
considered to be non-thermal are reviewed. Occupa=-
tional exposure to near- and far-fleld radiation is
discussed. The effects of constant and alternating
magnetic flelds at the cellular level of the nervous
system have been studied in giant axons of lobsters,
frog nerve-muscle preparations, frog retina and sci-
atic nerves, cat esaphenous nerves, rabbit vagus
nerves and superior cervical ganglia, and the abdom-
inal ganglia of aplysia californica. At the organ
level, calcium fluxes in cat and chick brain tissue
exposed to modulated EM flelds and heart rate
changes in isolated perfused rat hearts exposed to
microwave (MW) irradiation have been reported. The
results of studies of EM fleld effects on different
mammals are reviewed. Effects observed in humans
exposed to EM fields {nclude deep heating in tissue
during shortwave and MW diathermy, a faint flicker=
ing visual sensation when the head 1is exposed to
electric currents or magnetic flelds, and audftory
perceptions when the head s exposed to pulse-modu-—
lated MW energy above a certain intensity level.
The neurasthenie syndrome {(headache, irritability,
dizziness, loss of appetite, sleeplessness, sweat-
ing, difffculties in conceatration or memory, de-
pression, emotional instability, dermographism,
thyroid gland enlargement, and trewor of extended
fingers) has been reported in epldemiclogical
studies of workers exposed to radiofrequency (RF)
and MW radfation. There appears to be a general
consensus that the majority of biological effects of
RF and MW fields can be explained by thermal energy
conversion. For frequencies In the kHz range the
posstbility exlsts of direct nerve excltation by
induced eddy currents at very high magnetic fleld
strengths. Modulated flelds appear to have a

greate. ability for interfering with hiological
material than do contlnuous waves. Both amplitude
modulated ultra high frequency flelds and extremely
low frequency fields with frequencies in the range
6-30 Hz have heen shown to affect brain tissue and
bioclectrical activity. However, the level of
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knowledge of the mechanisms behind EM fleld effects
un blologleal systems Ls still low.

66 RADIOFREQUENCY AND MICROWAVE RADIATI

(Eng.) Hileman, B. (No afftliation yiv-
en}. Environ Sci Technol L6(8):442A-44%A; 1982 (no
tefs).

The environmental effeccs of radlofrequency and mi-
crowave radfation are reviewed. Results of antmal
studles are outlined brieflv. Standards and gulde-
lines for exposure to microwave radlatlon vary by
3 orders of magnitude {up to [AO, W00, or 10,000
uwW/em?). The U.S. has no federal standards adopted
by the government through the regulatory process for
the protection of workers or the general population
from elther microwave or radiofrequency radfation.

0667 AN INCREASE IN COLONY-FORMING CAPACLTY OF

THE BONE MARROW STEM CELLS AFTER MICROWAVE
IRRADIATION IN VITRO. (Eng.) Rotkovska, D. (lnst.
Biophysies, Czechoslovak Acad. Sclences, 612 9
Brno, Czeckoslovakia): Vacek, A. Folla Biol (Praha)
4B(2): 138-141; 1982 (7 cefs).

Tue effect of microwave (MW) radfatlon ovn hone wai-
Tow cell suspensfons {n vitry was Investigated :n
mice. Bone marrow cell suspensions in Hanks' solu-
tion were irradiated for 5 min (2450 Miz, 65 oW/cm”,
temperature i(ncrease of 6 C) and injected Iv into x-
trradiated tsogenic reciplents 10, 30, or 45 min ai-
ter MW exposure. On day 10 after transplantation, a
significant Increase in the number of colony forming
units was observed for the hune marrow cell suspen=
ston transplanted within 10 win of MW exposure but
no difference was observed for the suspension Crans-—
planted 45 ain after MW frradiation. In a control
experiment, the colony forming capacity of bone mar-
ruw heated in a water bath was not atfected by & rise
13 temperature comparable to that reached during ‘W
trradtation. The repopulation activity of bone war-
fuw cells added to MW-irradiated Hank's solution a
transplanted after 20 min tncubation at room femper=
arure was almost equal to that of MW-frradiaced
hone marrow suspensions. The results suggest thuat
the effect of MW radlation on the colany torming ca-
paiiry of the bone marrow may be Indirect and may “e
medisted by alterations in the MW-irradlated solu-
tlon.

U CHANGES [N CARDIAC-CELL MEMBRANE NOISE
DURING MICROWAVE EXPOSURE. (Eng.) Sea~

B. 1. (Blomedical Res. Div., Georgia Tech Fnu-

ap Experlment Statlon, Atlanmta, GA 30332);
K.: DeHaan, R, L. 1982 LEER MTT-S Diges::

Biological Eftects of Nomomzing Eie tr.
Ragiatron VIil(1}. October 1983

436-438; 1982 (11 refs).

The membrane wvoltage nolse of cardiar-ce!
gates was studied during microwave (MW! i::
as a probe of the molecular mechanism of inte
between electromagnetic (EM) energy and an ex: o,
cell membrane. Aggregates of embryonlc -'!re
horn chicken heart cells In culture wefe plaw
an open-ended coaxial exposure device cunme: to

source of continuous wave, 2450 MHz MW ercr
perature of the medium was maintainea at * = ..
During irradiation &t specific absorption ra:e
122 to 237 mW/g, the local tempuratube .0 Thv kg
gates increased by no more than 0.8 ¢. ‘techr

voltage nolse was recorded from 5 difterect avy
gates {n a total of 8 exposures. Average jre-cr,

sure value of power for the B exposufes was -0 .
+ 3.12 dB; during the beginning of expnsure, if &
-82.36 & 4.25 dB. Average powers for the firs:

exposures were —-83.3% t 3,87 dB and -Rl.44 ¢ ..
dB for pre-exposure and beginning epochs, rus;
tively. The average [ncrease in power duriug

beginning of exposure was 0.99 t 3.93 dB cver
B exposures and 1.94 t 3.81 dB for the first 5.
posures. Because of the large varfabili e e
s1lt is inconclusive and farther experime
Progress.

0669 A SELF-BALANCING MICROWAVE RADI.ME

NON-1NVASIVELY MEASURING THE TEMFP
OF SUBCUTANEQUS TISSUES DURING LOCALIZED kYFE
MIA TREATMENTS OF CANCER. (Eng.) Sterzer, b.
Labs., Princeton, NJ 08540); Paglione, R.; =
F.; Mendecki, J.; Friedenthal, E.; Botsteln, .
IEEE MTT-S Digest:438-440; 1982 (b6 rets).

e

The use of a self-balancing radiometer operating
2350 to 2550 MHz to non-invasively measure subui’
neous tissue temperature during localized radio’ o
quency (RF, 27 MHz) and microwave (MW: 2450 Mz hx
perthermia treatments for cancer is describea. !,
2450 MHz contact applicators are used for lreal!
cutaneous and subcutaneous tumors, the aprlicas
serves as the antenna of the radfometer and roo+
the thermal radiation from the heated tissi
2) MHz applicators are used to heat dee
mors, tissue temperatures are measurct by T
the applicator after heating and then meanuring
thermal nolse power emitted by the heated tinsane
a ceramic filled waveguide applicator usually .
as the antenna of the radiometer. Current lini:
tions of radiometers of thia type are that only as
erage rather than polint temperatures are @ @sut
by this method, and the depths at which tisuur tarn
peratures are measured are relatively shallow.

0670 THERMAL DRIFT IN MICROWAVE THERMUGHAI'
(Eng.) Shaeffer, J.  (Dept. Kad:itt -



Biological Eftects of Noniomzing Etectromagnenc
Raduaton VIl 1), Qctober 1983 Current Literalu:

Oncotogy and Biophveles, Eastern Virglnia Medical Current knowledge about the biologic : .
Sch., Norfolk, VA 23507); El-Mahdi, A. M.; Blelawa, al effects of exposure to radiuvfriy ;
R.; Regan, J, F.; Carr, K. L. 1982 LEEE MTT-S Di- tromagnetic flelds is summarized. O

peat:4al=-343; 1982 () refs). and behavioral effects, ephanced eft'i»

lons from chick and cat cortex tiseies,
glstic effects between microwave rattat:

During microwave (MW) thermography for the measure~ choactive drugs have been reported. «-

ment of subcutaneous tissue temperature, prolonged with exposures lasting up to 16 wy

contact detween the MW antenna at ode Cemperature ducted. Resulrs of the first 15 ou .
and a subject at a different temperature results in simulating human exposure to the Al: -

thermal drift, the apparent change in the subject’s system are discussed. Factors aite I
temperature. Thermal drift may be positive or nega- absorption of electromagnetic radiatier 1ro c ..
tive depending on the nature of the thermal mismatch rized. A lower, frequency-dependviit ~air :
between antenna and subject. It can be eliminated has been recommended by the ANSL 4% ¢uem

or minimized by appropriate thermal matching of mub- allowed power densitles are calc ed 1

ject and antenna and {mprovement in antenna design. whole-body averaged specific absorytioe rat

than or equal to 0.42 W/kg over the °r
3-100,000 ¥Hz. Medical applicatioms + .
netic fields include hyperthermia ax an
cancer therapy, blomedical imaging, an
0671 DYNAMIC IN VIVO PERFURMANCE OF TEMPERA- wave heating of the aafmal head as
TURE CONTROLLED LOCAL MICROWAVE HYPER- sacrificing animals and {nactivazing
THERMIA AT 2.45 GHz. (Eng.) Knochel, R. (Philips Areas that need further investigatlos
Res. Lab., Vogt-Kolln-Strasse 30, D-2000 hamburg, W.
Germany); Mever, W.; Zywletz, F. 1982 IEEE MTT-§
Digest:444-447; 1982 (4 refs).

A temperature-controlled 2.45 GHz alcrowave (MW) 0673 UN-UNITED  FRACTURES. FAKT i.
system for local heating of small animal tumors is ELECTROMAGNETIC FIFELDS A
described which consists of a Philips MW 127 gener- WAY TO PRODUCE BONY UNION. (Eng.! ...+
ator (25 or 200 W maximum output power) operating L. (Dept. Orthopaedic Surgery, Columbis @~

In a pulsed power mode, micro-thermocouple tempera- Physicfans & Surgeons, 630 W, ek Gr, | nos .
ture monitoring equipment and three different appli- 10032). Instr Course Lect 31:88-9&; jun

cators: commerclally available non-contact spiral
antenna, ceramic-filled waveguide and cross~fire ar-

rangement of two ceramic-filled ante nas (n cophase. The first article of a three-part serics

It was capable of {nduclng an {ntrafuaer temperature ed fractures describes the use o pulr .
af 43 € within 3 min and maintaining 1t within + 0.1 magnecic flelds (PEMFs) to stimulate 1ty "0
C durtng 15-min treatment sessions. Comparison of un-united fractures. A study of 107F oo

the control-loop responsc in phantom tissue and in patients with un-united fractures or ¢
solid tumers (rhabdomyosarcoma RIH) {n anesthetized deses treated with PEMFs rewvealed o s .
rats showed significantly different heat distribu- 77% for the firat attempt to praducs -
tions during both transient and stationary phases method [see Abstract No. O0BB}. & <

of heat control. Interference between thermocouples 92% was seen in a serfes of 9Y un-uni'.

and electromagnetic fields was reduced by arthogonal of the tiblal diaphysis treated at ..
posltioning of the thermocouplés and by at least a tertan Ceater in 1979. Contraindirat{

I sec interval between turning off MW power and tem method and procedures that are imporo. °
perature sampling, The ceramic~filled waveguide an- the success are outlined. PEMFx and b
tennas exhiblted better coupling between the rumor pear to work synergistically to asiure . .
and the antenna than the spiral antenna. Although PEMFs are used in clinical evaluati.
positioning of the rat was not aa easy as with a vascular necrosis, locosencd prostlisce,
single applicator, the crossflire arrangement of ap- osteoporogls, and Paget’s discass, a:.l,
plicators was the most efffcienc: less power per oratory, they have proved effective tn
applicator was applied and faster heating to the repair of peripeheral nerve lesions.

final temperature was obtained.

0672 BIOLOGICAL EFFECTS AND MEDICAL APPLICA- 0674 UN-UNITED FRACTURES. PART &,

TIONS OF RF ELECTROMAGNETIC FLELDS. CONSTANT DIRECT CURKENT 1IN °
(Eng.) Candhi, 0. P. (Dept. Electrical Englneer- OF NONUNION. (Eng.) Brighton, ©. T.
{ag, Univ. Utah, Salt Lake City, UT 84112). 1EEE paedic Surgery, Sch. Medicine, Unt
Trans Microwave Theor Tech 30(11):1831-1847; 1982 Philadelphia, PA 19104). Instr Coure
(113 refs). 103; 1982 (36 refs).
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1 otests becbuded examinat foe ot sene sl meorphe
Captia) testores and Medporement of Cibrocartila
tibrous=tissue width at the lewel 0 the st
Do oand dCameter of the cailas, At Cxp o
. SOl patse prod “ e me Do
Ve CaSefald pre s tta e adr
e and @ d-see value that was 0 LD yreate
! vad decay was 15T less, Histooooies! da
were compatihle with the load data. 1 esul

~t that total enerpy 8 not @ ma’ ¢ taotor
. ¢ otfectiveness and that specitic wavelorm
acteristics may be requited Lo Urigger selectt
Blological responses.

a

[ STUDLES (F LONG-TERM EXPOSURE OF THE PO

CINF BRAIN TO RADIATLON FROM TWO-WAY POR
ABLY  RADIOS (MEETING  PAPFRY.  (Enp Sutton,
i, (Div,  Newrosurgery, Pniv. South Fiarida ol
Medloine, Tampa, FL 33612); Balzano, Q.; aray, O
Carrall, F. B. 1 Microwave Power 17(4):280-28
1981 (2 re

)
¥

the elfect of prolos exposute (oL
termitzent microwsve (MW) encrgy on the Yra
ctltted with & leather hariess hol
standard rwa-way  portable  radio (Moterol
MYASO LS MHz, L4 W) oso that the antenna v
matel 4t 4 dlstance o1 1.5 <@ from the frontal oy
fre of the scalp.  After a 1-mo tratning period
5 orips we
To ximala

M plgs W

Faritaate the pigs o the be
rradtated tor ¥t dav tor

Tt

301 repeated
faunus-wive ratiation, 9 min pausel.
all antmals were sacriticed.  ®aon ant
BoFeans Blue | Br prior te saorifte
as of bl
comtered and there was ne evidence ot trate oden
Brptden o raatine processing of hrady

Ne
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2 repeated dalbly eng 4

MW oenerrye dae oot prodiuce detestahie Bratn
soopdes and thar e ds unlthely thar siwil
msoave of twesway portable radios 10 hooans wiil pr
Aucee ane bragn o tury or bood=hratn bariter disry
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NRRDY SYNF ISTIC FEFECTS  0F  MICKCWAVES A

PENTORARBITAL IN | ABORATURY LES RN
ING PAPERY.  (Frw,) Do Witt, 0, K. (Depr, Fle
trical Englmeering, Pntv, Frah, Salt Dike cfew,
RATi?): D Andrea, 1. PN osave Power 3704
PUUUURAL QM petst
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. s of combined doses of pulsed microwave
M4 v ocgarton and sodium pentobarhital on the ac-
srtlomo b shuttle-hox aveldance responses werle
1g-Evans rats. S5ix groups of
. dl1terent combinations of sod
corernital 40, 1, er 19 og/kg, tp) followed b
Pettes (0 ur | oow/em?, 3-GHz cacrier wave, Sill
susec pulse widch, for 30 min). Aftec
R tor o radiation, rats wete Temoved to o
Sl ohe and wlven 10 min to explore and adapr
fnlng was begun. The condittoning stimu-
40N was w copbination of sound from a speaker
a4 tllumtnation from the 24-V lamp in the
riat the rat happened to occupy at the on-
~. Purlag the tralning trials, the
avoaditioned stimulus (US: 0.7 oA
4 t conszant current delivered to
© ur tie shuttle-box) by 10 sec and
<t ntll che rat made an avoidance, escaped
@ the shock, of LIV gec of footshack had been
. . A training sesslon consisted of 50 trials
Ltrmoan averaye Vi-sec interttial fnterval., The ef-
recr of droe Jduse and the Interaction between druyg
aet e piiation treatment were statistically sig-

+ creases inodrog Juse were associated

e

latencie

cape ar avoid for both

radtated cate. There was no differ-

"ot aven radiared and nonradiated rats receiving

It

er, radtated rats glven elther 10 or
sy ke were slower thas nonradiated rats given the
dawe suuresting that there was a synergism be-
- Sl ! M radiatton and drug doses of 19 and
¢oweTatarbita

#F HYPFRTHERMIA  APPLICATOR WITH MOVING
FLECTRODES (MEETING PAPER). (Eng.) Cur-
{lwept, Flectrical Engineering, Univ.
wmron, Alderca, Canada TeG 2C7); Voss,
' Microwave Power 17(6):284-285; 1982 (2

a4

phantoms and capacitive electrodes
vy rboaggh an BN degree arc were submerged
ated tnoa saline water bath ta 22.1 C. Smalt
! olectrodes provided 200 W oat a fre-
v.7% MHz for 10 min. Temperature gradi-
v twar cvlinder are {llustrated. Extr:
! ¥ rbe aaca suggests that this techinigue
1 vy achleve a tumer temperature of 4%-

cintateing all other body temperatures

FRECTSE METHOD TO MEASURE PDANDY
RIOLOGTCAL SAMPLES  (MEETING Fa-
. s . =Y. (Microwave Res. Inst
St tast, New York, 333 Jay St., Breoklyn,
A. I Microwave Power 17(4):287-287;

Bofogeal Fflecr .
Racdealion VI w0 oo

The transmitted i
power density (PD)
ples Ls presented.
Tiandd sample 1 4 quart -

Fowet behtnd 4 vample, wii ,
dinturbiog the fleld at b

propattional to the EEERRTEES
Trodetermine the ot ' .
pov te pleowd 2o TEag wmy
Ctoms section as the sampha

Tne sanple
The ¥D s det
. with the
tng th
v oInctdent wave. 1o !

oo

crdent power and rerlecter o -
toe duput wa (R
tar calealating the apeiif o o -

plves the value of the Far o

conduct

ut oi the sampls

UNANESTHET i 25D 3
sologte~-FPharmacologfe, Bt & 0
Yert Finstedn, R8AZI V1ide
Ficrowave Power 17041304

+hrome-nickel ulated
the duodenal wall of
he etfects of 2,44 GHz
mooth muscle.  Rats 1o inaf o
sere drradiated {n oo multicode o and
wMfemd  or 1-4 hr. ecitts abs
measures by readings of forwar
at 5, 7.5, and 10 mW/cm” were
nW/g, respectively. During f-i.
slow-wave frequencics acceler
M expagure began {(by 9% at 5
cases and by 19% at 7.3 oW/
and disappeared 10-1% min 3
pasure.  Duodenal action pot
by radiation;
i 4 aw/ea’.
trical activicy is aff
accelerating effect on
dependent on thermal
effect on action potentials
citte MW effect.

hR4 TACK uF MUTAGEND
ASPERGELLUS  abs IET
A.TE75-CHz W MICROWA
{Pept. Blology, Coll.
Habash, R. W. Y.,
er [T(4):345-191;
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Bipiogica £¢ects of Nomranzing Erecramagaenc
Ragaten von s Qctoper 1983

The mutagenle effects of B.7179 Chz conr lnuous wave
(CW) mlerowave (W) radlatfon were studivd (n conld-
fa of Aspergillus amstelodami. Confdia were exposed
Foothe near fleld of & horn antenna for 3 or & hr at
an estimated incident power density of 2.09 mW/em?,
Faposufes were Carrted out fn the dark at tempera-
turvs canging between 28 and 30 C. During frradia-
tlon, the suspension was continuously stirred by a
totating magnetle stirrer (race of rotacton, 14 Hz;
4 1n.87 x 1073 tesla magnetic fleld was Induced by
the stirring device). The frequencies of contdial
color variants and of 8-azaguanine resistant mutants
Lo treated and un-reated populations were compared.
Both treated and untreated contdial populations gave
similar frequencles in morpholegical and in drug-re-
sistant mutants. The response was not affected by
exposure duratlon or by temperature elevatfon (2.2 C
and 2.4 € higher than controls after 3- and b-hr ex-
posures, respectively). The results demonstrate a
lack of generie response of conidia of A, amstelo-
damf to B.TI75 GHz CW MW radiation.

1hBS PSYCHOLOGICAL  SYMPTOMS AND INTERMITTENT

HYPERTENSION FOLLOWING ACUTE MICROWAVE
EXPOSURE.  (Eng.) Forman, S. A. {Navy Environment-
4l Health Center, Norfolk, VA 23511); Holmes, C. K.;
McManamon, T. V.: Wedding, W. K. I Gceup Med 24
(11:932-934 (1] refs).

Psvchological symptoms and hypertension following
accldental, acute, high-level exposure to X-band
mfcrowave (MW) radlation are reported in two healthy
men operating a portable high-power MW radar track-
1rg system during military field maneuvers. The ex-
pusures accurred {n the radfaring near field and
were from a contlnuous wave beam from a uniformly
tiluminated circular apertute antenna. The worst
case, a 54 yr old man who was exposed continuously
for B0 sec, showed an electric field strength of
475-980 V/m (corresponding to an_ equivalent plane
wave power deasity of 63-90 mW/cm2), Immediate ef-
fects were severe chest pain, vertigo, and a heating
sensation of the chest and head. Rapid onset of re~
current, severe headaches, insomnia, f{rritability,
and emotional labiliry were also experienced. Peak
severity of the subjective complaints occurred 3 mo
after the exposure, coincldent with a diagnosis of
artertal hypertensfon {n the range of (60/105 which
was controlled with medication. After 1| yr of fol-
lnw-up, blood pressure readings were normal but psy-
cholegical problems of varying severity persisted.
A Jl-vr-old man sustained Intermittent exposure ta
the MW heam over a period of 5 min (total time of {r-
radiatinn, approx. 75 sec). Tmmediate effects in-~
<luded a heating sensation of the head and chest and
a headache. Irricab{liey, insomnia, headaches, pho-~
tophabla, and visual blurring were experienced sub~
sequently. Hypertension of 140/105 was detected &
mo after the (ncident; it was controlled with medi-
cation. Blood pressure was normal at the 12-mo fol-
lnw=up; emational lability and insomnia persisted.
¥o nrganic basts was discovered for the psychologi~

Current Literature

cal problems or the hypertennt m ox
men; a diagnosls of acute pust-t
order was given In both cases.
men, aged 30 and 39 yr, were expooes
power density for 5-10 gec. They o
vertigo, and a heating sensatic
did not persist beyond 3 wk

0686 DEVELOPMENT  AND  ('5F (& 2 »

WAVEGUIDE CHAMKEK F ¥ pevii
DIATION KILLING OF THE MOUISH ASD
Schneider, 0. R, (bept. Pharma.
Wayne State Univ., 540 Fast Canf oi!,
48201); Felr, B. T.; Rappaocrt, M P
J Pharmacol Methods Rf&):2:o- -~

LELESEE £

A nonrestraining waveguide clapter liei,

with focussed 2450 MHz micruwave (Mw 1 1.
kill small rodents rapidly and with. .z
animals 1s described. The destyn
observarion that a rodent will pret.res

a darkened hole (e.g., in the broad ta « & b
waveguide chamber device) with a delsv t1-v @

sec after being placed on a lighted plat: rz ai-a
cent to the chambet. The MW generat or . wb: -
waveguide chamber (s attached oust have & oot
3.5 kW output power to properly hear tns moos

the small rodent head within the time 11
msec required for the accurate measorome ¢
concentrations of rupldly modularcd -
indices. For maximum coupling of MW vro:.
todent brain, animal placement must he 40 . .
of 1/4 wavelength from the closed end ot BT
guide. To ingure accurate positioning of o =14
ing wave of MW radiation at this locarion, o st
screw tuner wavegulde section is fnsert.t ior . 1n
waveguide system between the magnetr.
ber. A positioning cup, consfsting .
1indrical tube with a rounded end,
the wavegulde to optimally position
within the energy field. Two vers! b
guide have been extensively tested: a sma!
chamber suitable for efther the neonate miuke o1 rat
(up to 10 g), and a WR-430 chamber fsr wss
adult mouse and small Tats (to S0 g'. T oy
the entrance hole 1s positisned at Jdis:a
and 3.69 in from the terminal end of the be »,
the WR-430 chambers, respectivelv,

0687 PULSING ELECTROMAGNETIC ¥t T

TREATMENT OF  NON-UINLON Coea s
(Eng.) Caullay, J. M. (Orthop.
Unit, Royal Infirmary, Glasgow, S
S. J R Coll Surg Edinb 27{2):1 7
refs),

Four cases of non-union of the tib{a 1/ ar.
fully with pulsing electromagnetic *1
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et magne:

celdosurtace Is developed to deter-
errect or g externally applied electric
foretactton hetween negative charges
U wmembrane and positive fons
- A surface. The cell
e to Reoar fmmoveble herisphere with a con-
distribution of charges on the surface. A
clectrte fteld ts applied parallel to
vr which the hemisphere is afflxed. AL
period stter the applfcation of an enternal
electrte tieid that is long compared to the relaxa-
. of the surrounding lons but short compared
s seeded for movement of the charged mole-
sithie the surface, the electric fleld due to
arization can be estimated at any
cell surface. The electric fleld was
it each polnt on the suyrface under the
fen that gaf, << kT where q {s the charge of
247 the surface, a is the radius of the
the external electric field, k is Bolrz-
ant, and T 1s the absolurte temperature.
e electolic field are given as a function
cfase patenrials from 10 to B0 mV, temper-
m ° ta 37 ¢, and electrolytes. The solu-
At the electric fleld due to ton polarization
todenendent of the cell radfus for swall applied
15 prox. | Vlem); If qaF, < kT, it will de-
e <11 radius and polar spherical coordi-
oore refined model would include distribu-
Jdfscrete charges on the cell surface in-
a ceatinuous dlstributien, allowance for
Ltios of surface charges with the field,
ts af heund water. The model presented
a force due to courter-ion distribution
that could significantly affect the
are enbedded {n the membrane.

o for

ThE FI'KEMIA [N WORKERS EXPOSED TO ELECTRIC

AND MAGNETIC FLELDS (LETTER TC EDLTOR).
Wright, W. F. (Dept. Family and Preventive
isire, Univ. Southern Callfornia Sch. Medlicine,
Los Andeles, CA 90033); Peters, J. M.; Mack, T. M.
Lancer SOEIRYILAO-1IALL 1982 (1] refs).

vad

Leawsmi fncidence in Los Angeles County from 1972
t4 19'% in white males occupationally exposed to
electrical and maynetic flelds was studied following
reports sufgestiog an {ncreased risk for leukemia
with exposure to electrical and magnetic flelds.
Tiers were 19 cases of all leukemias among occupa-
t1enal <posed men; the proportional incidence ra-
tin fplv=nhserved/expected x 100) was 128.6. For
acure leukenfas, the number of cases was 23 and the
P1% 177.4, Far acute myelogenous leukemlas (AML),
rhu pumber of cases was 22, and the PIR 207.1. The
4ara tndicare that these Is a trend toward increased
“IBs in orcupationally exposed males and that the
risk v greatest for AML. AML in power llnemen and
phone Ttnemen and the cumulative PIRs for all
eetrieal 'abe for acute leukemia and AML are sig-

ricant .

Current Lrteratu

Ry FEFEOTS OF LUW-LEVED M1 rooma. N
ap o

ONOTHE  OEYE OF
Munemard, J. (Dept, klectrd
Tonst. Technologv, Gokiske
Papand; theda, T, wed s0ol v - ..
1942 (4 refs).

The bilologica! effects of luw-lvse) = T
radfation were fnvestigated {n rle g s
craytish (precambaras clarkiil. oot Ciae e

inserted {nto a waveputde aod
er of 1 mW for | min. MW po
HP Model BH20C swecp oscill J
GHz (continuous wave). Electrodes werw §
to the the optic nerve frur the s:d. '
gulde to measure the sponta
disturbing the electromapnet
neous discharge was recoried
diation, during | min of irra
power was turned of £, Althoug
waves and the mean value ot the
were not significantly chanys

distribution of the {nterval
gradually at the beginping o
creased and approached pre=-firra
calculated power density at !

diated under these conditivns waws o
the calculated temperature ir
I min of jrradiation was n.i)’
response, which was obraine
than Japanese maxiumum permissible cajom te oo
was not due to a thermal efrectc.

EXpobure
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€ orra
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0693 MORTALITY FROM LEUVKEMIA
POSED TO ELECTRICAL AND
(LETTER TO EDITOR). (Eng.) “il
State Dept. Social and Heul::
98504), N Enog 1 Med

MAUNTT

When proportionate mortalfly

expected x [0G) standardized »
were calculated for 158 cause-
occupational
through 1979, leuvemia = &t -
found to be grester tham vxis
old whose occupations Teduired tres 1 o
tric or magnetlc fields. Thy
from 67 (welders and fla-e

statton operatsrs) fn the o .o
sumed exposuTe Cooelectric 40 T e R
averaged [ 37, The PMP wan ooty §
tions. For acute leakemia, * o ~ i
(streetcar and subwav moioT H - =

and radfo repalrmend ant g
of expected tnral amd
from 1.7 to 37 and from .. ¢ e
The author states that

accupational  expogure oo cleotrioan e mapaet
flelds has not mentinmed caroie -~
these findings sngRest 4 causal 1viat. ot et
electric and magnetic tieids and Loames oo
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tlme of the milve to MW radiation was assessed by
measaring the interval between the onset of exposure
time far EML to reach a pelint corresponding
co (1-1'e} of the total change (approx. 631 above
hasellneY. The response time decreased as a power
function with Increasling SAR, from 9 min &t 19 W/kg
to 3.9 and 3.4 min at 68 and 194 W/kg, respectively.
When deep-body temperature was measured in re-
stralned mice during exposure to MW tadiation (inci-
dent power of 1 to 19 W), a direct correlation he-
tween the rate of Increase in deep body temperature
and SAR was ohserved: the cemperature fncreased by
1.9004 Cfsee tor each Wikg clevatlon in SAR. The
results suggest that control of EHL In Lk mouse is
highly sensitive to the rate of heat absorption and
support the hvpothesis that the mammalian heat-dis-
sipating svstem Is highly affected by the rate of
temperdture increace (l.e., temperature regulation
as opposed to thermoregulation).

0699 EFFECTS OF FELECTROMAGNETIC STIMULL ON

BONE AND BONE CELLS IN VITRO: [NHIBITION
OF RESPONSES TO PARATHYRNID HORMONE BY LOW-ENERGY
LOW-FREQUENCY FIELDS. (Eng.) Luben, R. A. {Div.
Blomedical Sclences and Dept. Biochemistry, Univ.
Caltfornta, Riverside, CA 92521); Cain, C. D.; Chen,
M. C.=Y.; Rosen, D. M., Adey, W. K. Proc Natl Acad
Sct USA 79:4180-4184; 1982 (35 refs),

The effects of clinically useful pulsed elecrromag-
netic fields (PEMF) on cultures of the osteoblast-
like mouse cell line MMB-1 were studied and the re-
sponses of the cells to hormones that either do or
do not appear to act primarily via plasma membrane
receptors were examined. PEMFs were produced by the
paired square Helmholtz coils of the Bi-Osteogen
clinical field generator. 1In one configuration, a
continuous train of single pulses was produced at a
frequency of 72 Hz. The second system consisted of
hurscs of 4-kHz pulses lasting 5 msec and repeated
at a 15 Mz rate. Both fields generated an electri-
cal gradient of 1.0 mV/cm. Exposure to both PEMFs
inhthtited accumulation of cAMP stimulated by para-
thyroid hormone (PTH) or osteoclast-activating fac-
tor (OAF) by decreasing the hormonal effects on
adenylate cyclase in the cell membrane. Inhibi-
tion of PHT and OAF responsiveness persisted after
the cells were removed from the flelds. The cata-
Ivtte activity of adenylate eyclase, as determined
bv fluoride activation, was not changed by exposing
cell cultures to elther PEMF. The inhibition of
cAMP levels was attributed to fleld effects on cell
sucface receptors for the hormones. Neither fileld
altered the effects on collagen synthesis of 1,25-
dihydroxyvitamin Dy, a hormone with a cytoplasmic
receptor. Another cell surface effect was the
blocking of PTH inhibition of collagen synthesis
hy the flelds. Mo significant difference was seen
in the effects of the two PEMFS. These experiments
suhstantiated the hypothesis that fleld effects are
mediated through the osteoblast cell membrane by in-
rerferences with hormone~receptor blnding or recep-
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tor coupling with adenylate cyclase,

0700 LOCAL HYPERTHERMIA FUk  THEATM N
CINOMA OF THE PROSTATR: A i#iliv .-t
REPORT. (Eng.) Yerushalel, A. (Radfazia: [r:
Weizmann Inst. Science, Rehovolt 76)00, lsrav! s
vadio, C.; Letib, Z.; Fishelovitz, ¥.; Ruroauky,
Stetn, J. A. Prostate 1:623-630; 1982 (P el

After extensive animal experiments, 15 parlents Wi
prostatic carcinoma received a total of 1.
ments of local deep microwave hyperthermis
2.45 GHz) either alone or in combination w!
therapy (6,200 rads) or hormonal therapy
day). LDMWH vas delivered from a probe [nserred
to the rectal cavity. Tumors were heated o ..'-4
while non-invaded tissues were maintal -
perature below 32 C. A total of 6 to 9 &' -zin
trestments were given at 2-3 day intervals.
ments were well tolerated by all of the raricors

subjective and objective improvements were rec -
in all cases.

0701 INTERACTION OF MICROWAVE RADYAT! N W!

TURKEY SPERM. (Eng.) Hall, r. A, i
Environmental Biophysics, Natl. Inst. Env
Health Sciences, Research Triangle Park, ¢
Galvin, M. J.; Thaxton, J. P.; McRee, D, I.

Environ Biophys 20(2):145-152; L982 (17 rets’,

Mature turkey sperm werfe exposed fn vitr: to
GHz continuous wave microwave (MW) radt:
temperature controlled wavegulde apparar
perature was maintained at &0.N 1 .8

suspensions were exposed for 30 min at an aoor.
specific absorption rate (SAR) of efthbor
50 mW/g. Samples were stirred during ox  sure

magnetic stirrers mounted below the waviauii-

eliminate variation in Intrasample tem;or:ton
The following parameters were examined ‘ot :
after MW expogure: percentage viabflity, peto
abnormal sperm, and release of the ensvmes laces
dehydrogenase (LDH) and glutamic oxall, ‘raress
nase (GOT). Removal of the seminal plasma rad o
fect on spermatocyte wviability; thes, rhe resy!
are from washed spermatocytes orly. time

perform the experiments and the stfrr
samples produced no observed changes ‘n
of the sperm or enzyme release. Viahilft
or above for all exposed and control yproups a0 4
not significantly affected by in vitro ex;ocures
SARs of 1, 10, or 50 mW/g. There were na sipnit
cant differences between treatment groups in ¢
percentage of abnormal sperm, Release of the owr
plasmic enzymes LDH and GOT was nut signffioant
altered by MW radiation.
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BoMAL LGNAD
A HYPFRTHERM LA,
Pniv. Mafne,
tmany s, Otte,
EERER

Xwgeimtion ol tumor Utssue duling

. awave (Mwo hvperthersia trestment of
: LT Tats wers studied. Tu-
othe nind teet ol 7-.ud g o fo-

ieies rals of both sexes 1 tumor
L= ml Clie 17 davs atter tmplan-
o tbservations were pecformed on o toral of
. W oreiwariag rats anestheclzed by ip Lajectiun
drum stobartital. Tumors were heated to 40,
Wy end s T ofer 3 mla by application of 2650 MHz
MWoradiation produced by a Radarmed tvpe 1205 o0
seterator, Tu@or temperatures were monitored with
“iataturized thermocouples and the power of the gen=
craior was adfusted as cequired te malatain tumor
teEielatuzes constant to withis .1 Co Core temp-
cratures, aean arterfal blood pressure, and blood

soases b the lert carotld artery were also monttar-
e ey heating, tuner tissue niopst e rak-
- fTe the cxvgenation state which wis deter=

Xvhemoglobin (Hbh) Y sataration of sin=
taEaT alerovessels with
siog a4 cryaphelomelric meth—
vivarled Lrom O to 1) saturarion
wasan 9T 31 sat.t o1 L) centrel
i vperthermia, medn saturacion
Sectoaned 0y 96 sat.l {11 tumors).  Hudever, mean
TLmer wkvgenatlon decredsed to 47 and le sat.l after
% and 45 € hyperthermla, respectively. No ~hanges
faocore temperdture, bleod pressure, or blood gases
wete recornded.  Lower HbJr saturazion values at 49
O were attributed to duecreased antritive hload flow.

Metabolic needs of the tumor tissue sach as Oxvgen
cansumptlon $c¢em to have a mlaor effect on the in-
tercapillary Hbug saturation distribution.

L¥) SULENTIFIC AND HYGLENIC 1SSUES LN BLOLOG-

1CAL RESEARCH ON MICROWAVES:  TOWARD RAP-
PROCHEMENT BETWEEN EAST AND WEST. (Eng.) Juste-
sen, it (Dept. Psvechiatry, Univ. Kansas Sch.
Medicine, Kansas City, Kansas 66003). Radio Sclence
I7{n81:15-125; 1942 (74 refs).

Maay issues and controversles sepatate the exper—
imental radiobiologist and the bygienist from the
Foal ot attaining a concordant view of biological
ettosts of exposure to microwaves and other radto-
ey electron etie (RFEM) fields. Although
ongest nates «of discord are struck by East-
dirferences fe.g., tevommended limits with re-
1 exposiry of  human populattons to  RFEM
¢ enerally orders of magnltude more serin-
tnorhe USSR than In the U.5.), there are dis-
m well within nattunal boundarles.
s are wddressed In o terss of seman=

Brofogical Eftacts of Non- oo,
Raasaton Vi1, Octitrer e

tie, tactical, logigtic, 4ni =':a
of wiich [n some measure have impoo
community of radio sclent {sts.
clude the false agreement or
trom tatlure to achieve commin
The tactical issues are those
ment: fleld strength, densitom trv, 4:°
The pittalis of faterdisidpiinary «
the logisticel burden and probliw:

two or more disciplines, strate.
deserving of study on a glabal |

Q74 COHERENT QSCILLATIUNS I8 Bl
TEMS: INTERACT tuN d
FREQUENCY FIELDS. (Fng.) Xatser, F.
retical physics, Univ. Pral e
97, D=7000 Stuttgarc BO, W. Germanyi. #ati
17098):178-225; 1982 (27 refsi.

Frehlich's concept of coherently escivet .
length electric vibrations fn the 1300 v oo
regfon associated with metastable states «
high dipole moment in biological mewhranes b
the basis for explaining the extrioritnary
sitivity of certain blplogical swsiems
weak electromagnetic signals. In this =t
range collective interactions within the mesi:
may lead to oscillatory biochemical Teati e,
resulting slow chemical osciliaticn is
a4 corresponding electric vibration by meis
large dipole moments of reaction-activaled wisn
Thus a macroscopic oscillating polarization ts »
up, causing large tegions to ascillate cohrrent!
the 10 to 100-Hz reglon (e.g., EEG activ
remalning (unscreened) polarization causes ti.
tem to exhibit a ferroelectric instability.
nonlinear kinetic equstions describing the s=
are dlscussed. Extremely low freguency fleli.
teract with the limlt cycle oscfllation, whi -
caused to collapse for certain frequencies 4.
tensities of the stimulation. This leads ts 1o
set of propagating pulses even for an extrem !
stimulation. There 1s {ncrTeasing expertzent s’
port for the rtather speculative madel wnd 1
existence of blological effects wt svs L
posed to electromagnetic wave Furtherfo:. |
respandence between this model and netve i
generating mulels has been established.

Vi

05 QUANTUM SOLID STATE MEUHAN Lsms #
TCAL FFFECTS OF ELECTROMAGNE
WITH EMPHASTS 0N LOCAL

Achimowtoz, J. (Milftare Inst. Avia
Wargaw, Poland). Radin Scfeace 70570 s
{16 refs).

Quantum solld state mechanisms ot e -

tects of noninnizing electromymetl 1ot



Bioiogicat Eftects of Nomonzing Electromagnelic
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te-tewed, and an hypothesis concerning mechanisms
baset oq biological superconductivity {s presented.
Classica!l and quantum mechanisms of bloeffects are
canpatcd, stresstng the necessity of not only con-
slieriud quantum absarptfon, cransfer, and conver-
s1o0 ot radiant enersy in binlegical systems, but
Josso ot appropriate systems modeling., There 18 a
need tor developing quantum models of the biolog-
1ol solid state on the supramolecular level to fill
the gap between molecular and cell biology. The su-
pranulecular models of wmacrumolecules and enzyme
complexes are reviewed. The high-temperature super-
conduc:ivity problem in organic systems is discuss-
ed, with stress on the importance of system struc-
ture and the excitation quasi-particle (phonon and
eleceron) spectra relationship. New mechanisms of
enzwaarfc acclvicy assuming enzyme-substrate com-—
plex electron spectrum instability induced by elec-
tron-and phonon mediated electron-electron interac-
tion are proposed. Since this quantum cooperative
phenomenon 1s the possible origin of specificity and
etticiency ot enzyme action, fr is extremely sensi-
tive to system-generated electromagnetic flelds,
which gives the possibility of enzymatic regulation
4nd also may explain some nonthermal resonant bio-
effects. In systems containing supercenducting re-
glons, the processes of electron transport depend
strongly on magnetic and electromagnetic fields
which can be the origin of bhiological effects of
nonifonizing radiation. Local sunerconductivity
coterent electron states) and the Josephson effects
are discussed as the possible mechanisms of bioef-
fecr, such as the observed sensitivity of small an-
imals to very weak magnetic fields.

0706 MEASUREMENTS OF ELECTRIC AND MAGNETIC

STRAY FIELDS PRODUCED BY VARIOUS ELEC-
TRODES OF 27-MHz DIATHERMY EQUIPMENT.  (Eng.)
Kalliomaki, P. L. (Inst. Occupational Health, SF-
00290 Helsinki 29, Finlaod); Hietanen, M.; Kallio-
maki, K.; Kelstinen, 0., Valtonen, E. Radio Sci-
ence 17(958):295~-345; 1982 (5 refs).

To iavestigate the exposure of the physiotherapist
and tn unprescribed tissues, electric and magnetic
stray flelds were measuted around 3 types of com-
acrcially avatlable diathermy units () Siemens Ul-
tratherm APR units, 3 Curapulse Curamed 418 units,
and | Diapulse D 401 unit) with 4 typical electrodes
in 6 routine therapeutic treatments. The subjects
were ? men and 2 women. Fleld strengths were deter-
mined at the noint of treatment and at 14 locations
cluse to the patient's body, and as a function of
dlstance from the electrodes. The radiation dose
setting was at position | for continuous wave power
and at pusitions 5-7 for pulsed power. At a dis-
tance of 1.6 m from the diathermy units, the power
density was less than 10 W/m2. The results showed
that the diathermy devices are very similar with
respect to stray flelds, but there are great differ-
ehces hetween the electrodes during specific treat-
ments, When the unit was well tuned, the relative
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output power vt the equipmen:
tional to the dose scale
cles were fouund to he on
the respective instructio
The measured values o1 ol
strengths are tabulated.
to select proper elosttodes 1o art
treatments, as they fndloat, wiics oo -
have mintmum stray ficlds.

orar ELF  MAGNETIC FIELDS IN ELFUTRONT
WELDING  INDUSTRIES. (Rng.)  luvs
(Dept. Bilomedical Engioecri LR pame Tolv.,
581 85 Linkoping, Sweden Po haL NEoen o,
E. G. Radio Sclence [7(9%):119n-dr | W~ B TR LY

N,

In order to obtain a rvalist:c
studies of the bloeffects or 1 e Ta e
fields present in industrial envir.ames.,
fields were mapped for & numbe: - 1 w1
processes. All of the measurements <
at polnts selected to obtain the o1
{mpressions of the fields to whif t
exposed. Measurements were carried out
of a F W Bell 610 gaussmeter ope
kHz and the dynamic region it.] ;
104 G. The tndustrial measuremcats .
the magnetic component of the fivid is
studjed require high currents even 'k
age is used, Field flux densities
10 ®T at mostly 50 Hz were tow
tric welding and electric stee
the magnetic flux density and the I
very high (up to )0 kHz) nedr  dndiet
and a study which will fnclude elec
urements {s planned. [n order
on how low-frequency mapnetic fleids 4
industrial environments, it is {mpart
the flux density data measured
laboratory. As understanding
field {nfluences binlogfcal strurtures
lar level increaes, it will be sibie t
effects at higher levels and o esranlish
l{able threshold values.

Baris 3o

0708 POPULATLUS EXPOSURI T0 Umy st op i

CAST RADTATION I8 THE "S1i+% SUaTH
(Eng.) Tell, R. A, (0Dffice ot Tatter 1w an
Electromagnet fc Radiat ton Anslv=fs Bionch, -¥a, 1
Vegas, KV B9114); Mantiply, i. 0. ®aii -
(55):398-475; 1982 (1% rers).

Nearly 11,000 Individaal broodooet ~a00 o i
tensities were determined a2t 371 measire o
distributed throughout 12 large cbties B
lanta, Mlami, New York, Philadelphia, <
vegas, Washington, San Diegn, Portjand, &
Los Angeles) to estimate pojela




Buclogcu i - E
Current Literature Hachatan Vi 1 0 1 res 40,

CA¥) and micr wave radtation. The eu- 100 My, R
fve popalatfon ot the (2 cftles represents (8% cal convergense wotn ne
bothe tatal Ues. population. Tt included 38,944
us enumerat Son districes (CED) with on mean pap-

alaticn 990 peesonn. the 33 sites come
i Caratluns, 2o low VHF and 31 high
HE IV amd 31 UHE stations.  VHE and DA
“he main source amblent R e
A mputer algert using the o TN
Stimate the Froadoast exposure B e
notne metr volizan boandiries ot setlence, Sre fr., -
thes was aeaeloped Tre results provide Moo Radio Soien e .
4 Nl the tractinn ot popularton that
i ooetentially exposed Lo various Lotensities of KE
fadration, A medt expasurs level of 0,00% W/ omd A thearer il -
time-averiged power density was determined tor the cdy cured 1
popalation ot the X clutes.  Approximately 1Tt magner et v '
the papulation <tadlef, or ahout 380,000 persens, i biolay
{s potencialiv exposed to levels yreater than | ud/ sented. “
eme, tne sugsested satetw gulde tur the population clrcular r1 i
toche USSK.  Alternarive technlyues of using the areas,  The induc '
Seasnfement Jats to tinate population exposure are in each i '
cxaminet and future extenyinns of this work are dis- o the ot
S8 sed . method, '
caleulate Lodu B
cal bedles i
sipadfieant .
utions. A .
HEY MEASUREMENT 0F 1NDUCED FLECTRIC FIELDS IN measure the i
A FHANTOM MODET OF MAN. (Eng.) Chen, K.- trequency masnetic fioes fo
AL fept. Kleotrical fnesring & Systems Science, nadels constructel with .
Srate Umive, Yasr Lansing, M1 4RR2LY; Kuks- phanton biatesics! mater
g, Sa; Nequist, . Badio Sclence 17(58): tied by the sl
95, lenl (5 rers). results.
A drexpensive o rugeed {mplantable electric fleld
probe with an {ntorterence-free lead wire svstem was
cunstructed to measure the induced eleciric fields [ IRRAL AL o i
fnoa phantom model model of man irradiated by waves OF HUMARS anb
Gt various frequencies.  The probe consisted of a 0OF A SMALL LOOF  ANTENNA. '
short dipole loaded with a zero-blas micrnwave (MW) (Dept. Electrical Fogineer
disde, and the interference-frec lead wires were Lake City, UT R4ll2 v
constructud with two serfes of lumped reststors of J Hej Massoud:, 1. S
kihm,  Characteristics of the probe were checked by 19R2 (2% rifs),
medastrime the indeced electric fields in irradiated,
snall cubes Frlled with phantom materi-
1l The measured resuits agreed well with theoret- Absarptiun vhati te
foal resoits obtagined from the teasor {ntegral equa- vls of hussns ani v
tlon methad, A phantom model of man scaled to 1S6 of a small roaxi. N -
’ man ~ade ot thin Flexfplas acar fiedds o 1ty Pt .

fhe
HREE

sterial ot appropriate con- used to
iy and placed 1p 3 large MW volved
chamberoand exposed to S00-3900 MH7 travel- mizla ted au
tic wa incident normally  from trans
“uced elevtrie Fieids were probed At

@

sver R locatdons dnone stde of the model and the the vector sphedn il . :
dletritut o on the neasored electrle flelds was ue probles S et
with the distribution of thesretical re- tion mettod, B et
Cafned numerieal iy trom the tennor fntegral dfstribat o and the e s
settonts,  While aqualitative ment was Lated s Tt
e twerr experiment and theory, the agree- Jitterent e
to deteriorate ar lower trequencies. of 0 .
ta to the tothat the magnetic mode sedium 1 et
clectric tlobd searts to dominate the the aver . .

BTN becomes bower than valaes ol . -
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an {ncrease In the average SAR values was generally
opserved, In spite of the complicated nature of the
near fields, the absorption chatacteristics can be
explatned tn terms of the incident vadiation. At
all frequencies, cxcessive heating occurs at the
surface of the spherotd while a limited absorption
accurs in the central region around the major axis,
This result 18 of particular importance in hyper-—
thermia, where efforts are being directed towards
achieving deep-tissue heating by a coaxial coil car-
rying radiofrequency power at about 27 MHz.

0712 STUDIES OF MICROWAVE ABSORPTION IN LI~

QUIDS BY OPTICAL HETERODYNE DETECTION OF
THERMALLY INDUCED REFRACTIVE [INDEX FLUCTUATIONS.
(Eng.) Davis, C. C. (Electrical Engineering Dept.,
Univ. Maryland, College Park, MD 20742); Swicord,
M. L. Radto Sclence !7(55):855-945; 1982 (6 refs).

A new technique is described for performing micro-
wave (MW) absorption spectroscopy of transparent or
translucent media, particularly liquids, which dir-
ectly measures the frequeacy dependence of power ab-
sorbed tn the sample. In this technique, called
phase fluctuation optical heterodyne spectroscopy,
the refractive tndex fluctuation produced in a sam-
ple when its temperature rises as a result of ab-
sorption of MW radilatlon is measured. This refrac-
tive Index fluctuation produces a phase fluctuation
in a single-frequency laser beam passing through the
sample. For a small temperature increase, the mag-
nitude of the induced phase fluctuation {s directly
proportional to the temperature increase, and 18 a
direct measure of the amount of absorbed power. The
phase fluctuation is measuted by heterodyning the
laser heam which traverses the sample with a refer-
ence beam derived from the same single-frequency la-
ser. Preliminary experiments on water and ethane-
diol yleld absorption spectva that are consistent
with those obtafned in previous investigations using
convent ional techniques.

073 THERMOGRAPHIC ANALYSLS OF WAVEGUIDE-IR-

RAD1ATED INSECT PUPAE. (Eng.) Olsen, R.
G. (Naval Aerospace Medical Res. Lab., Pensacola,
FL 32508); Hammer, W. C. Radio Sclence 17(58):955-
IN4s; 1982 (B refs).

A high-resolution thermographic imaging system was
used to study radlofrequency (RF) absarption pat-
terns in the yellow mealworm, Tenebrio melitor L.,
for waveguide {rradiation situations. Farly-stage
pupae (1-3 days old) of the yellow mealworm without
visible defects were mounted inside a right-angle,
wavegulde E bend and {rrad{ated through longitudi-
nal slots cut in the broad wall of the E bends,
Use of the E bends was required by the addition of
4 closeup lens assembly mounted on the front of the
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thermographic imaging device, a Speitothe
900, which was used to obtain the m.s
spatial distribution of absurbed rdcromove  'a
ergy at three frequencles. At I.4and .9 i

MW source was a sweeper/osciilatur (A tic
that was used to drive travellng wave . ar,
ers (Semidyne); at 10 CHz, a Gunn on.iltatl
tral Microwave CMF~420AE) supplied thuw jowez.
ured power levels were 25 W, .0 W, ant .1 =%

pectively, at 1.3, 5.95, and |0 uHz. Jhe toor
graphic images show good resolutfun o tre
ated pupae; many of the thermogram:. <leailv =
the head, legs, and other features., Distinct d
ferences in electrical propertics vxist hetwes.
various sections of the Insect, particularly betw
the abdomen and the other two sections. These th
mographic messurements suggest that mure Ui
work 1s needed to properly model the i
nature of the actual pupa.

0714 MILLIMETER WAVE IRRADIATI.N A A%
MENT SYSTEM FOR CELL SUSPENSI-As.  *
Tamburello, C. C. (Inst. Elettrotecnica & Hletir
ica, 90128 Psalermo, lraly); Zantoriin, L. ha
Science 17(55):1055-110S; 1982 (r refs',

The high water content of cell suspensions, wh
is necessary for cell survival, credles cert
problems in the measurement of electric paramet
in the millimeter wave band. By feeding microw
energy through the sample holder bottom, it

been possible to make accurate measurements of

sample mismatch using a highly sensitive null

terferometer. Two measurement systems have b
developed; the first, which wutilizes a tuny
klystron in the 65-73 GHz range, allows prec
measurements at fixed frequencles; the sccond, w
utilires two swept {mpact avalanche transir t
(IMPATT) sources covering the 66-85 GHz range,

lows rapld parameter measurements over a wide 1
quency range but with reduced precisfon. Rerl
tion characteristics of a cell sediment van be
curately derived i{n the 60-90 CH:z fregquen.y fa
These results may them be utflized in cooper.:
with biologists for analyses of correlatiuns betw
electrical and biological eftects, 1n an wviturt
better understand the mechanism of microwave Ing
action at the cellular level and tu b
physical model of these phenomena.

0715 A MICROWAVE METHOD FOR ESTIMATING 4%

LUTE VALUE OF AVERAGE LUNG WATLK, «in
Iskander, M. F. (Dept. Electrical Enginecrirg, "o
Utah, Salt Lake City, Utah B4112); Durney, ¢,
Bragg, D. G.; Ovard, B. H. Radlo Sclencw |
1118-1178; 1982 (21 refs).
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The a*tifty to measufe lung water 1s an wessential Gl IMPLANTAR b MIfw

ttagrastle technique for the dlagnosis of virtually TCAL HYPPRTHERMIA, (i,

A Lang Jdiseases. A microwave (MW) transmisston (pept . Radiation Oncolegy o B
merrod tor caleulating the absolute value of the Univ. Marvland Schy Medicdre, i -
water conteat of the lung has heen deveioped, using Samatas, L. Cheury

cpcterized axfal tomography to obtain a transverse Fadin '
srossssecttanal Amage of the thorax showing the di-
nsions and the relative positlons of the organs
crdothe MW oapplicaters.  The electromagaetic field
rarlem t5oth solved numerically using the method Microwave (MW)  induced hy; rtters f
t moments. The numerical procedure was evaluated rally located radfators provises -
brocarrving out detalled calculations for a human provement in therapv tor nenaplasia
we-section, and  the cross-section of a dog's brain and other organs which are arroo
thorax.  The transmission coefflelent can be dir- budy orifices. Coaxtal MW raditalors oo
wctly related to the average amount of total water to pass through standard bronctos. e oo v
serent in the lung since the mismatch herween the scopes have been constructed, 7 .
M4 appli-ators and the patient's skin fs found to val control of radfator pusitirc. A iewf. © ¢
b Bighlv insensitive to the changes in the underly- is combined with an antenna ronsist i
Ing Tung parenchyma. array of half-wave dipoles which, (v tot
connected by an external lne that w0 1o

with the radiation pattern, are conneste? ‘o
ternal cable whose outer conductor fs simultare

1y used as the radfating element. Thoe o1,
formed by cross-connecting the laner
- ASS OF NeW MICROWAVE THERAPFUTIC AP- conductors of rhe cable at fnrervale, n
PLICATORS.  (Eng.) Lin, J. C. (Bloengi- im the needle antenna. When the radi o
trg Program, Univ. T1linols, Chicago, 1L 60680); in a phantom materfal wich the same dfcletr
Ghods, A. Radio Science 17(58):1195- mittivity and 1ass tangent as bufas rus -
(1 refs). Mz, test results show more than "% L ri,

at the radiator is absorbed by the plant:
der to ohtain realistlc estimates of the oo
distributfons induced bv the coaxial v

A fass of new direct-contact microwave {(MW) appli- live tissues, steady state in vive hr s
cators for hvperthermta and dlathermia applications were measured in feline esophagus a

{5 described. The applicators consist of three con- heating and cooling times were shir T
centric, clrcular, cylindrical tubes. The inner cyl- diation was confined to the target volumes w

‘nder mav serve as a port for clreculating coolant detectable leakage.
to reduce surface tempetature, as a port fer intro-
ducing fonizing radiation in cumbination therapy for
rancer, or to Insert a temperature or field sensor
far monltorlng purposes. The ceaxial waveguides

formed by the inner and middle cvlinders and by the 0718 RIOLOGICAL AND BEHAVIORAL FFFECIS 0F 1f
middle and ourer cylinders can be used to propagate NATAL AND POSTMATAL EXPOSURE Tr 259
TEy) and TE;| modes, tespectively, for dual-beam, ELECTROMAGNETTC RADTATION 1IN THE SOUIRRED s
=tngle frequency operation, or may be designed to {Eng.) Kaplan, J. (SRT Internarional, oot
permit two frequencies to propagate with the same CA 94025); Polson, P.; Rehert, C.: v,

TE( mode. The dual-beam 2450 + S0-MHz applicator M. Radfo Sclence 17(55):1395-16
Nas an an overall diameter of 10.4 ¢m at the output
aperture, The annplar reglons formed by the middle

and oyter cylinders are loaded with high-density The effect of chronic microwave (MW .
polvfoam to glve added structural support. Dielec- or below the ANST-recommended radjzni e
tric loading may be used to malntain a small aper- guide for human exposure on prenatal i "
ture diameter and srill permit the propagation of development of the squirrel monkey (Sais

TE}) and TE;} modes at lower frequencies. The ap- reus) was studied. Pregnant squirrel eoodo s
plicator has a measured voltage standing wave ratio were exposed to S0 MHz radfation is -
“t 1.2%. At the therapeutically cffective specific cavity at whole=hodv  average speoitee o0
shsorption rate of 235 Wkg, the net forward power rates equivalent to thowe tesnl®ing 0 ¢
required Is only 26 W; the maximum leakage at dis- to plane wave {rradiation at M, N,

tances of 5 cm from the applicator surface In con- Wkg (R, 5, &, and & monkevs, respeots

tact with a fat-muscle phantom is & mW/cm2. These births occurred, exposed animal< were o .
results conpare  tavotrably with the best designs signed to proups for which expocntes w RN
available anl are superfor to the noncontact appli- terminated or continued.  Te beth ocasios 0
varors currently fn clinical usage. Thus the new were treated topether with thetr mortors = e
applicator may be a good candidate for safe and and then alone for an additineal & o« o 0n
wtft-acions use in diathermy and {n hyperthermia occenrred 3 hr/day, 5 davswk throay

romhinat fun cancer therapy. No differcnces were found  herw




Bioogeal Efrects of Nomonizing Electromagnenc

i panon Vi Qclober 1983 TurrentLteratun
contral adult monkeys with respect to the number of arm LH 3 i

1ive ®irths produced, or to measures of locomotor Lo TELE

activity, maternal care, wurinary catecholamines, VIKW. (Fmror oAl ok

plasma cortisol, phytohemagplotinin-stimulated re- Calitnrota, ! N

syonse ol peripheral blood lymphacytes, of electro- Fadio St e
encepralographic (FEC) activity. Offspring exposed
at 3.4 W/kg hoth hefore and after birth had a high

murcallty rate (4/5) before & mo of postpartum age. Studies ot br (B T

These results supgest that MW radiation at power tromagnetfc fields oy W "
densities to 3.4 W/kg might have little direct ef- cxperiments testisg the i
fect on the monkey fetus when exposures occur in ence of lanthanum may = i RN

utero duting the latter half to two-thirds of preg- tated chiek hratnm exposed @0 w0 . E
nancy but that continued exposure after birth may tromagietic fields are fogorte !, o s L

be harmtul. No differences were found between ex- rebral hemisphores weie 0y o . S "
posed and nenexposed offspring in the same blood, solutions of differ {ued . I
urine, and EFC parameters; growth rate and most as- posed to a &% Mile freld oo .
pects of behavieral development were not altered ulated at 1o H7 1o a to, b T
by exposure. In a follow-up study, pregnancy out- .75, 0TS amd DL

come and offspring survival were compared between arion was werty o0 o - N

a group of 31 monkeys irradiated at 2450 MHz begin- efflux was comg
ning in the first trimester of pregnancy and a group bonate, tncreas

of 34 sham-treated controls. After parturition dams bonate, without calcle E i B

and their offspring were treated under the same con- solution containing lantha : ,
ditiens; then offspring were treated alone through 9 hemisphete was tested aa: . . B
mo of age. The results of the latter study did not brain with left and riy

support thase obrained in the inirial experiment: no and test samples. FEftlux . .
differences were found between irradiated and sham- solution was the contr.) 1 o e -
exposed monkeys in the number of abortions, still- ing calelum concentrart: [T ks o
hirths, or livebirths that occurred or in the number solutions. Efflux in t T .ol .
of offspring that died. medium served as Teforen. i orhe oo

lanthanum. The resulrs or the vape
previous findings that ral
tude-modulated at hraln waw ©
calcfum efflux from tsalatcd booh oronpe o0
New observations incluode -

of the response to variatis

ni9 CONSTANT-DOSE MICROWAVE IRRADIATION OF IN- tion (N to 4.0k mM) in ' ’
SECT PUPAE. (Eng.) Olsen, R. G. (Naval hancement by addition of b
Aerospace Medical Res. Lab., Pensacola, FL 32508). hibition In the absence ot .
Radlo Sclence 17(58):1458-1488; 1982 (4 refs). els. Addition of la 8 L . B

solution restored
ulus decreased calvium vid
The effects of a constant total dose of 5.95 GHz mi- that weak extracellular !

crowave (MW) energy on pupae of the yellow mealworm ating at low freque
Tenebrio molitor L. were investigated. Pupae were

quency modulaticn on

irradfated in the standing wave of 2 continuous MW may be transduced in 4 IR s
beam. The standing wave configuration produced al- Jar negative hinding erm Ty .
ternatlng planes of electric fleld (E) and magnetic caleium foas and sur . .

fleld (H) intensities, and the pupae were mounted gen ion biading, T I . -
in either the E fleld or the R field plane, Expo- so far defimed far a0 0 Do

sure duration was 1.5, 3.0, 6.0, 12, or 24 hr with caleium binding stromyle )
specific absorption rates (SAR) of 208, 104, 52, 26, teraction bascd on long-rarce ' ’
and 13 W/kg, respectively. Irradiations were con- length of a cohorently e tem
ducted hath with and without a ventilating fan that The cooperative asperts of i c P
limited the rise in chamber temperature to less than in frequency and power window. e 1o i
4.5 C for all irradiations; without ventilation, the different role for bedropon n
temperature increased about [l C at the highest pow- neling accurring hefuw.s: T ! : W
er level, Abnormal development as a result of the across the houndars hefwres o' fors ae o A a1
MW exposure was seen only in the high-power, short- chatge zones.

duration experiment without chamber ventilation. It
fs proposed that a predominately thermal interaction
mechanlsm operates in abnormal insect development,
which hypothes!s necessarily precludes the exis-
tence of cumulative effects. For this configura- 0721 COMPARTSON  OF
tien and frequency, 40 C appears to be the threshold CHARACTERT Y
for effects. SOUND,  (Frp. )Y TEe, tooi, twer oo

CTOOAND O pr
LS
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gincering and Nearolopgy, Wavne State Univ,,
Derro it ML aM2N2); Meltzer, R J Redding, F. ¥.
batSorence 17(SS):1998-1A3S; 1982 (Ih refs).

The rtermoaelastic theory of microwave (MW) auditory
Tent was comparned with new measurements obtained
foocars and with previcusly avallable measurement.,
cribes the acoustic waves generated fn
as tunctions of the sfze of brailn spheres,
and characteristics of impinging and absorbed MW

Anesthetfzed cats were placed In a ste-
head holder using hollow ear bars. During
the experiments, the animals' body temperature was
matatained between 36 and 39 C. The dorsal aspect
<F the skull was exposed and insulated stainless
steel electrodes were advanced to various brain scem
nuclel and tixed to the skull. The reference gold
plo electrode was always located near the lowest
patt of the right ptona. A small direct contact ap-
plicatar (Flmed 15) was used to deliver short rect-
argilar 7.5-25 usec-wide pulses produced by an Ap-
plied ¥icrowave Lab. MW pulsed signal source (2450
Mz} at a rate of 10-100/sec. Peak incident power
virted from 0 to 100 kW. Biolelectric activity ex-
tracted from the vertex and from each depth elec-
trofe was amplified by Grass (RM 122) ampliffers
with a band pass of &0 Hz to 10 kHz and summated on-
tine wskng a Nucelar Chicago computer of average
transtent. The first 10 msec of the averaged re-
sponse were displayed on the cathode-ray tube and
a'so photographed. The thermoelastic theory cor-
related well with experimental measurements regard-
tie the frequency of sound and threshold of sensa-
tiun, width of impinging MW pulses, independence
from MW frequency, and specific absorption rate dis-
seibaclon.

ez THF FFFECT OF MICROWAVE RADIATION (1.0

GH:) ON THE BLOOD-BRAIN BARRIER IN DOGS.
(¢nk.) Chang, B, K. (Div. Hematology & Oncolugy,
hept. Medicine, Electrical Fngineering & Neuro-
surgery, Nuke Univ. Medical Center, Durham, NC
27710, Huang, A. T.; Joines, W, T.; Kramer, R, S.
Radio Scierce 17(55):165S-1685; 1982 (10 refs).

The totegrity of the blood-bratn barrier (BEB) was
eualuated In dogs following exposure to continuous
wave micrwave (MW) radiation at 1.0~GHz (20 min at
power deositles ranging from 2 to 200 oW/em?).  The
MW source was an AIL 125 generator. A Plexiglas ap-
paratus for suspension of a double-tidged waveguide
horn antenna was used to delliver near-field MW radi-
ation directly onto the top of the head of amcsthe-
tirrd 15-17 kg mongrel dogs. Conttol (11) and ex-
posed (1) dogs were fnjected with 29-30 uCt/kg of
10 athumia as a tracer. Cannulation of the cis-
terna ragna and the femoral vein permitted simuita
necgs wampling  of  cetebraspinal  fluid (CSF)  und
plas=a wvery 00 min for § hr. Measurement of the
st iplasma distribution ratlo of L3I revealed no
erttect on the BBR At power densitles of 2, 4, 10,
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Bowgral Ettects of Nomonirng Electiomagnenic
Aaganen Vi, Octeoer 1643

patholagical findings {n 2 exposed rats | mo after
exposure were that the hraing appeared swollen and
microtocal gllal nodules were present in the brain.

BRI INTERACTION OF AMBIFNT  TEMPERATURE  AND

MICROWAVE POWER DENSITY ON  SCHEDULE=-CON-
TROLLED BEMAVIOR IN THE RAT. (Enp.) Gage, M. 1.
(Neurotoxleology Div., MD-74B, Health Effects Res.
Lah., EFA, Research Triangle Park, NC 27711); Cuyer,
W. M. Radlo Scfence 17(58):1795-184s; 1982 (15
refsd,

The interactive effects of microwave (MW) power den-
sity and temperature on behavioral changes measured
immediately after termination of exposure were in-
vestigated in #4 adylt male lLong-Fvans rats trained
to insert thelr heads Into a food cup to ebtain a 45
mg food pellet on a l-min variable-interval schedule
ot reinforcement. Exposure to 2450 MHz continuous
wave MW energy took place {n an anechoic chamber un-
der far field conditions; relative humidity was 50%
durlng all exposures, and air velocity was 0.07 m3/
sec. Two groups of 4 rats each were exposed for the
15.5 hr perifod from 1630 te (0800 hr under one of the
tollowing combinations of power density and air tem-
perature: 8 or 14 mW/cm? at 22 C; 0, B, or 14 mW/cm?
at 26 C; or 14 mW/cm? at 30 C. Before MW exposure,
1 datly behavioral testing sessions followed a sham
exposure at 22 € to acclimate the rats to the hous-
Ing conditions during exposure. The last sham ex-
pasure also served as the 0 mi/cm? at 22 C exposure.
The night following exposure, each group was given a
sham exposure at the amblent temperature of the pre-
vinus night, Rectal temperature was measured in |
rat of each group hefore and after each MW or sham
vxposure. Behaviotal testing occurred approximate-
ly 10 aln after termination of exposure. MW irra-
dfation was found to reduce rates of responding in
direct proportlion to the power density at each am-
bieat temperature. This decrease of rate was most
pronounced after exposures at 30 C. During sessions
I dav afrer MW exposure many rats showed behavioral
averTrompunsation as response rates excecded those
mvasored the day before Irradiation. When response
duration was measuted, Increases in response dura-
tion were seen aftef exposures at L4 mW/em? and 26
r and after exposure at both 8 and 14 mW/em? when
the temperature was 30 C. There were no stgnificant
Increases In response duration after any exposures
at 21 €. The tesults indicate that the Intenstity of
ww {rradiation and amhlent temperature interact to
increase decrements in rates of hehavioral respond-
{ng measured at the termination of {rradlation.

1 FFFECTS OF CONTINI'NUS AND PULSED CHRONIC

MICROWAVE FXPOSURE  ON  RABBITS. (Eng.)
Chou, C.-K. (Bloelectromagretics Res. Lah., Dept.
Rehahilitation Medicine, Unfv., Washington Sch. Med-
{etne, Seattle, WA 98195); Guy, A, W.; McDougall, J.

Current Literatu

A.; Han, L.-F. Radlo Sclence 7750 Kot o
(18 refs).
The effects of exposure o Confifmis wav -

pulsed microwave (MW) ticelds Lur o i-r
Investigated and compared §n In New Jealant s
(3 mo old: 9 male, 9 femaled. Acimale wore (i
tn Plexiglas cages and exposcd singis .
anechoic chambers to CW, pulsed,
plane wave filelds for 2 hridav, *
days. An § band standard-gain Lurn wus
above the animal. Because of the limited
erage power output (10 kW peax power: or i
generator (Applied MW Lab. PHAUR), m:
power density at the antmal location
em?, To maximize the animal expusur
exposed singly to 1.5 mW/em? pulsed t
width, 10 usec; repetition rate, [
The same average power density was used
posure. Sagittal specific ahsorptrios race
patterns were obtained thermographirally e e
sagittal SAR for 1.5-mW/em? fncident power demecr.
was 2.1 Wkg Iin a rabbit's back and b.r W ey 1 e
head reglon. Carbon loaded Teflan wires woere et
for the electroencephalogram (Eri) recordis
control for possible effect of circadis P
the schedule of exposure for each yrour ! ‘i
mals was rotated. No signiflcant differc-.os o
observed between the exposed and sham rahbi:
body wt (measured every other dav); FHG ani oo roc
potentials (recorded 1/wk); hlond t T
ical, chemical, and morpholagfical studics, .
or cataract examinatfon before and after the % 1
exposure. At the end of the 3=mo perio
rabbits were injected with varisus dos.
mg/kg) of apomorphine to study drug inds
thermia and behavioral hyperactivity.
(1 exposed to CW, 3 pulse-exposed, and
posed) animals died during the experiment {ndioar:
that the animals were very scasitive to the
phine (normal young rabbits can tolerate up 1. = -
kg dosage). The remailning rabbles (5 cacl ;oo
to CW or sham-expesed, 3 pulse-expos
filced and detalled histepatholopis
were carried out. No consistent, «
ferences {n tissue damage were ~een
pathologlcal study.

st

n76 THE RESPONSE OF MOUSE  waMwgipy 1 e
MICROWAVE  HEATING A1 .ot

Robhinson, J. F. (NDiv. Radiation Theoapy, feuie,

land Sch. Medicine, Baltimore, M0 J) oo vtouny,

¥.: Harrison, G. H.: Samiras, . kui

(58) :1958=1998; [9H? (K retul,

The response of mammary carcin
the flanks of female CIH mice 1o
duced hyperthermia was studied a
ter bath heating. Tumor fegrowth time
time for the treated tumors to regress |
a val twice that at the time «t freio
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S THLeE oL ot UMt Tespo in
e oty mintmize the stze and
© D Len GHe MW heating, The Lumirs were dmnersed In
s o hoe
Cwere asedsa seaisolld gel and @ fesporatore
wrolled Higutd bulues made ap or 20 crranol in
Lo osaltae. Inarder to reduce cnergy depast-
eradients, two parallel opposed M
ctrically loaded ©o support 4 sioolated trans-
celectromagnetic wave were encrpized altor-
v 4t A rate which was fast (o comparlsen to
¢ of Cumor cooling.  Durfng heating
the temperatufre was monttored imoedlatels
3 not  iaside the tumor, Target temperature

42, 41, 4105, and 44 C, together with on am-
t teMperdture control. During heating In the
Tigald holus, tumer temperatures wefe monitored for
of six antmals per data point. Target tempera-
wete 42, 43, and 44 C; thermal controls were
Ma-hedated o 3705 The Hquid bolus was kept at
.. 0 below target temperature for the tumers and
w.rrictent MW power used o elevate tumal Tempetas

deirce o f

tlssue vquivalear o

applicators

e to a level equal to or {n exces of the targel
rature.  Data from tumurs treated 1n the gel
vielded lower teprowth slopes and bigher in-

teceepts (dreater regrowth times) than those of the
I and rhe water bath-beated tumors. This oay
to manuntiorm heating by MW energy with some
cnal L traction ef the tumor vol ahout 1 € below the
tareer terperdture.  Regrowth curves that wete con=
stent with homopenvous beating were ohtatned for
“umorts heatet fn lquid bolus. Slopes were steeper
tran for the sentsolid bolus and there was little ar
inofrdfcatton of the hiphasic paturs of the response
cotves seen after heating in the gel. A piot of
thermal senstcivity vs. temperature suggested that
211 pafts of the tumer were at or silghtly above
(1.4 ) target temperature. Thus, any dilterence in
tte effect of MW and water bath heating un the re-
Arowth time ot the tumofs studierd In [his experiment
was very small. Regrowth time of tumars with ther-
mal probus left in place during the treatment was
signtficantly greater than that of tumers in which
prohe was present during MW irradiation.

Bl
.,

MENT OF NON-UNION OF  FRACTURFS  BY
ELECTRO-MAGRETIC FIFIDS.  (Fog.)
Beckings, 1. iRoval Hespltal, Chesterfield, Fng-
Daodbe Ratiographv R(3AAY25-32; 1940 15 refs).

Resalts of treament of non-uniting fractures with
ste ElectroBiology International Bi-Osteogen System
'« wntt are reported. The unit consists of a 250
L timeenperated, QUASI-SQUATE Wave RRRETALOT POWET-
Daoan Meshaped teeatment cobl and a plastlc post-

ntog blocd which fs centered over rhe fracture
] od attacked to the external surface i a plas-
ceroaf Marts rast monlded to the confonrs ot the
tirh. The procedure for prescribing the svstem i«
wirLined.  ff 52 patients treated during the perioad
PATR-1980 0 AR fractures were proved to he radiogra-
rhteallv and ~linfcally unlted, representing a suc-

Biological Elfects of i ivie 2o i

Radanon VIR Octoler 1903
cess rale of 23.00%. The 14 talicres .en. o,
difricaley in immohilizatian with 4 nis.o. ..

Sommoor more, and a case with a fixatior - cow o
tn the wap, possibly causing a .

induced field or the wil popal

@it

MODEL FOR THE GROWTH OF
ELECTROMAGNETIC KADIATI
C. (Sect. d'Electromagnetisme & 'K
Dept. Genle Electrique, Ecole Palyte
£079, station "A", Montreal, Guehec,
adal); Bosisio, R. G. Speculatiens o1
15=22;: 1982 (10 refs).

072

A multi-resonant interactton (MKI} mudel
ed for the growth of cells in the pres
tromagnetic (EM) radiation. The cell
of Escherichia coll predicted by the Mp!
good apreement with experimental data obtat
1969 on the growth ef E. coli subjected
tion of variable frequency in the mil!
lengths, The MRI phenomenon {s probaple
difference in che dielectrlc properties o:
colony and the adjacent medium. The hvpor
celves thar the retardation or stimulaticn
lar prowth s directly linked to the ap;
Guency of low power EM waves. An electro-ge
resonance phenomenon may he the interactisg
which defines a given length of ar
a given stage of development. Accurdlng fo t'e o
dei, 1t should be possible to stimulate o1 retar!
cell growth by suitably programeing the EM ra
periods regardless of the chosen operating freguen
point.

0729 FFFECT OF MICROWAVE HEATING ON THF uwad!

TION RESPONSE OF RHABDOMYOSARCOMA.
dywietz, F. (Inst. Biophysics & Radiohtclogv,
Hamburg, D-2000 Hambutg, W. Cermany). Strabientte
apie 15B(4):295-257; 1982 (12 refs).

The response of rat rhabdomyosatcoma ®)H 1
doses af X-rays (15 and 30 Grav) applted ol
in combination with hyperthermia (43 ¢) ‘-
2450 MHz microwave (MW) radiation was
Heat was delivered to the 2.3 emd tumore
contact applicator 4.0 ep in dlameter.
of the tumors was performed 20 min after ~-
tion in 3 steps: (1) the tumors were B
min with the Radarmed 1ITM02 pencrarer’
output power of 25 W, which led to
ture rise; (2) the prwer was resdu o
ming and (1) by applviog 7 to @ W, o oo v
tempetature of 43.0 ¢ 0.% C was mai .
temperature of the rat Jdid ot exore
treatment.  Heating the tumors at «1 . roe
prowth delay that fncreased inearly with oo o
time, up to 120 min. However, the avim: ‘




1 Eftects of Nomomzing Electromagnetic
raren Vil 1), ctover 1943

Biowg.

ays telerate 2-br treatments. RiH tumors showed
cod volame regression ane tumor grosth delay
altvr vomblned Cfedtment as conpared to irradiation
slene,  After a single dose of 15 Grav, posticradia-
tiun hyperthermia treatments for 30 and ol min led
te thermal enhancement ratio (TER) values of 1.3 and
Len, fespectivelve Alter a dose of 30 Gray combined
with § or no min of hyperthermia, TER values were

Tesoand L7

3 MODELLING OF THE PERTURBATLON INDUCED BY

L= FREQU ELK CTROMA 1IC FIELDS 0K
THE MEMBRASE RECEPTORS OF STIMULATED JITMAN LYMPHO-
CYTES (MEETING PAPER). (Eng.) Chiabrera, A. (Hlec-
tetoal Engloeering Dept., Univ. Genoa, Viale Causa
L3, I-1hl 45 Genva, Italy); Grattarola, M.; Viviani,
KR.; Braccint, ¢. Studia Biophysica 90:77-78; 1982
(b oref).

lectins are known to induce the in vitro reactiva-
tion of human lymphocytes by acting as ligands of
meabrane receptors. Since most of the molecules in-
volved are electrically charged, an effect on the
parameters of the process due o electromagnetic
(EM) perturbation can be anticipated. Two differ-
ent{al non-linear equatfons are proposed as a model
of the {nteractions between receptors and lectins
which give the time evolutions of the concentrations
wf couples of receptors (encounters) and complexes,
respectively. Computer simulatiens of the time evo-
lutions of receptors and complexes do not agree with
experimental tesults and do not take inte account
the time spent by receptors together. Therefore, a
galn function s introduced which is the ratic be-
tween the fraction of couples that, in the presence
of lectins, remain togecher longer than a given time
and the same expression in the absence of lectins,
In principle, sinusoidal perturbations will always
inhiblt the process by lowering the value of the
galn facter. This concept 1s in qual{tative agree-
ment with avallable experimental data.

07l MOLECULAR BIOLOGICAL  IMPLICATIONS 0F

FLECTRIC-FIELD EFFECTS (MEETING PAPER).
(ing.) Burg, H. (Central Inst. Microbiolugy and
Experimental Therapyv, Dept. Biophysical Chemistry,
Acad. Sciences GOR, Beutenbergstrasse 11, DCR-6900
Jena, E. Germany) Studla Blophyslca 90:169-176;
1942 (34 tefa).

The Interactions between biopolymers and biojogical
menhranes and electric flelds produced by high sir
Rlr pulses with difterent electrodes or pulsed elec-
tromaynetic tields are reviewed. Single pulses can
orteat biopalymers and thelr complexes in solution,
increase the permeability of membranes and disrupt
cell walls, amd fuse animal cells and protoplasts.
In rontrast to the single pulse technigue, low pul-
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PERTURBATION INDUCHD By
B SCTROMAGNETIC  FLELDS b
SCEPTURS OF STIMULATED HUMAS LYMpto-
Se 0 Tl. o LNFLUENCE OF THE FIELDS o8 THE MEAN
WATLON PROCESS.  (Ena. ) Chia-
Flettrotecnica, Univ, Genoa, Viale
Genea, lralv), Oratvarola, M
avcint, €. Studla Stophvs
(oorers).

rodel the (nteraction of electroma
¢ and lectin-induced redctivation of
. hecvtes in ¥itro, a reactivation gain func-
fian Gois introduced which is the ratio between the
traction receptors that remain togethet lunger
thar g wiven time in the presence of lectins (e
rrebs and agoregates), and the same expression
absence ot lestins (encounters alanel). Such
waln tak inte the account the clustering
o5 of lvmphocyte surface receprors and al-
I- w8 a morfe appropriate measure of reactivation et-
recriveness.  The introduction of an electrical per=
Sation fecreases the value of G, thus iabibtrine
rea tivition process, in agreement with the ex-
seslpent 3l Ly cnserved of feets of weak low-fregues.
Fields un lectin-etimulated lymphocytes.

et

e

4, ENRL N OF CHANGES [N DIEL
TERS oF SELECTED  RAT TISSUES CAUSED BY

T FULSE MICROWAVE RADIATION. 1.
-SULTS.  (Eng.)  Staniszewska, M. ..
il Hazards, Inst. Occupaticnal Medi-
“undoSrr. B, 90-950 Lodz, Poland); Terlecwd,
P Mlophwaica 9102):159~161; 1982 (no refs).

ettects of exposure tn microwas
the dielectele propertics
tomale Wist

Fats wete on
Cpulse width, t.n

G werowen ) atoa spect R ahsorprie .

Wb oed tor 40 min. The rats were decapt -

Paed 0, T, ok, DT wned AR hroafter MW exposcre.
WEer el den, Demperdture 10 fhe abdantaal cas

RUNRARD L ATV

simile ex;

[ RRILEEN

for

iu

permitiivity as

meters i

ter
[0

content
abdom




_——

i .
e -
Ao e . . retardation
mar - L. retellan erbioes the trradi
[P STt « fecline of
. et Wl Lfothe male-

L . : and the
v - o fagton of
. < : ver were

mean hady

s exposed
rary with
tvctare appear-

c-old quail,
Tweon irva-

the em-
n tad no effect

ITLil-sMp RADTO-
IV BATS. (Eng.)
Ettects Brarch, NIOSH,

wer, [ L.; Folew, E.
spv Te031:799-309; 1982

wimed to hyper=
cv (RF) ra-
W wmbryolerhal
b levels of RF
Stradtiated separately in
in the domi-
Intingous wave con-
ure  of 23 2 2
ih ta A pregnant
fleld strength of
srreneth of 200 ¥/m on
LoL1, 13, er 15, The
o4 eclente temperature of 43
start time periad; the aver=
wis rh-12 min.  The specific
Wr-Teradfated animals aver-
feht matching control
I min (their colon-
af 1.5 ¢ duriog the
tiar WA Y, and an un-
ntorats was lefr in the
quarters thetr gestarion. RFE ex-
cansed a signifleant incidence of fetal mal-
matlons Phroughout  the postimplantation perfod
A1), Troabse cawsed a low hut signifleant
lartatfon maltarmarins,  Fetal
al Ir the post-

A maane

Pale w irradiated
ragker thar far a

e ircadiation
. rate

et d

Current Lterat

{mplantation exposure grou o o0
by prefmplantation exposuee, 7
or reyorbed fetuses was siyoin

rats exposed on davs T oar 4, o
appeared to be caused by FE
the treated dams, A nurber
fic, and medical devices uprrat:
MHz can cause hyperthermia fn 1
sults suggest that womer of cr!!
avold exposure to RF-radiation
current US occupatfonal standards.
that maximum permissible exposure .o
nant workers in Crechoslovaris ard We-r
from 2 to 50 V/m, much below Lie A4
ne vim.

0739 LOCAL MICROWAVE HY
THERAPY. PRELIMINARY
valdagni, R. (Centre Oncolegica,
38100 Trento, JItaly); Amichetcd,
€. Tumori AR(3):247-251; 1982 (23

Microwave (MW) hyperthermia was -
with radiotherapy (15 patient
patient) to treat 19 histolopic
perficially seated malignancies e
noma, 4 melanoma, | adenocarcinuma, C
refractory to other therapeutic m
patients (5 females and Il mal
average age, 65 yr) 15 had a Karno!
Local MW hyperthermia to a presele
atore (42,5, 43, 43.5%, and 42 O} was
for 20-55 min by a RSD-10N0 computs
perthermia unit operating at freg.
MHz. Thermometry was performed
probes placed on the skin and
serted catheters. Afrer rad:
hyperthermia (< 200 min}, a comp
served in 9/18 rtreatment fields - @
partial response > SN% fn S and
tient was not evaluahble. Tumor
ally began about 2 wk after th
No tumot profression was obserwr
therapy or in mo | of fallow-wp. T
fects directly attributahle to bypor:
skin burns in 147 treatment sessy
patient receiving chemotherapy 1
ter hyperthermia exhibited no rosp.

0740 STUDY OF THE FFFECT oF i [
NETIC WAVFS 0N THE Rliow &0 oo
LIMB. (Eng.) Mellan, R. °
Surgery, Oueen's Univ., R
Allen, J. D.; Drr, 1. F
SLCLY:RT=T05 [9RZ (13 refs).

Pulsed vlectromagnetic (FMY
the calf of efght healthy
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roperitian
sepatdte sihinal gererat
Vowkich was mag
vioenils wired
the
the ,
e and riehe and teft calf Llend flow
b ven

5 cueluston plethysmopraphy.
~etivs of four experiments, the colls
rd in a water~filled plethysmegrash
Sonate and the EM filed was applicd
it the leve! ar which bood flow was be-
all elghy experiments, calf blood
1 d-min coatrol perticd hefore
o, then for 3-min periods
Loils tad on fur 10, 20, and 27 min,
fv for 3 min after they were switched of .
Lostenificant differsnce was detected hetwoen riphe
calt hlood flow in either serfes of experi=-
Thoy findtngs sugeest that the reported

=tfoct of electrical stimutation on bone
vd hy variations fo blood flow to rhe
.

FILFCTROMACNETIC AND  ACODUSTIC  PROPERTIHS

OF TISSUES. (Ene.) Burdette, . (B1-
1] Res. Div., Foglnesring Experiment Staticn,
inst. Technology, Atlanta, GA 10332).
cts of Hyperthermia. Nussbaum, G. K.,
vf. iAmerican Tnst. of Physies: New York): Ameri-
Assoc. af Physlcists in Medlcine, Medical Phvs-
tos Monograph R:105-1507 1982 (BT refs).

B

Prwsdsal

o menefictal applications of clectromagnetic (EM)
-~ ¢ ultrasonic energy, an accurate knowledge of tis—
ertric and acoustlc properties fs essential.
fef discussion of the basic principles underly-
to@ '¥oand ultrasonic absarption and dispersion In
' “& {5 gpresented, tlssue property measurement
triques are reviewed, and results of diclectric
1cemsric tissue property Investigations are de-
cerita A brivf descriptlon of in situ tissue
rry measurement techniques Is given and in situ
ctles of living normal and tumor tisss
ted,  Substantial differences have b
the divlectric properties of tumors and nor-
tissues,  Accurate dielectric ar acoustic
w Informat{on that refleects In vive charic-
~ties Is necessary for successful application
Fvocr ultrasonie dfagnostic and treatment tech-
tie s to medfcine and for accurately determining
rrotior in tissues. The capablility for accurate
At megsuremerrs of tissue dlelectrie and acous-
' rroperries eould be used in dostmetry detormina-
cuoand fp treatsent Planafng for cancer patlents
Fuoar ultracanicsindnesd hunarrhormio

Biologicar EMects et Nomomniry £ oot oo,
Aagdhation ViUt Corober 1957

Vel PHY SLCAL as1eCT
THERMIA i

MICKOWAVES,  (Erg.)  Iskamder, i i
Salt Lawe iy, UT ma1t20, : Aoty
Hyperthermia.  Nussbaum, . B, L FArerts

uf Physics: New York); Amerdcan Ass i, or 80 .0 1.

{ne, Medical Phusfes Mouyraprn c:
refs).

The noninvasive production of hyperes

cer therapy by electromapnetic (Hv)
described. The basic aspects ot
tissue are reviewed, with emjhanis on
decribe the propagation of EM waves and o
1sns involved In their interaczi i
such as tissue. The interaction =t
tissue produces two basic types of e
reflected in the dlelectric behaviur,
the drift and oscillation of free ¢
ather the polarization both throvgh
of the already existing electric d
duction of new ones, The fundame.
between heating mechanisms {n
ticn curreat type) and microwave
diathermy are discussed. Fxamples ! <o
tical systems are used to {llustrate 1t
and limitations of both uroreduren. B
fecting the optimum frequuensy ranmie .r
diathermy are discussed. EY as! .

catiuns n hyperthe

™ia are com.

743 POWER DEPDSITI

Faglione, R. W. CRUA L
NJ DB540).  In:  Physical Aspec +
Russbaum, G. H., ed. (American Inst. ot ¥
New York); American Assoc. of Fhvsloiste - Vel
c¢ine, Medical Physics Monalraph =:l@2-...-; -
(10 refs).

A short review of the dielectric and thermal ;r
perties of tissues is presented. The sucress

hyperthermic treatment for Cancer appeats Lo be :
lated to the ability to deliver «nttorm heat to -3
cific volumes of tissues and fo matatain the ptig
temperature for the required peried or time,
depth to which radlofrequency waves war

into tissues and produce heating 18 g
functfon of the dielelectric properties o1
sues and of the frequency. The desiins and o
waveguide, printed-circult antenna, ane ¢ .
plicators at mictowave and Fadle freguens fes ¢
described and fllustrated.

vl
11

0754 CLINICAL HYPERTHERMIA WITH RF
(Eng.) Oleson, 1. R. [RETRe
‘menlogy, Arizona Health Sclenc




& o pow Drtecis or Nonicnizing Electfomagnelic
Ao dron Virin Jutoper 1983 Currest o torature

Tmla. Nusshaum, C. H., ed. (Amceican the future,  The abd

s Bhysics: New York); Amerfcan Assoc, of at least &5 7 i ensy
~icists an icine, Mwiical Physics Monograph Toxtcity faformatsae f0d
bong 19R2 035 refs), attention must  be fooreod
trrerface 1o mare tho .
abservatinn af deci et ot
Moctarisms of  interaction  between radiofrequency visceral lesiong Sagpesta roor i
(#¥% raftatfon and biological tissue are reviewed loeallzed 1o the vieirit: o0 1. -

RF fields are coupled to blological mat-

het in a capacitive mode in which RF current

risses from one electrode to another through through

ssie Interposed hetween electrodes, aor in an [n-

tive mode fn which current flow cesults tn tissue e
placed within an alternating RF magnetic field, Fx-

are presented {llustrating each of Cthese Lake City,
RF heating as used for clinical hyperther- perthermia,  Nussha

m Phantums are used to tllustrare power deposi- ef Physics: New York) e r
t1on pacterns {n heterogenous materials. Tempera- in Medicine, Medical Prus: N .
ture distributions observed in clinfcal situatlons 1992 (nl refs).

wualltarfvely compared Lo these power density

déistributions, Work {s in progress in the labora-
tury and clinical evaluation of newer techniques Instrumentatian requis
wilog magnetie induction. These include the fol- crowave (MW) induce
Luwing: 1) A coaxial pait of coils (Helmholtz pair) hyperthermia equlpm

tor heating by magnetic Inductlon, Careful posi- circulator ar isolatar, .
tianicy of the coils fs necessary to result in a stub tuners, and MW appl

maximun eddy current density passing through the cators Include the wcutere =i

tumor;  2) Ferromagnetic implants used in conjunc~ slot, and dntracavitars B N
tion with the magnetic induction technique to pre= Invasive methads includ '
ferentfally absorb energy from an applied RF fleld. coatial antenna applicators i

The tissue in the vicinity of the implant is heated cators. Statie tiscur  eq 1 N e
bw thermal conductien from the hot seed rather than heating studies allow the select? e s
by lirect absorption of energy from the magnetic applicator, the aperture sfize, an! obo =0

firld; and 3) Curie point seed heating. These tn be used to treat a pres ot -
rewer teehniques may extend the usefulness of RF ume. A dynamic prantem i .

heating In clinical applcations. used to study the effects o
mal field stze produced hv
tem is designed for use
ducers and consfsts or a

partments, with ligufd (o, T
nvas CLINICAL APPLICATIONS OF HIGH FREQUENCY the top and hotter ores, ‘ - .
METHODS FOR LOCAL TUMOR HYPERTHERMIA. The flow [r this svster f-

(kng.) Corcy, P. M. (Dept. Physics & Developmental dircction, bur the dara artat . .
Therapeutics, Univ. Texas System Cancer Center, to account far counter curre b hlood e
Houstan, TX 77030); Barlogle, B. In: Physical As-

pects of Hyperthermia. Nussbaum, G. H., ed. {Amer-

tcan Inst. of Physlecs: New York); American Assoc. of

phvsicists {n Medicine, Medical Physics Monograph 8:

¥ 7-128; 1982 (10 refs). 0747 MICROWAYE TECHNT: [ Lo -

THERMIA,  (Fre.?
Radiation Therapy, Vniv. M

verhods operatiog at frequenctes in the high fre- more, MD 21201). e aioal B
narncy (HF) spectrum (3-100 MHz) to tnduce local or thermia. Nusshaum, . . 4

reglonal temperature elevation {n human tumors are Physics: New York); American ~ -
reviewed. Criterfa for an ideal system are pre- in Medicine, Medleal Phusics Moo oo

sented and compared with methods that have been or 1982 (15 refs).

can he used, including capacitive dlelectric heat-
tng, magnetle Induction heating, HF currents from

taplanted electrodes, ferromagnetic induction and The ratfona.e v iad o
kvgturesis, as well as the use of phased annular ar- to microwave (MW) huperthersmio

rays of radfators and folded dipole antennae driven and fnnovat fve enpineeringy st

4t 433 MMz, Although there s no single method ing to the feplementation T “
available which {s ideal or which will facilitate byvperthermia svstoms gre ot

huperthermia induction in a wide range of tumor for the fnduction at dniati '

<lzes, histologles, and anatomic locatfens, the JHvtded into six
war¥ 1n date has provided guidelines for systems of temperatute Mueasuremert o o "
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tsition and storage; eperator int
stlure errer-ehecking, The  induction
ts of the power source, power mos-
cdance matehing network, and the ap-
frequencies, the two types of ap-
1y used are direct contact external
t implantable internal radfators.
stem developed at the University of
wpital is described us an example of an
~afe and reliable unit for MW-induced
“iatar cancer treatment.

EISTATES RADTATION SAFETY AND  REGU-
VRY CONSIDFRATIONS AND PROCEDURES  FOR
ENCY HYPERTHERMIA SYSTEMS.  (FEng.) LEERS
{Bureau Padtological Health, FDA, Rock-
T1, Cearley, R. Fu, Jr. la: Phystcal
perthermia, Nusshaum, G. H., o4,
o oPhvsiose New York); American
ts (n Medi{cine, Medical Physics

Va2 1eKY (15 refs).

v (¥F) radlation may be effectively
produce  therapeutic heating in human
strav radiation emissfons from devices
Wallty mav expose clinical personncl
patient's non-prescribed tissue to rela-
i tield strengths.  Studles of RF emis-
M sbortwave and microwave (MW) diatheroy
w5 by the irean of Radiological Health (BRH)
Pae lead taoa proposed standard for MW diathernmy
tiny above 900 MHz, The provisions of
mdard fnvolve four basic concepts:
“a radtatinn beyond the intended treat-
wer b5 limited to 10 aW/emd at a distance of
Soem o Tror the dlathermy unit, except in the treat-
reauired controls, indicators, RF power
; v centrals, and safety interlocks;
feating etlectiveness [s required to be quantified
thraugr tests using standard phantoms; and a re-
st ¢n provide the operatar with suffictent
cmatin 1o treat a patlent with maximum effi-

it viatmum leakage,  Present U.S. vadiation
allow much higher unintentional
< than do  those im several East
rtes, but a trend to lower permis-
cxmosnres 15 underway.

s aper

A

aaten

et THE PHILOSOPIY AND USE OF  TISSUE-EQUIVA-

LENT O RLECTROMAGRETIC  PHANTOMS,  (Fng.)
#adlation oncolopy, Univ. Ari-
ces Center, Tucson, AZ R5724). Tu:
Hyperthermia, Nussbaum, G. H.,
of Physics: New York); American
irists In Medicine, Medical Physics
DL 19R2 (44 refs).

«ome 1t isue ennivalent phantoms for studies of
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oty e Etects of Nonomining Electromagnetic
Aot it Doiober 1953

results ot oa risdomized Phase T00 trial to com=
Se orelitive ofticacles of heat alone, radia-
cone, wnd radiation plus heat to treat tumors
L ets are reported. A total of 77 dops and cats
witli 4 variety ul spontaneous malignancies were
stratitied by tumor tyvpe and randomized to receive
ttwtapy.  The mwat prescription was 44 ¢ 2 C for
s0min Liwh, while the radiation dose was 460 rad/
traction J.wk tor H fractions. When the treatments
wete cumbined, heat preceeded one radiation treat-—
ment each week by no more than |0 min. ALl but 3
st the teated patlents were treated with 500-kHz
riditrequency current using paralle] plates, nee-
iles, or a plate plus newiles; ) patients with su-
perticial tumors recefved 2450 MHz microwaves. A
compatison of overall response rates showed that the
traction of patients with no response was sfigaifi-
cattiv higher for heat alone than with either of the
ACher tWo CTedtment arms. The complete response
rates fur heat alome and radiation alone were sig-
niricantly lower than that for heat plus radiatiom.
Analvsls of potential therapeutic gain facters based
A metst Jdesquanination as a normal tissue endpoint
fuoieates that larger values are possible for large
turers (> 1" ¢ad) than for small ones. In the heat
plus radidtion group, response rates and durations
were dependent on minfmum tempetature monitored in
the tumor, Temperature measurements should be

adde during each treatmeat, since predictable heat-
ing patterns were not seen except in a few cases.
Ir patients treated with heat alone, there was no
correlation between minimum heat dose and prognosis.

ATAS BIOELECTROCHEMISTRY - FELECTROPHYSIOLOGY -

ELECTROBIOLOGY. (Eng.) Findl, E. (Blo
Rescarch, Inc., 305 Smith St., Farmingdale, NY
11735}, In: Modern Aspects of Electrochemistry,
Bockris, 1. 0., Cooway, B.E., White, R.E. eds.
{Plenum Publishing Co:New York) Vol 14:509-555; 1982
(127 refs).

A review §s presented of interactlions between elec-
tric finlds and hinlogical matter, with emphasts on
travsmemhrane potentials, bivelectrokinetic phenom=
ena, and surface charges of blomaterfals. Topics
Atscnssed include electric flelds and ion transport,
eellular transmembrane potentials, potentials that
are generated in vive by motlon between blofluids
and reliular materials in the cardiovascular system,
and patentlals generated in bone and cartilage. The
anthor presents results from {n vivo and in vitro
sxperiments to support the hypothesis that electro-
cardtogram wavelforms are largely due to electroki-
net e potentials. Medical and blological applica-
tinns include the use of eclectric fieids to stimu-
late hone growth and Limb regeneration, and electric
currents to fnduce electroanesthesia and to relieve
“hrontc paln and oliminate pain durlng surgical pro-
cpdures (e.g., In dentistry, gynecology, sutgery,
nesirnlogv, and psychiatry). The surface churge and
surface energy of a material have been shown to ef-
fert the ahility of the material to absorb blood

Current Liter,

components and to be critical 1o thr »
Electric currents or electri. tio:
to facilitate passage ol  ~utoat .
blood-brain barrier, ta inti
and cellular differentiatin Theotat.
brane breakdown, and to

0753 RISK/BENEFIT  AhALy-:
CASE. (Eng.) Steneor,
Francisco Press: San Francia.

A conference sponsured and sop. - o+
Michigan Collegtate Inst. ¢
and the Natfomal Science b o
ues in Science and Technui.g. - o
1981 was the basis of tnis + . . .
the problem of setting safety 4 o
to radiofrequency (RF) and m: ¢
through risk/benefit anal ~i- -
papers in the volume cowet {1y
origins and present state of e Ya
ficatlion of critfcal cost/ten o
cations of RF and MW encrys,
ty practices in the USSK a: « .o
tions; results of an inquliv ', :r4
nications Commission on pore ti.
radiation; the costs of pervet.cs oo
of MW radiation; a sSuggested s *
analysis fn the MW debate; cont, ti
the military; the importame t
environment; cost/benefit analvsia, 1. -
analysis in the formulation ar jr .. T
nonionizing electromagnetic standa:
plementation; the effect ot extr.-
on MW research; sclence, ohjecti
While individually, the papers
vide no simple, correct resoluy
debate, as a group, they cuover t!
view that must be considerced seri
making, if consensus is (o be Ao ioor ol
agreement and disagreement amon)
ticipants are summarized in an .

0754 MICROWAVE AND  RADIOFRE-A4:NCy -4
(Eng.) Michaelson, 5. M. (lvg
Biology and Biophysics, Sch. Medioioe a
Univ. Rochester, Rochester, Nyi. 1 -
Radiation Protection. Suess, . .1
glonal 0Office for Europe, Cope
Regional Publicattions, Furoapean seroon v
174; 1982 (375 refs).

by

The frequency ramges considered afe
Mhz for radio frequency radlant cootyie
300 MHz-300 GHz for micTowaves (Mao.

has been made to delineate arvcas -
respect to biological eftects .
of knowledge. The review oweis of
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Buoogia e 0
Current Literature Radiatian it tr
s onbelogieal ettects and lealth Flebd, VA L2b, I et
N romentation  and measatenent; MW ORE [CLEN
. - vices; protection measures and techs-
' B Qe thon suldes and Standarts; ang healeh
A oo Tt is tecommended that the few This refo et prow -
10100l <ourd et MW EE e plicatluns o1 PR
« Llowed ant s ot thermea.  KFK H .
i fe made tow 1 tor tracd o tar car no
s Wt the envir . .t .
13 B o eyt L toomasnet i L i -
. i BOL tie STd T e Sevefa, Me Basists, w0t g
£ Nigura; oreater atteat oon s : Sl srooane foenergs el
tore tawesticatton of tundimental leteract o, ot 1 e drradiated. Dese oo i
Maozs wcersu spth blobogioal sestems, Mredr versatility an fle HE o . .
2k Tete, Ut o~ * i
WITH Lonasing radrat Lon . o [E
Treatment Lo feases  Chear . . et
diusen. Lowered toxicily is ea e
a bower ettecrive dose ot fo bera
< STRIC ANE MAGHRT AT PoWEH WIUL improved thetapeut i basto '
TENCIES, WITH  PARTICULAR  REFEFENCE metry and a betfel understantl o [RETE S
AN . YoHowf, R. fRes. Inst. Bleo- anfsms, the number o!f m i P
cottnloww, Freiburg, W. termany). [ns Nestontz- effectiveness of KFK st '
wien Prorection.,  Suess, M, o, et (WHC,
- sai crtice tor Europe, Copenhagen, Deoamark);
- Peelonal Fablicarions, European Setles Mo jre

432 e refs),

crie (4 and magnetie (H) flelds are venerated
f.o .t transsission svitems and wherewer electric
wied, whether fn domestic activities, in
: 1cion, or In industry.  Future power rrans-
Sl nonerwork waltages are expected to exceed the
¢ lewsl of N0 kV, and a transmission voltage
S i prejected for the avar future, In the
t of health protection, the effects that the
4 tields may have on man are reviewed. It 1%
st! that many observed phenomena, particular-
“imges In behavior, ateributed to the ef fects of
vl M flelds can easily be explained by secondary
t% which are not field-specific, Experimental
tivs shaw that £ fields of intensity up to 20 kV/
Fields of tarensity up to 240 A/m, whether
Yeally ur n combiratlon, do not constitute a
oo health, Epidemiological studies of expo-
care s B ottelds in workers tn high=valtage suhsca-
woand on power Hees have Tafled to show any ad-
e onealth effects. No mechanism or action §s
v wherehy
sot eftects en liviog organisms, and no specttic
been detected in humans as a conse-
of exposure to these flelds. E and H flelds
4 hy ‘ransmission systems up to 420 kV are not
et o constitute a damder to human health;
f aa he assymed that this is also true for ROD kV

pewer frequency tields can produce

i HEDPCAL APPLICATIONS  OF  RADTOFRFOUENCY -

SADTATION HYPFRTHERMTA (FINAL R¥PORT Jan-
STho kne.d Kiel, Do L. (TISAF/SAM, Brosks
S8 B L Baport Ne. SAM=TR-RZ-3R, Net AL G
Craes %, UUwipel, Tavailable through NTIS, Spring

rs? EFFECTn OF Do, o) ;
WAVES 0N CEREMRAL .
(Eng.) Sanders, Ao P. {inke Uuio, el

Durham, NUO; Joines, W. T. Spetiae el b et
Etfects Kesearch Lab., Kesearch
Report No. EPA-60U/182-014, ot
cooperation with Duke Tniv., Durhem, < i+
trical Enginecring., Conmtracy
[svailable chroust NTIS, Spr
No. o PBRI=1I9I3]:72 puy d9nl,

Previous work has shown that levels af
cals in the energy production system
are affected by exposure to 91 MH
ation at 13,8 mW/cm2, The object ives
were to determine whether there are

wave ef fects on the bidosfcal swares i
they arv secondaryv to Che hypesthermia o oat.

the tissue, to establish dose-response relat:
ships for the effects, amd tu fvvestigats firtlere
frequencies of exposure and moduiation ot Lt
tier signal. The tluorescence of reduced .
amide adenine dinucleotide (NADH) in tie val b

was measured in vive durfng exposure to the eio
wave radiation, and adenosine -fphosphere 1Al
and creatine phosphate (CP) levels wore moasaned

chemically after exposure.

07 58 MICROWAVE TESTING ON M1k M
TIVE  EFFRCTS  (NTIS (R N
Dept, af the Nawvy (Washingoon, fir, Write i

informat fon about Tech Notes sohseriptieoos
fssue packages available. e
Springficld, VA 20161, Docunent Seo kel oo




A Edtects of Namonsny Electromagnelc
st oLl Octoper 1983

U SaTArLZes 4 one-page announcement of
cooaavitahle for atilization, A single, 15-

: 2ati-MHy microwave radiation is suf-
to 4 threshold that stimulates a sig-
toctease i mouse splenfc B lymphocytes
L1 surface teceptors tur the third compo=
seelement, accarding to recent tests. They
AL the effect of ahsorprion of mulei-
- restald gquantities of energy was cumula-
Siwe, osrocided the exposures eccurfed within | hr of
For additienal {nformation, contaet:
v Transfer Fact Sheet. Code F4ll, Na-
utface Wedapons Center, Dablgren, VA 22448 re-
TN TEAna TN,

IZVBERTHERMIA TN RHESUS MONKEYS EXPOSED TO
A FHEQUENCY (225 Mdz) NEAR WHOLE-BODY
RES NANCE. (Eng.)  Lotz, W. G. (Naval Aerospace
dicail Res. Lab., Pensacola, FL 32508). Report No.
JR4, 1 Jun B2, Contract No. F5B8924; MFS852-
R lavatlable through  NTIS, .pringfield, VA
220ng, Dorument Nn, AD=ALIS 364]:13 p.; 1982,

Fraposure of Rhesus monkeys to 225 MHz radfation
wevele hyperthermia at power densitles > 5
em (2,3 W'kg). A comparison of body tempera-
rare respanses to exposure at two frequencies, 225
4t t @0 vtz indicated that the resonant frequency
SoMpY fxoat least 2-x more effecttve in causing
srhermia than the higher frequency, even after
tder o tans of specific absorption rate (SAR) are
fof in the analvafs. 1t was concluded there-
cv, ttat the effects on Rhesus monkeys of expo-
toa resonant frequency (225 MHz) were sub-
fallv givater than what could be predicted
npon stralghtforward comparisons of dosimet-
intiarmation (SAR) and the effects of exposures
1 oanen Mivher frequency (1290 Maz).

BIOLOGICAL  EFFECTS  OF  STATIC MAGUETIC

FIEINS: A SFILECTIVE REVIEW WITH EMPHASIS
Caf ASSESSMENT.  (rag.)  Rasterly, €. E. (Oak
v iL Lak., TNY. Contract No. W-T405-ENG-26.
Divie throagh STIS, Springfield, VA 22161, Doc~
Mo BERD-01RIS0] 078 pag 19A2,

Harter than focusing on titerature per se, the cur-
font stody Actermines the status of magnetic field
reatben rhat s applicahle to risk assessment.

Coartempt (s gate to fdeat{fe bath the 1it-

Teormat iw oaseful oo rhe poal of risk assesse

sessment

T et oA framewarh witnin which risk a
b ulabogtes can he deffied,  From this selected
vofew, 12 15 coneluded that three areas exist for
Wit adequate Informatisn can he foand te hegln
coteliing: disesse Inductlon, reproduction and de-
Dapment, and cardiovascular response.  The first
Pwcoare sapporred by oa combination of posttive and

Current Literature

nepative findings aml

technique which utilize
principle of tlow ret.
fluld moving through s maect o

76l MECHANISM OF  ELECT

FECTS GF THE KERVOL:
TAL SYSTEM AND PRELIMINARY kb Bl ik
bell, N. L. (Naval Ocean Systems Tenter,
CA 92132); Brandc, C. L. Heport Nyo 5w
July B2, Contract No. RSO 1L
through NTIS, Springfield, VA Zlirnl,
AD-AL17 527]:68 p.; 1982,

Ef fects of high-level el
on living nerve tissue were asscesed !

individual nerve cells aof the marfne yas
lysia californica to miccowave tallai: BRI
I0-300 mW/em2,  Of the B4 exposcd '
inhibitory responses and | o
sponse that required =82 min
case, the cell returned to nn
70 min of removing the EM [i:i
the data collected that fnreracy:

Stromagnet

with the electrical activity af re Teo s ewe
tst, and that this interactior is n=- . :
Understandini the mechanfsm Tothis 4
will provide a valuable tool to ‘.
ards of nonfonizing kM enc 1
satety limits ! exposur .
N7 h2 ANNFAL - RERIT, "

EFFECTS,  BiFEA LI 4
(FTSCAL YEAR 14K ). (i, .
Bealth (FpA & evdlle, Wt -
HIS-PUB, Mar '
Tields VA T2, -
|t
The Divistan of Hiolwi . ! o
olmgieal Healtlh, plins, .
demtologtcdl and experlne et LR
fects of hath fanizing awg - oot o0 oL e
Pncluding x-ravs, ol ophaima e f P
uitraviolet llght 4 i w
al and extramiral epid
tory tnveseivar b - e
THhetature, the Zicasfon oo o ‘.
= the health o' fecta no N
vadiation.  Thais repert wio '
completed and fn pre BT .

TS0 thraugh 40 entembor e "
related radiation research o e
lasiv as it comcerns the b1 o

wure ta electrantc prodict
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Tl INTERACTLONS OF KADLOFREQUENCY RADIATION nTesy Fry b
WITH NITELLA: ELECTRICAL EXCITATION AND ) X '

PERTURBATLON OF THE CONTROL OF CYTOPLASMIC STREAM- niet, W .

UnG (MASTER'S THESIS). (Eng.) Wong, L. S. ({Air ont., G K

stee Ensc, Technology, Wright-Patterson AFH, OH). Report .

Neport No. AF[T-NK, Mar A2. [avatilable cthrough NTIS, springtiels,

S, Spriagfield, VA (2161, Dovument No. AD-AllG 198161239 pu; 1GM1.
w P JURDL

The factnrs  that
Radiofrequency radiation (RFR) of 0.5 Hz - 2.5 CHz when video Al
at fleld strengths on the order of L0 V/em has been inta the work
shown to interact with isolated Nitella internodal trum fEeld cxperinesis
cells {n two separate and frequency dependent man- Pactors an.

CLATAIE

nets. At rrequencies up to approximately 10 KHz, !“bu!f o repurts ot e oy ths

RFK acts to directly excite the cell membrane, elic~ speciticallc, report. ot

tting an action potential and halting cvtoplasmic Lated to leproper amble N
“treaminy, There Is no reason to belfeve the RF fn- nothers et bt 1oms .

display «

duced action potentials and accompanying sircaming
feports of

cessatlons nocur through a mechanism different Irom
that which results from conventtonally applied ex- wet
vitatory stimuli. Microscopic observations of the ob chair,
streaming {o cells exposed to RFR gave no evidence <1 sourae do
of ditect actlon by RFR upon the mechanism which Torvaras .l
geterdtes the motive force, Streaming alteration
however, did indi indicate the existence .
a tield {nduced disruption of the calcium ion re=-
lease which normally occurs upon membrane excita-
tion. Ou the basis of these observations and pre- cdvaneement, will o
viously reported theorerlcal models of RF interac- vrgononic shericomings,
tions with biological systems, a molecular mechanism vetic emissions from te
for the electrically mediated reiease of calctum ion considered.

1s presented.

workentation desi
keybrand, o

cvoab st
sttitu
irising

sk, ur

W having

17oh MECHANISMS I'F MIcwoWALE ¥ i
TION (FINAL BEFORTY. N 1.
076 OPEN-ENDED COAXIAL EXPOSURE DEVICES (PAT- Lo {Dept. Blologv, Liah Imiv.
ENT APPLICATION). (Eng.) Burdette, E. BA112); Buraew, € Contra
C. (Dept, of the Alr Force, Washington, DC). Re- 932, favailahle thr.u
port No. PAT-APPL-6-357 442; filed Mar 82. [avail- 22181, Document Noo AU=ALL]

able through NTIS, Springfield, VA 22161, wvocu-
ment No. AD-DOUY 4871324 p.y 19R2.

Fxamination ot the Vindinge
sylohnlinge receprar (Achis
beled acvrvlcl E

A device fnor, and a method of, delivering a known tne CH-AcLS
amount (i.e., a dose) of electromagnetic energy via a modified Hill pint 1w
radiativn in the radiofrequency/microwave frequency wynergistic bindiag tor bt
range to a speoimen of organic material (e.g., a clum [lasve B
cell and/or 1 tlssue cylture), and thereby exposing

was

the speclmen to the dellvered energy. The device CRAR) et !

comprises o source of the desired electromagnetf. nat e “ -
eneryy to which §s electrically connected a coaxial BEIR B ST S .
cahle having an open end which terminates {a a cen- was not ol ettt
trally located aperture of a circular brass pround Pa0R)e R bt '

plane plate to which, Ln turn, s electrically auw! castdngatdie
mechanteally connected to a metallfe ring which (.

posttfened such that It is equidistant from the a -
sregre fo which che energy-radiating open end of the
coaxial cable Ls located. A ctreular culture disn
which 15 posttioned over the aperture, within th
metal i ring, and on the ground plase plate hold
the specimen ! organic materfal which s exposed to
the enmtv radiated trom the open end of the coaxial
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Bologicar £2fects of Nemonizing Electionmagnene
Raaiavon Vi1, Cctober 1983

Bl. Contract No. MROLIOR; MROSL1084), [availlable
through NTLS, Springfield, VA 22161, Document Ko.
AD-ALTR 8217505 p.y 1962,

Microwgve-taduced developmental ef tects in fnsects
have heen studied at several laboratorfes during
the past decade. Results of the initial experiments
were interpreted to show a so-called nonthermal mi-
crowave eftect, but as more studies were conducted
by varfous investigators, a predominantly thermal
etrect appeared to be the best explanation. This
Feport presents the results of a comprehensive se-
ries of insect frradiation experiments including a
tigarous statistical analvsis of the data. Statis-
tical analysts shows ao microwave-induced effects
for exposure of up to 4 hr at dose rates of 63 W/
FRa. Irradiacion at higher intensfties (102-126
W ku) did produce statistically signiffcant effects
when applied ever a 2-4 hr period.

ind FHE EFFRECT  OF PULSED  MICROWAVES ON THE

BREATHING OF MICKE.  (Swe.) Criborn, C.
0. (¥oer<varets Forskningsanstalt, Stockholm, Swe—
den); Henriksson, €. I.; Clemedson, C. J. Spon-
sored hy NA2A, Washingtun, DC.  Report No. FOA-C-
940032-K2 H}, Apr R1. |available through NTIS,
Springfteld, va thl, Document No. NB2-22873):20
Pei 1981,

With the use of a speclally constructed microwave
generater, nice were exposed to microwaves synch-
ronlze! 1o the different stages of respiration.
Frequencies other tham the respiratory rate affect
the volume and rate of respiration in shorter in-
tervals of exposure. FEven though the animals were
not heated at the low average effect, approximately
ImW/cm? during exposure, a change in body wt was
measutable. These results indicate that the thermal
energy balance in mice is somehow atfected.

frng DOSIMETRIC  AND  BEHAVINRAL  ANALYSIS OF

MICKOWAVE=DRUG  SYNERGISTIC EFFECTS ON
OPFRANT BEHAVWIOR LN THE RAT. (FINAL REPT. Sep 79-
vec 81), (Eng.) Lovely, R. H. (Battelle Memorial
Inst., Pacific Northwest Lab., Richlamd, WA); Lund-
strom, D, L.; Phillips, R. D. Contract No. NOOOI4&-
79-C-0819. [available through NTIS, Springfield,
VA 221A1, Document No. AD-ALLS 115):26 p.; 1981,

Five male Long=-FEvans tats maintained at AO% of their
froe-teeding wt, were trained to bar press for food
reward on a |-mln fixed-tnterval (FIi) schedule of
refnforcement. Once stable FII haseline response
rates were established dose-response functions were
generated far Chlordiazepoxide HCL (CDZ).  Subse-
quent treatments with CDZ were followed by 30 min
pulsed microwave radiation (MWR) and FI1 behavioral

Current Literatur

assessment,  Pulsed MWR expusure .
zone of an anechoic chamber at a
power denstty of | mW/cm< (PRE=1
width). After 2 replications of the conn:
ments anolher CDZ duse-respotise fur. tioo w.
ated. This was followed by 3 marc Lot e
ltcations the first of which was carr)
averaged incident power density of |
creased rates of response for tne Ch7
MWR treatment were demonstrated rejal
€Dz dose-response functions fn « of
However, the dose-Tesponse fun
that were generated following this
ity showed the same Shift in renpons
B mW/em? pulsed MWR combined with ChZ .
data similar to the | mW/cmd post-tiy
dose-tesponse functions for the
Thus, an earlier demonstration of
CDZ and MWR could not be replicated.

0770 SUBTLE CUNSEQUENCES OF B g
MICROWAVE FIELDSt ARE THEERE oL-Tepcoey
EFFECTS. (Eng.) Lovely, R. H. {Kic .
ics Res. Lab., Univ. Hosp., Seattle
zumori, S. J. Y.; Johason, R. B.;
pared in cooperation with Battelle
west Labs., Richland, Wa, Biciony 0
fornia Univ., Berkeley, bept. of iuv
tract No. NOOOL4-75-C-04hé.  lavai..
NTIS, Springfield, VA 22in), Hepurt
169/3]:53 p.; 1983

When we speak of subtle consequences .
mean only that the effects were abuserve
sence of changes In core temperature c¢u to riog
wave erposure, When we measure the ditie:
core temperature consequent o micTowaie o
we are witnessing a breakdown of thermoies
mechanisms. Short of this event, the onjoses
ject makes a number of thermuregulatory a=i ms
ic accommodations to maintain a constant ¢
perature and to deal effectively with i,
being deposited in irs rtissues. i
changes should interest us for ti.
consequences of exposure tu wear me.
The long-term accommodations,
chronic exposure, can lead to .
ing effects some of which are describo’ o)
fundamentally different tvpes of oxpeti=r "o ¢
tocol were employed. In Experimest [a,
groups ot male rats were either vxpores - '
posed to 915 MHz microwaves tor 4 g o
to & mo. lo Experiment [B, imdoje o
rats were similarly exposed, or sloam
2650-MHz microwaves fur o b onpght tor .=
Experiment [T, using a dftterent -

pregnant temale rais were

19 days of Restation, Contiol pv
sham-exposed or served as caped conteo e Thy
focus of the studv attended to assessment ot
functions and the developmental statos oo o
rats' progenv.
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3 P2 OF BLEOTROMAGNETIC RADIATLaN 0N l{,. ERE
CALCIUN 1N BRAIN (CECUN{CAL REPORT). wroun el tour sowial subjocls wer v o oene
(Esan) Greemiand, Po (Sout beastern Center tot Ele posute factilit An o taity e

trical Engineering Educatton, Inc,, St. Cloud, FLI;

allewed data to -
Duuglas, Wa Wep Natrn, A Cop Nestler, Bo Jap Rit- Be ke any electol, . .
chie, 1Mo Proprred bn coonerition with Yale Univ, Flat st oo e
New Haven, (T, Dept. of Pharmacolomyve  Report So. periad.  Bar the tirst Lot es -
SAM-REVIEW=J-H2, Jul BUL Contract Ne. F1inlS5-78-D- st period way a mewk i i mb o it e
qﬂ_‘, 77870 L. Tavailasle throuch s Spriog- sathered on 00 davs. The oxposires ot oo
flold, va 200, oonment No, AD=Bips 3 7 pa; the prolioinare =tady were o 50wy =0 s P

1940,

fely

Flevtrow

senetic radiation has been reported o al-

ter several uspe o e rvens svstem Ty fon. o Aus
thors have clafmed eftects o1 radiation on calcium ‘ Puronvrr N
etrlux from nervons tissae, on thermoreaolition, on CEEES o
the bl hrain bharrier, amd o several other as- FlE b e o
pects ot brain  functien, iecialing bhehavioral, D10s MNevittae ot e
eleverophvalslogical, amd aeurochemioal processes, L. k.
In oSt cases, vither the results of these stodies By R G Spemsared e Dol aere bt e
caniot be contigmed bvoother dnvesthoators or the o, NP . IR S
blolonmtoal stanificance of the resalts is anclear, Tl oW1, et . A R T R
Mast (hut not all1 fnvestigators acopt that radias el WIS wtield, WA JET
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Siologreal Effects of
Radiation VIN[1), October 1983 Current Leterat

1ary, P7RY THE EFFECTS 0F ¢! TaMIng
THE FCG DUKING Al
TION. (Rus.) Ko
divostok, I'SSRY.
Resedrch conducted during the contracting period (12 refs).
has tnvelved a continuation of an investigation of
the In vivo effects of exposure of Dutch rabbits to
clectromagnetic pulsed (EMP) flelds and an in vitra

FHEIET

study of the effects of transient electrical and The protective effects of analepiis .t oo
electromagnetic fields on biomembranes. Phenome- ic drugs during acute microwave (MW -
nological studles of the effects of EMP exposure length) irradiation were studied in 1

of Dutch rabbits have been undertaken in an attempt bine mice. The anfmals werc subtected ©

to characterize the nature of the alrerations in- MY exposure at 37.2 J/emd (for i min, B
Juced by such fields, whereas the blomembrane stud- (for 12 min), or 75 1em? (for 20 mir). oo

fes have been directed toward a mechanistic under- after irradiation, the animals ruecefved
standing of field-induced alterations im biological injection of cordiamine (25, 5, Lin '

model systems. or mesatone (5, 10, 25, 54 aor i7

mals were follwed up for 3 wk. The
of cordiamine and mesatone that provic .
increase in the survival of Mw-irradiate: - -
100 and 10 mg/kg, respectivelv. MW jrradiac.
duced a transient dose-dependent fnrrTeds: i 1.
temperature and decrease in pulse rate ot i
ECG examinatlon showed marked elongation

nray INVESTIGATION OF THE BIOLOGICAL EFFECTS and PQ segments (n mice [rradiated at S°.»

OF PULSED ELECTRICAL FIELDS (ANNUAL PRO- 1/em?,  Administration of the drugs vnh. 3

GRESS REPT. NO. 2, | Feb 76 - 30 Jan 77). (Eng.) ization of the ECG changes induced by Mw

Cleary, S. {bDept. Biophysics, Virginia Common-

wealth Univ., Richmond, VA 23298); Hoffman, R.; Liu,

1. Contract No. NOODI4-75-C-0334. [avallable

through NTIS, Springfield, VA 22161, Document No.

AD-ANSY B13/6}:T4p.; 1977,

a785 WEATHER RADARS AS A SOURCE 0F < 1v-
FREQUENCY FLECTROMAGNETLIC FIELDLS w%
PROBLEMS OF ENVIRONMENTAL HYCIFNF.  (Rus.o

The investigation of the effects of pulsed electri- skii, Tu. D. (A. N. Marzeev Res. Inst. veio .
cal flelds on mammalian erythrocytes indicates that Community Hygiene, A, I. Voeikov Chict v
such flelds produce translent pores or channels in Observatory, Central Aerolopical Observa .
the cell membrane as evidenced by the release of USSRY; Nikirina, N. G.:; Tomas skata, !,

intercellular potassium ions and hewmoglobin (and lavko, F. R.; Zhupakhin, K. Turra:.
perhaps other intracellullar protein molecules). Gig Sanft (2):7-11; 1982 (7 refs).

The release has been found to be strongly dependent

upon the duration of the electric field pulse as

well as the amplitude of the electric field. Sig-

ntftcant intracellular potassium release occurs un- To evaluate the potential environmental ac to .0
der expagure conditlons that do not result In re- hazards of weather radar genertating super! -
lease of protein molecules, suggesting that the quency (SHF) eclectromagnetic ffelds (wavc
size of the induced pore 1s dependent upon the fn- of 0.8, 3, 10 and 17 cm, power flux o=
duced fleld strength and the duration of the field. 1-4,000uM/cn?), random-bred albino Tats « -
The mechanlsm of dielectric breakdown of cell mem- jected ta chronic G-mo exposure to SHE @
“ranes does not adequately account for these re- 115, 60, 40, 25, 10, and 5 aW/emd,  Biokusi. o
sults. The results of studies of the relatfonship fects were estimated by behavior reactions,

of fleld strength and pulse duration for the rup- cal endurance, biochemical and fmmunclhopd

ture of an srtificial bilayer lipid membrane (oxi- meters. FExposure to SHF  flelds at

dlzed cholesterol) indicate a dependency on the ud/em? resulted tn & 1.5- to l.i-told inotea
pulse duration that ia consistent with the effects the threshold of galvanic skin response o o
upon cell membrane permeabllity. The In vivo stud- decrease {n phyvsical endurance. AL powee © o
fes have Involved the exposute to Dutch rahbits to sities of 40 and 09 wH/em’, the antedl.
repetitively pulsed electromagnetic flelds {n an changes in the reflex latencv.  Fxposo

FMP stmulator. Such exposure has not been found to flelds at 115 and A0 oM cmd cansed 1nru
result in significant alterations in a number of cholinesterase activity, inctease In ser o
physinlogical response variables including the dur- plasmin activitv, a signfficaat dnereas

atlan of drug induced sleeping time and serum chem- urea and aftrogen levels, and 4 deitease

t+try changes, although there is some suggestion glveopen levels.  SHF tlelds at dooand
fnonatatistically signiflcant) of a post-exposure resulted in the focrease o adrenaline

(i rease (n certaln serum enzymes. the hratn and in the adresal et
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- 1 TOEVALFATION oF  emm o RLECTE MaL

NELLCOFLEIDS. (Rus,) o Dumanseii, Dol D
AN Mateevy Bes. losts General and Commantioy by
v ,OUSERY D Domaslevak ta, Lo AL g Santt
.

(4 tersd.

health basards of seem oelectrosagiet -
ratet Uy oweather tadars were studied
rala,  fally exposures ta EM frelds weie
power densitles (FD) of 140, 100 and
friday for 4 mob.  The blochemical ef=-

exposure were estimated by blusd wres and

restical nitrogen concentration, Llver g
wls, bhleod cholinesterase activitv, sefum verullo-
plasmin and transferin concentrations, ang succi-
nate dehvdrogenase and evtochrome oxidase activicy
in liver and bhrain mitochondria., ¥xposure to PDs
of [a: acd 100 uW'cms caused an increase in blood
urea levels, inhidltion of seccinate dehvdrogenase
and cytochrome oxidase fn liver mitochondria, and
inhibitton of blood chollnesterase. Exposure to a
Poaf lad uken? ncreased the residual blond nitro-
gen level, decreased the liver giveogen level, and
Inereased cerulloplasmin activity. The most marked
changes in btochemical parameters were observed af-
ter exposure to 140 and 100 uHien? flelds for 3 and
4 omo. Fxposure to the A0 ukfemS Eield fafled to in-
¢ obamies 0 orar merabolism,

poopen Lews

THT HYGIENIC EVALUTATON OF THE BIOLOGICAL EF-

FEC OF NONTONTZ MICROWAVE RADIATION.
“Rus.) Belckrinitskii, V. S. (A. N. Marzeev Res.
Tast, General and Community lvaiene, Kiev, USSR).
Tt Santt (AY:¥2-34; 1982 (7 refs).

Tre results of studies on che biological etfects of
centimeter-hand electromagnetic (EM) radfatfon are
summarifed. A Luch-38 gencrator (wavelength, 12.6
©m) was used to Irradiate experimental animals in
an anechuls shielded chamber, at power densities
rangtnx from 1~5 uW/cm? to 500 mW/eme. Rats exposed
€0 low pnwer denslty EM radiation (1-50 uw/em?) ex-
Aibired a mild fncrease In succinate dehydrogen-
ase ard glucose-6-phosphate dehydrogenase activity.
Chrante exposure to EM radiation at 10O, 25, and 50
W em? (3 hr/day for 2 mo) resulted in dose-depend-
ent changes in the ultrastructure of brafn cells.
Single exposure to FM radlation at 500 uW/cm? caused
{amage of mitochondria, endoplasmic reticulum, cell
raclel and nucleoli; the structural Jamage was as-
snortated with an increase In enzyme activity and
wrranced synthests of glvengen, DNA, and RNA. Sin-
¢le exposure of cats and dogs to EM radlation at
oar A9D=500 mW/ resulted fn marked dilatation
nf Binod artertnics, enlatgement of Interceilular
space, marked decrease Im collagen level, demyelina-
tlan and vacwalizatlon of nerve flbers, and changes
fe the size and shape of various cells., These Tind-
Ings {adicate that histochemical and ultrastructur-
al parameters are highly sensitive ta EM radlation
and that changes in these parameters can b used In

RFEL] [NCTe

WHEKER
WITH SHF FLECTROMAC

s, Inst. 1

Diseases, Uhranian SSk MInESUrY Punii. deelti, i

USKK). Giy Sanft (91:093-840 1w fo retsg.

Tie health hazatds of combined vxposure U3 leg
superhlvh freduency vle
i wurkers 1n the electro

+f the A

TumaLie

exp
Witk
rothan zaxicus

swed Fregu

sure levels)
of appetite, and epig
chrante pastritia, chrann
uleer, and duod
lead vapors alune was
that 1n workers exposed
combinarion with lead wvapors. The
Fedture of oxpesure Lo ShF rields ol
actd pastric secrerdon, Lompated witl

arter exsnre to lead vapurs alvie.

HEOMICE W
THERYAL v

PECTS. (Rus.) Shandala, M. 6, [A. X, Marzeev ]
Inst. General and Community Hvglene, Klev, US:
Antipenka, B. N.; Koveshnafkova, [. v.; Timene
W. 1. Gig Santt {17):38-40n 19R2 N

refsl.

To evaluate potentfal genetic hazards of micro
(MW) radiation of nenthermal intensities,
random=hred albine rats were drradtated witn
generated by s Luch-58 apparatus S MM
power flux demsfties (PFOY oof 10 it
for «5 days), 50 uwk’em? (7 hr/
SO0 wk em- (siagle 7 hr oexpos
terminatfor ot expasures at i teml, the ant
were subjected to x-frradiatfon (12.9 m0i ke).
day 7 after e and x-irradiations, the ratas
went partial hepatectomy, and the live: sjpec
cted tu cvtogenetis anaiv
1o MW oat PRD of SO0 uW o
the of cedls with chr
tiuns {1, %, 17,7
The Lactdence aherratioss
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The potential ose of weax electric coTrents to stim-
alate bone regeneratleon was studled {0 tabbits, An
L5-om segment of the radius was resected and plat
num wire electrodes fnserted bhetween the bone fra
Slectrle stimulacion (8=10 uA, l-sec puls
sals ot 3 ote A3 sed hetween the pulses) en-
Ranced formacfon of the hone callus. Mineralizatls
(he e callus reached levels comparable to

= 7% davs after the fracture compared w
ostral oanimals,  Radfonuelide studies 1n-
=ar electric stimalation tnereased accum
ia the o f bone wound.
I Pt fon of the callus tiss
ved cell proliferation and predo
imtesblasts. Rlood flow determlaarions
wikaioe? hlood flow velocity due to revascu-
b mone wound reglon,  Impraved blood
v owas assocdared with {ocreased ATP concentra-
Ciee, reravie actd lewe and  redox potential.

FEOT OF WIDE-BAND MODULATED ELECTROMAG-
T OFIELDS 0N WORKERS OF H1GH-FREQUENCY
{ANG (Bul.) Dimitrova,
1 glven); Dobrew, Kirfakov, K.,
Nakova, 1.; lzrael, M.; Khadzieva
Kostova, M. Prebl ghig ()

Gopaes D reta),

Heairh hazards of radlo-frequency electromagnetic
flelds CRF FMF) were studied in B2 workers (A0.297
wemer, dverage  age  35.1 vr) at an internattonaj

hine rdchange. The workers were exposed 1o
frode aoduiated or polsed EMF with frequencles
. KHz t: 12 MHz; the average Intensirtes of the
wlecrrt and magnetic components at the workplace
et L.m=70T Vimoand 0.5 Afm, tespectlively.  The
maxizio 1utensitled were 20.6 U/m for the electric
wnroand % A/m for the magaet{c component.
ters who had an cccupational exposure !
showed elevatea blond pressure, headac
treftantlity, buperestheata, neurasthenta,
eorderd, lohthition of  noeatrophti
e erytheocvte count,
tumin  concentratinng,

vteats, A dectease (s
A tecrease in o omeiam o a

o The NP

total durartuns
etrects ot PME were
electrical astivity
Chapges 1t heart

(EEG) showed that afult
medulattnn rhath

uia
sfoputentials

o

nounced
adult rarhics,
did not o
cardiographis b

Sufe o G-X-Be bMp
rosulted fnoa ‘ rats by
pusnre of olf ra RS

frdiuced extrasvstoleg,

1% A BANCE OF
(rigim=1im dip
tion givenl; Temur'lants, .
S3elIR=128; 19R2 (42 rets),

PFus,l o Mab

Ta evaluate Sological activicy of short-perfos os
<ot oa gecmagnetie fleld, randop-bred ral

cillatte
Tats were exp

s oan alternating sagneltc
{AMF) gererated hvoa NOPK-33oappatatus
nf S,100, 8 and S0 gamma, rtectangular ot
uiated pulsed wirh Jutv factor of
effects of AMF were estimated by
and b
Slood neatroph
fepented upon (rs frequency amd type
Exposure to AME at 0.00 Kz oresolte
erease fn o perexidase,  alealine  ph
cationic protetn cancentrations, an increase in t°
phagoevtic thidex, and an lacrease 1o serul pams
glabulls levels fndtcative of enhanced noespect?s
tesigzance, Fxposute to AMF at & Hz was ass.
with 8 fecrease 4o all histockem:-al 1nd
apevte dndex,

ard lvsoeyme leve

si

atacteristics
Rialagtoal a

Fun
fun

crease (oo the o deoroase
blood eomplea
AMF At 0, % Wr oresclted fnoan inctease {n peruxiiar
activity &0 peripheral Mlood meatrerhils and a
comftant de cattonte protetns and ala
sbuaphatasy
o nonspectt e fatasie wire als
exposire to AMF ar 9-10 Mz. The bis
fulated AMP was
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Biloloai
tearageetbe fields (FMF) wore tadicd
oo old) and adult rabbics, ic 3

Vaadalt does. The anirals were o
with fprenstct

b expasure, or tor

s oot T,

1otavs. Ieteasities o1 8

tunsizy ol the weomidng

0f hieh solar qetivity.
EMF was estimated by chang
of peripheral hluod
to EMF resulted inoan Increase iu oaeutro-
phil size, a4 mareed decrease o the activities of
oxidases and alkallne phosphatase, and o« mild de-
Sredse (0 glveagen levels, Analysis of the et-
feets of chranic exposure showed taa-physe of
in the cviochemical indice
enzvme actlvitios and glycogen levels ter  the
first 3 irradiations, tallow by prodtessive tor-
malization of the cvtochemical indices during the
last % expasures.  Puppies and young rathits were
Mure senxitive to EMF exposurce than ult dops and
rabhits. The decrease in enzvme activity and g
cogen Level was morte pronounced in rabbits than in
dous.

satroptils.  Sinele oxe

a4 maraed decrcase in

ERIL) PATHOLOMTCAL CHARACTERISTICS (8  EXPERI-

MENTAL MYOCARDIAL INFAKCTIOS  AFTEK  EX-
POSURE T LOW-FREDUENCY  LOW-INTENSITY ELECTROMAG-
NETIC FLELDS.  (Rus.) Artishchenks, V. A, (no afi-
filiatinn given); Vinogradov, S. A.; Volvoskii, A.
¥ Perederdt, V. G. Probl Kosm Biol 43:139-147;
1982 (14 refs).

Iow-frequency low-intensity electro-
magnetic fields (EMF) on  pathogenesis, clinical
mantfestations, and healing of mvocardial tnfaerc-
tions were  studled fn rabbits and gninea plgs.
Mvocardial Infarction was dnduced hy ligation of
the left coronary artery. The animals were subject-
ed to whole-body continuous trradiation with EMF (8
Mz, N.A V/m) generated by the BEPC=3m apparatos
Within 2=10 days after cxposure, the animals were
cacelftend, and myocardiom specimens wery oxan{ped
Wistalogleally and  histochemically,  Fxposire  of

antmals with mvocacdfal infarction to EMF resulted
tn more pronounced bypetemia of the pecivascular
and faterstitlal conmective tissoe, develope
dyitrophie processes fn the mvocardium tinsoe

Pament to bho Iefarcrian sane and levelaome
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M. A, Radishiolopiia
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mapnetic fieid (AMF) al frequencies o1 . v
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A M=clay survival rate oo antr .
x-ray freadiatfon alone wis oKt
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had 4 eadloprotective eifo 1 40 b
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Btogical Etects ot Nomomzing Electromagnen.c
aon LN, U taber 1983

pulse type, vector, gradient, localizatian, and du-
ration of exposure. The sensitivity of an organism
ta MF is assoclated with fts age, sex, and individu-
al charactertst{es.  Response to MF {s characterized
by a prolonged Tatent pertod; changes tn the biolog-
teal parameters of MF produce insigntficant changes
in response latency.  Both slow and fast systems of
Initial sensory response were observed after expo-
Sufe to superhigh frequency electromagneric fields.
The initlal response ta MF 15 followed by an overall
tearrangement reaction and an adaptatian reaction.
An adaptation response which involved the endocrine
system was observed after dailv exposures of > 20
@in in duration. MF-induced adaptation reactlons
were assoclated with changes im erythropoiesis, re-
dox potentials, and cell meabrane permeabllity.
Therapeutic applications of MF are associated with
increased resistance to infection, temperatute ex-
posure, and fonizing radiation. Prolonged exposure
to MF induced vartous pathological changes. The bi-
ophysical mechanisms of MF activity can he described
by changes in sedium-potassium gradient, orienta-
tion of RNA and DNA macromolecules, and polariza-
tion of the side-chains of protefn molecules.

0807 AUTOALLERGIC EFFECTS OF EXPOSURE OF RATS

TO SUPERHIGH FREOUENCY FELECTROMAGNETIC
FIELDS AND THEIR ACTLON ON THE FETUS AND OFFSPRING.
(Rus.) Shandala, M. G. (A. N. Marzeev Res. Inst.
General & Community Hygleme, Kiev, USSR); Vinogra—
dov, G, 1. Vestn Akad Med Nauk SSSR (10):13-16;
1982 (11 refs).

The role of immunclogical factors 1n the mechanism
of hazardous effects of superhigh frequency (SHF)
electromagnetic fields (EMF) was studied in pregnant
Wistar rats. The animals were exposed to SHF EMF
generared by a Luch-2 apparatus (500 uW/cm?) for 7
he/day during the entire 20-day gestation period.
To evaluate the effect of autcantibodies on embryo-
Renesis, pregnant I(ntact rats were {mmunized with
serum from Irradtated or {ntact donor rats. Donor
fats were irradiated at 500 uw¥/em? for 7 he/day for
10 days. Exposure to SHF EMF resulted in marked
stimulation of autnimmune reactions; the average
numher of plaque-forming cells at the end of the
#estatlon perled was 7.3% compared with 1.1% in in-
tact controls, Irradiation of pregnant  females
ransed {nhibition of tmmunogenesis cestimated by
phytohemagglutinin-induced lymphocyte hlast trans-
formacton (24.6% compared with 41.77 in controls).
Immunizatton with serum from {ntact rats did not
affect the course of pregnancy, while (mmunizat{on
with serum  fron frradiated rats resulted in fo-
rreased embrvolethallicy and decreased viahility of
e ipriog.

iy CLINICAL ASPEOTS OF THE FFFFCT 0F  ALTHR-
NALTSG MALNATIO FIELDS 6N POSTOPERATIVE

Current Literatu

COMPLICATINNS,  (Rus,)  Verzio, A, A, Thept, b
Biscases, Eve Microsurgery Fes. Lab.,

Second Medical Thst., Mose USSR R

Noo Vestn oftalmol (3hcth-nT el (0 gete

The therapestic eftbedaoy of  gltercattng maloer
flelds (AMF) was studled in 3% patdent with o
sperative complicat fons tollowing cve satgery. 11
patfents were divided {nto three groups: I8 p
with hypema tollwing introcapsular catafact extrag
tlon (Group 1); 11 with partial postoperative bome
thalmos (Croup 2}; 4 with postopereratfve indisin;
of the coarnea with blood (Group 3. Pattents tro
were exposed Lo AMF {50-Eh Ge) far
jon for 10 sessions while patients from
2 and 3 were vxposed to AMF (A= 104 0e) far
session. After 2 to ) AMF applications, -
the patients in Group 1 exhibited resorption of
phema compared with 50T of the contral group. A
Group 2 patients showed complete restoration
neal transparency. In Group 3V, half nf the pat
showed resorption of the hemorrabage atter
applications versus 30.3% of the controle. AMF a4
plicatfons enbanced the normalization of visual o
fty {n patients in all 3 groups.

T

0RO MICROWAVE. THERAPY. (Rus.) Muleskovi,

S. (Dept. Phystcal Therapv, Central Inst
Advanced Tralning Physicians, Moscow, USSE), Vo
Kurortol Fizfoter Lech Fiz Kult ihd=nl; 1wl o
refs).

Indications for therapy with microws: (MW) radi.
tion are outlined. Centimeter-hand Mw (2175 MH
12.6 em) is generated by Luch-2 ()0 W output power
and Luch=58=1 (150 W output power) units. Decimet:
band MW (65 cm, 4h0 MHz) s generated b Romashi
(20 W) and Volna-2 units. The duration ot a sine
irradiation ranges Ffrom 5-10 min for luch-!
Rumashka units to 10-20 min far Luch-5K and Volna
units. Patients are suvbjected to dally frradi.
tions; the total number of applications per cout
ranges fram 5 to 20. The therapeutic etfect of ¢
radiation is assnclated with thermal and wonthers
actions. MW therapy is indicated for parodentosis
arthritis of the maxillo-temporal joint, tntlamm
tion of the paranasal sinuses, toruncolosis, tonsi
tris, chronte dermatoses, prostaritis, eadocercic
tis, chronle and recurrent nonspecltic bronchona
nonary diseases o children, pyelonephittis 4o on
dren, arthrivis of the shoulder joint, osteoarthy:
tis af the ankle jofnt, coxarthrosts, osteochomd
sts, rheamitofd arthritis, bronchial astbe
te poeamonia, pept fe uleer, chroniv gastritis wi
hyposecretion, chro eniltis, ehronle adnexiti-
Yactat{on mastitts, hyportension, renovasiular e
wonte e Lonephs

, vhires

pertersion, vibration diseas
tis, and athernselerosis ob eerehial vossels,

therapy 18 contraiadicated 10 pativals with cmeen
acitve tuberculasis, fever, hemoreh Thyrat s
costs, and cardiovasentiar fnaatrici
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TIoNs OF MACNETEHE FIFLLS, (Hus,) Balneolopy o Phys-
teal Therapy Res. Council (USSR Acad. Medical <ei-
eocest, Vepr Kerotol Firfoter Lech Fiz Xule (3):6R-
LERCER Vorets),

Methodologival  uldetines  for experimental o
clinteal studies have bheen developed to coordinate
research on the  hiological  wtreets of  mammetis
Flolds (MFV. Reports hould foebade the fodiowine:
tupe of apmaratus, fype of MF (oonstant o alternat-
), pulse duration and treaquency, applioatar teg
and stze, tndgctfvity in mTe Loleeation ot
plicator, duration of cxposures amd taral nusher
exposures.  The eftects of MF siould b recorded
Ter the 1sf, Sth, and ['th exposures, amd foll awing
complecion of the freatment.  Seoommenditians  Ln-
wlude the ase of MF with fnductivity or b3 mlesia,
vdlstance of (-9 om helwec . Pt
the fnductnr ane the hodv sartace, exposure daraty
of 10-30 min,

hialegical etfects stodied sbould tnciode hemet
namic fnadices, blood coagelarion, hematocrit, e
ruthrocvte sedimentation rate, cell membrane por-
meability for {norgan
tlon, membrane potential, electfon

ures.  ie

adatotal at 1910 expe

radbeal oxid

© tons, t

amagier i te-
sonance, and water structufe, T wplicacy
of MF should be tested in patlents with acute amd
chronte asepric and infeet{ous {nflammations af the
locomator  apparatus, pecipheral  setve  dlseases,
vascular diseases  and  dvstrophic skin diseases.

LIS} ALL-UNTON SYMPOSIUM  ON  PHYS|CO-CHEMICAL

MECHANISMS OF THE BIOLOGICAL ACTIVITY OF
STATIC AND  LOW-FREDUENCY  FLECTROMAGNETIC  FIELDS.
(Rus.) Kuznetsav, A. N. (Moscow, U'S5k)y Shtemler,
V. M. Vopr Kurortol Fizioter Lech Fiz kult (3):70;
1982 (no rets).

The agenda of the First All-tUnion Svmposium on Phys=
fco=Chemical Mechanfsms of the Binlogical Activity
wt Sratte and Low-Fregquency Flecteomagnetic Flelds
Ps ot lined.  The sympostun was held 19-20 Gctober
1981 {n Pusthobine, UssE. o Six reports and 1R conma-
pleations were presented.  The reports  summat iz
the resulrs of studles of the etfects of eloctromy-
netle flelds on free radteal bfochemical reactions,
Ttgutd crvsital structure of cell meahranes, ast for-

romignette Inclusfons fn hinlagical materials. The
wemposium emphaslzed the need tor further evaluatiom
Y omaxtmom permissihle levPs o0 expusure to elecs
Fromagoct Lo radiation,

“Rik FEFICACY OF DFCIMETRE - BAND WAV AND MAc-

RETOPHORE THFRAPY [% PATIFNTS WITH Wybie-
TENSION,  (Rus.)  OpsheshEowskil, V.o VL (Pept.
Plosteal Thorapy, fesr. Advanced Tratning for
Leians, Biov, PSSRY. Chopobik, Do Lo Fasrvbovek i,
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Seteromand EURY electios

ENEL '

matpholagy o1 central nerw
svsten mearons were stulled in dogs and cats. TREME
were denerated by a Lueh-58 apparatus.  The antmals
wore exposed to CREMF of thermal lareasities (alo-

¥, dows were frradiated for 4 hroand cats
for 1onr. Merptoloptcal  changes 1o the  central
mervius svstem  fnelod swelllag of the neurans,
fraplacemert or the nnclewns, trregalar contours ot
A s, rediseribut oo o
Shromatin, and the appearance of vacusles, The most
pd changes were observed In neurons from the
timbte area, and temporal lobe.  The
Yrom the sensorimator cortex, retionlar
mation, hrain stem, amd cerebellum were least af-
Ry CHEMF.,  FxposuTe to CBEMF caused
hanges In the neurons from all regtons of
aovard.

EStp—

and welear  mamb

il

NOARTHE COMBINEL F¥i
1EUTROMA 1
Clat. Fuectfonal Diag

it Acenpat fonal
Inst, tor Advanced
rel, F,

Toltuer o Wowas atudied in 2B
Sl occnpational exposur Lead

S saper-hesn tr anette

LoThe lead lewels . wures

the maxirun peraissinle vxp ilmits.

waTkeTs X to the B¥ ptelds alune showed a
stantficant decrease in Lloer clearance, iabibieion
it blver excretoty tunction, and a decrueas to the
gmulat bon capacite of liver cells, changes

in tleer ctlrenlatio

atter comhined exposure to lead
and BM flelds were similac ra those after exposure
roo kM oalun

N LEE

AN ANDY LIVER METABILISM AFTER E.

MLATAL FYPOSTRE T SHF-FTF' S OF NONTHER-
Mal INTERSIIIELGL CRBus. ) Belaxrialtokit, S. (AL
Res, Irst, General & Community Hyglene,
finwty Tamastevskaia, 1. A, Vrach Delo {1n):

- 1R g rets).

FPERI-

crreora b superbigh frequency (SHF) electros-
raietbe fdelds oo hratn and liver metabnlism were

ttad e athing rats.  The SHF flelds were gener-
sy h-54 apparatus (12,6 cm wavelength),
Tre arimals wers trradiated at SO uW/cm? (A hr'day
for 1N davs).  Nn oday A7 after the last exposure,
the rars were auhlected to a single {rradiation at
R R The metabolic activity of the braln and

the hiee
brerved -
Prelisinary exjosaros
inoreased Tesistasoo

tian at 500 u!

LR FEFFECT OF  LOW-INTENSITY  SHF-ENERGY
BESPIRATION AND ONTDATIVE PEOSPHUBYLAT]
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ZYMES. (Rus.)  Radnev, M, [, 04, 5, vy . k
Inst, General and © . , K
Tarasfus, N e, rot

L
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Buogeal Etrers of Nomameing Electromagr e
a0 Jelover 1983

discharges. Immediately after development of  thee
epileptogenic focl, the elasti: magnets were placed
above the right and‘or left hippacampus. The max-
tren tnductton of MF at the magnet sutface was 1%
or 28 mTesla, the gradient was 30 or 49 mleslalom,
and the average induction {n the area of the epi-
teptogentc focus was 0.3 or 0.9 mTesla. Exposure
T a weak heterogeneous MF produced marked stimula-
tion of eplleptogentc activity., MF enhanced Che
epileptogenic activity ot the lelt hippocampus,
The mechanisms of the stimalating eftects of MF
were assaciated with MF-induced hyvperplasia of the
wital calls, hvpoxic state of brate stroctures,
anges {n glycogen metabalism, and changs  in
neuronal membrane permeabilicy.

NA2Y FLECTRICAL AND FLECTROMAGNETIC EFFUCTS  ON

OSTEOGENESIS AND BONE GROWTH  (EDITORIAL).
(Ger.) Ungethum, M. (Aeskulapwerk, Postiach 40, D=
7200 Tuttlingen). Munch Med Wschr 124(26):620-622:
1982 (b refs).

Methods of therapeutic electric osteostimulicion
and their evaluation ate discussed. Current commer
clal electrical osteostimulation methods ure su dif-
ferent fn principle and design that ft is impossible
to evaluate them relative to one another, FElectric
ostenscimulaclon seems to he Indicated in the case
of fractures la which repeated suryglcal intetven-
tions were unsuccessful., (Cltrasound absception
measurement, x-raving after venopuraphv, transcutan-
eous measurement of the fracture potential, and dou-
hle-blind methods are availahble for evaluatiog the
wffuctiveness of electrical osteastimulation. The
problem of quantitative evaluatlon of therapeutic
effects {s fllustrated by the treatment of loosened
total endoprostheses with purely magnetic flelds,
in which a0 radiological changes are apparent, even
though subjective results suggest the eftectiveness
of this method, Surgety combined with electrodynam-
te fleld therapy was successful in more tham 937 of
351 patlents with mostly atrophic pseudarthroses ot
low reactivity after scveral wunsuccessful opera-
tinns. Electrical osteostimulation improves the
retention of autologous sponglosa transplants.

24 APPLICATION OF PHARMACOLOGICAL METHODS T0

THE STUDY OF BIOLOCICAL FFFECTS 0F  MICRO-
WAVE RANIATION DURING LOW-LEVEL TRRADIATION, (Fre.)
¥lein, M. 5. (Dlv. seuTophvsfoloy pplfquee, Con-
tee d'erudes et de recherches de medicine acrospas
tiale, 76, hivd, Victor, 79990 Paris Arowes); Steru,
Ta: MElhaud, O L. Rosalen, S. G, Radiaprotectjon
1T05Y:225-241; 19R2 (34 rets),

Synergtstlc effects hetween microwave (MW) radin-
tron and psvehopharmacn bogie  agents were Investl-
pated fn K13 mice and 120 rats. Charles River mice

Current Literature

ard Wistar rals were exponed U MW peower

Cont Taous wate, LSuSh o !

e Drdusorial generator o .
S ST ST

and R eme . N Ptereree

Serwed dnomobor oacfivioy Trradiatet o1
trol mice intecte! wits

Phetaminoe sulfate of f-arphetaniie sl vt

Ay

Ately helare exposare.
tect on the footdence o o
dhetanine saltaty

cvents In rats reces

apomarphine chlorhydrate b
diation vilther before or after adm
the couvulsant agents bicruculline and cardiazot o
mice had no eftect on the chronalogy of comvuistons
or thelr average duration; thus expusufe to Mw
not interfere with the petabalism of the conve
sants in mice, There was no evidence of blond hra
barrier permeability in mice recefving oxotremario.
plus methylatropine before MW irradiation.  1n -
tor accivey tests in mice, irradiatfon at 2 oW .1
significantly potentiated the scdating vifects o
a 5 mg/kg dose of chlordiazepoxide; the efrect wan
not statiscically significant at other dose levels,
Although the rectal temperat fe of control miie was
not affected by {rradiation at either power lewel,
mice with hypotnermia induced by injection of oe.-
tremorine and apomorphine had signiffcantlv higter
rectal temperatures after irradiition than aonirra-
diated mice.

e eRpoS UL

NR25 IMPACT OF LOCALIZED MICROWAVY MYPFRTHERMTA

ON THE PH-DISTRIBUTIUN  IN HAL [ONANT
MOKS.  (Ger.) Vaupel, #. (Physiologisihes Tast.,
Univ, Malnz, Saarstrasse 20, D-RSOO Matnz, Wo oo
many). Strahlentherdple 193} JhR=1T3; 14rr s
refs),

The eiftect of localized mlorowave (M) hyperthersis
(2,45 GHz, &3 € far 1 he) on ph distriburian
marv adenocarcinoma was studied In 12 ferale (b
SED-RH mice 10-20 davs aftor so tumar fmplactart
Snte the lateral femoral reion. Treavment
furmed with a special MW applicator con
Ravtheon magretron (model P¥D=10), Glass
electrpdes were used to measure pH values.

nam

P value measured insmall tumors wetghi
without appreciable Aecrosis was k.75 (n
mediately befory byperthermia,  Immediatels at

tissue temperature returned tao the Initial va
after hvperthermia, the mear pHowas b J1 18,7 -k 4
The reductlon In pHovalue was statisticallv iy

stgriffeant (2p ¢ 0.00%) . The mean pHowas 7.0 6
tange tumers (1.1=1.9 pY dn which more thn ~
The Lomor mans was Becfotlco. The pHovalies wo
sianftivastde hiyher than o wmall, cor e

T, Mt showed Enhomegenenns dIsErERt o, e

Fehaereia caused o s floant clanmes e p
tumors, The  tandings fadicate thar .
M marked e futens il fes precs st ing

fx, hut camses neosipnttioant Vg
Ve gl value 0 the case b mare albainee w0
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MEETING ABSTRACTS

=N TECHNIUAL ASPFULS OF WEAT D8IV EAY  Mbp T

TN ABSTRACT).  (Fneay iV
cvelateon T, Hamnersmith Hosp,, 1
Tantho o Bro ! Radtol asOeno)dal; s,

The use 91 noe-iantaing electromarnet Lo
rowaves and radiat reauencv) and ultras
v tvperthersid {o patients was briet!

The advantapes and dsadvant gees
totechnigies wete explained throeeh
simple phesieal vonsiderarions, The o

cussed e lufed apertare microwave (MW)
rerstirial and intracavitiry Md sources, localtoed
cufrent Prelds, dnrerstirtal cerromagnetie sceds,
capacitive upling ot radtel fegueney (KFY D (ndue=
Trve conpliay nf HE amt Caciaed gl as o
with
sooaddressod, Witk an eop
meerctalle avatiahie

-

me st

Coarsing therTemeters wan

O S suftahle npoen-iny
frmatien  concetning tem;
. o Larlan therapy W0HD he aequired fhrough b

necessartly small mumber ob Invasfve thormometers.
o taplivatt ms of tris Limftaricn a0 thermal do-

ohvperttermal treat-

vethe erfe riooaess
kN

meot s were et liv.

LR MICROWAVE  RADTATION EXPOSIRE INNUCES

TRANSLOCATIONS  AND UNIVALFNTS DURTNG
SPERMATOCENESIS IN MICE (MEETING ABSTRACT). (Ena.)
Mantkowska-Czarski, {(Burvau Radiological Wealth,
FDA, HHS, SAO0 Flshers Lane, Rockville, MU0, 1} Cei)
Blol 99(2) A0 1982 7 ref).

In attempts to clarify incensistent and contralio-
tory results from dominant letnal testing of mi-
crowave expused rodents, cells were examined from
testes of mice.  For examination, cells were pre-
pared with o modified Meredith technique Trradia-
tioms were at frequencles of 0915, 0 and 9,4
SHyy vontiouons wave, and 9.4 CHz paloed, with whode
Rody averaie absorbed dose tates ot oot T

RIS TN
Gl and DM Spermataganial and spermatoovie

foat 10 m

aphases were connted and examimed for
ehncrmal it es. Mot aphane

Below contrsl values ar
fryteaned at Blah dase rates,

P rease 10 rran

Lot foos was

eoob andvabeney Increased ar 10 and

fiadings are Interpreted to bndicate Interter
with normal spernatopenests during late spor-
atoontal and wpermatocvte prophase 1 osfages, Fore
fher, toherirance of the

s amal chaeyes e

RN R RN
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tectrieal erviTerment Uowas b
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Phelte (PEMES] can be nsed o TRIENeT press
cvllular resporses. This has been teste! o
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oline ca

Pular cverts

momes ol
Setara coprophilta,  The exjerimoctai & -
both evtelogical and biochemical nort 4
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Pretein
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tueet fon of the cell,
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perturhacion yiven to o living eell twothe belne
hoitz cotls,

T FEFEOTS 0F  rDECTROMAGNETIC FLELDS 0% ThF
UrLi RUMFACE Crngt

Marraa, ML T, CBiamedical Wincon-

sta-tarestde, Kenosha, Wl Doheedman, ¥

Sreenehaum, B
GO R,

Tuzander

Ertects on the crll surface of Physarum polycepha-
lum amechae grown in i Hz sinusoidal ficld of 1.0
Vo oand 1.0 G ocan he detected using aqueons two-
ase partition chromatographv.  We feport the first
drrect observatton ot cell syrface wof
weak, luw trequency electromignetic fields.

AERL THE FFFECT OF PULSING  FLECTROMAG

FIFLDS {PEMFs) ON RNA TRANSCRIPTION
POLYTENE CHROMOSOMES  (MEFTING  ABSTRACTY.  (¥np.)
Coodman, R. (Dept. Pathalugy, Columbia l'siv., j\cw
York, 13032); Hendecson, A, S.; Bassett, . A,
L. 0 Flecttochem Soc 129(3) 1330 1942,

Using tritiated wuridine Incorporatfon to munitor
transcription, RNA was extracted from control and
PEMP-treated (single pulse and pulse train) sali-
vary gland cells at IS min intervals up to 2 hr,
Cytologically  transcription wag monitored hy
transcription autoradiographically.  Bischemically
PEMES Induced a marked increase fn the spectfic
actizity of BNA: (1) the single pulse {aduces in-
creased specific activity of presumprive messenger
KNA (65-175) at 15 and &5 min; (ii) the pulse tratn
induces one peak of actfvity at &9 min {n the [HS
region; (t11) following peaks in RNA activity in-
duced by PEMFs, fall-nff fn cranscription Is sharp
and after #0 min, and more prolonged PEMF treatment,
specific activities fall belaw control levels; (v}
the effect of sudden elevared temperature  (heat
shock) and PEMF tovether produce a svoergistlc of-
tect; and (v) by taktng the cells in and cut of the
fletd, it s apparent that the reduced rate of
transcription resulting from long time pertlods in
PFMFs can be reversed. Studfes on this rebound
etfocr are discussed.

{1840 THE EFFECT OF  PULSATING  FIFOTROMACNETIC

FIFLDS (PEMF) DN OSTEORLAST-T.0HF CELLS 1IN
CUOLTURE (MFETING ABSTHACT).  (*ng.)  Relan, (. Al
(nept. fral Rlology, Unle. Connecticut Sch.o Dental

Medtetne, Faralngton, ©T 0R0320 Tohmson, §

I Fleetrochem Soc 12901001000 1980,

Meeting Abstracts
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Studies were also performed to examine (b 1o 0
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cursar cells 10ty osteoblasts.  Further tesol:s e
discussed,
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I Flecerochen Soe 12803001300 (98,
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< SYNEROY OF PYRAN CO-POLYMER  {PYRAN)  AND
PUTSATINE  FLRECTROMAGNFTICALLY  INDUCED

CURRFNTS UBEMIC) ATAINKT Hin MFLANOMA (M) OIN VIVO.
TMESTING ABSTRACT). Fme.) Norton, L. {Mount Sinai
Sebant gt Medicd New York, NY 1029} Tansman,
r. er, ¢ oPtlla, AL AL Proc
19 1A (1 ref.)
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The antineoplastic activiey of the immunomodulating
pulvanion PYRAY, in clincial crial as MVE=Y, is en-
fNanced by simultaneous  exposure of tumor-bearing
e to PEMIC, a nontotic, low power, nonthermal,
nontonizing corrent desigred to influence memhrane-
enzvme clectrochemistry.  This extends the anti-
vancer activity of PEMIC, which has already demon-
strated a svsergy with cytotoxic comhination chemo—
therapy In the M svstem. one hundred female BOF) or
HCFy mice were glven no drug or PYRAN 75 me/ky ip 1
ar 7 davs atter sc dmplantation of | mm’ M. Mice
rundomtzed to receive PEMIC were placed i/cage be-
tween alr=gap coils (tlectro-hiclogy, Fairfield,
N1} tnduciog 2 Hz curreats of 50 msec bursts of
180 usec matn polaritv, 4 usec oppusite polarity,
peak density 0.°=1 udfem?, for 12 hr/day frem day
2 continuously. Dummy cages were used for sonPEMIC
mtce. Spectes or dav of thercapy did naot influence
survival. At a4 median survival of 7 wk, 24 mice
with PFMIC alone were oot diffecent from 28 mice
with PYRAN alone or untreated controls, although
% of PYRAN-onlv mice has a elight survival im-
provement. However, 20 mice with both PYRAN and
PEMIC had 4 median survival in excess of 10 wk (x2 =
h.hd, p < N.08). This was due to an inhibition of
the tnitfal pseado-expuonential portfon of the Gom-
perrzian growth corve, resulting in an overall dis-
placement of the survival curve for 100 of mice.
Histology suggested enhanced necrosis of PEMIC-ex-
posed tumors, which suggests the mechanism of syn-
vrgy with the macrophage and NK-cell stimulating
PYRAN.

97 SELECTIVE RESPONSE OF TUMORS To MICROWAVE

HYPFRTHERMIA (MEETING ABSTRACT). (Fng.)
Goldfeder, A. (Cancer & Radlobinlogical Res. Lab
New York Univ., New York, NY 10003); Perrino, P.
Proc Annu Meet Am Assac Cancer Res 23:2 1982 (1
ref).

Previons studies In this laboratory used microwave
(MW) hyperthermia as an adiunct to x-lrradiation
and misnonfdazole. The present stuly s concerned
with effects induced by MW hyperthermia alone. Two
mause mammary carclnomas (MT2, DBAH) and a spindle
coll sarcoma (TEC) of standard stze growing in iso-
genic hosts have been exposed to 4250 MHz tnduced
MW hypetthermia at 62-4% € for a predetermined time
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the DRAH proved  most therme
completely within 2= we after treateent,  The M70
similarlv treated tormed a dark crust i
the center while new prowth appeared at the odge af
the treated tu Gf the TEC tumors treated daily
for A0 min, 757 totallv repressed, the remainder
continued to grow at a sbluwer rate.  The res
indicate a difference In fhefMoresponse among the
three tumer types and emphasice the significance of
studving vach tumor type fodividually. The mecha-
nism(s) of MW effects on cellular components is
ing studied by high pressure liquid chromatography
and will be presenced.
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NRSK CLINICAL PILOT  TRIAL OF  RADIOFREQUENCY

(RF)Y=TNDUCER RECTIONAL  HYPERTHERMIA OF
SUPERFICTAL (SF) AND DEEP-SEATED (DS) TUMDR LESTONS
(MEETING #RSTRACT), (Fng. )} Chokst, 1. (M, Do An-
derson Hosp. and Tumor Inst. Houstom, TYX 77030}
Corrv, P.; Headley, D.; Bernadino, B.; Barlogie, M,
D. Proc Annu Mect Am Sec Clin Oncol 1:21; 19H2.

A clinical pilor trial was condurred to evaluate
anti-tumor offects and toxicities of RF-induced ru-
wiunal hyperthermia for the treatment of recurrent
SE (27 pattents) and DS {6 patients) tumar Jesions
unresponsive to conventional therapy. Histolopic
diagnosis included 16 sarcomas, 11 breast cancer
and 6 miscellancous tumars, Treatment for | hr at
a desired starting temperature of 43 € was adminis-
tered daily for 5 days/wk for 2 wk followed by o
2 wk treatment-free dinterval. Subsequent heating
was performed using gradual Inerements (n tempe
tute to a4 maximam of 92 €. A RF apparatus operal-
ing at 13.56 Mz served as a heating source. The
maximum tumor temperature was independent of his-
topathology, size of treated lesions and prior
exposure to lonizing radiation. The overall ob-
jective Tesponse rate tor 2% evaluahle patients
recefving at least 5 consvculive treatments wis 4%
fncluding 2 complete and 9 partfal remissions.
Three additional patifents had a minor response,
EF-induced anti-tumor ellects were temperature-de-
pendent, {.e. kack of tumor regression below o €
fncluding 8 §F and 3 bS tumor lesfons; while 55% o1
11 patients treated at 42 to 4R responded, and
heating ta > 48 € dnduced responses In all A pa-
tients treated,  Tumors treated at > 4k € showed
longer remfssion duratinn than those treated .t
< 4h €. Pain was the treatment-dimitisy toxicity
fn 15 patieats, Blisters were noted In & paticncs,
and 1 opatfent each developed Bleeding s
tion. Thos, externally applied RE-indoced rowtonal
hyperthermia is a4 sate  awd ellective  antitum:
treatment modality with minimal bhielogtoal ettect
At temperatures < 42 €, whereas higher tempergtores
produce tumor  regression An half of  the  Creatod

intee-




Meeting Abstracts

tients.

Bty HYPFRTHYPMLA
ENFRGY  (MESTING ABSTRAC!
ack, N. H. Sob, Me
ioe, Dedtanapolis, 185 3
Marshall, ©
S L9k,

Clin tacol

perthermia fn cancer therapy has heen vicwed with
interest; however, an effective, Topro-
Toand whole

hnigques  aod

Lncreasis
ducihle methed has been needed for
Body hvperthermia, A variety or te
e developed to prodoace Tocalfzed hy-

pro-
Lrperthernin bas been pro-

ernin with a fatrly cansistent degree uf
ducihili While bod
Guved by oeither extr

penslve or mostly un-
satisfactory methods fnolali 1) dndeetion of bac-
terfal taxing, 2) Reated st L) Enhalae
tion ot heated gases with hot wax baths, %) circu-
1aTing Reated water bedy snits, and 9) heated blood
petfuston techniques,  dver the past 18 mu, 29 pa-
cients with advanced cancer have undergone a total
of 151 hod wrtbermia treatments utilfzing mi-
crowave seneritars.  Cote hody tempeTatures of be-
L3 oand 4.5 € were maintained ror A 1n
The procedure and equip-

am cahinets

tween

ment ase i ta produce t desired levels of tempera-
ture tor varving periods of time provides a safe,
reliahle a inexpensive methed for whole hody hv=
petthermia. This simplified technique will bhe do-
seribed in detail and preliminacy resalts of ther-
apy will be presented.
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