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tive behavior can indeed be obtained with pulsed
microwaves. This is in contrast to reports that
such control cannot be obtained with modulated micro-
wave radiation. These findings also stand in con~
trast to, and suggest other possible Interpretations
of, recent reports of detection and avoidance of
pulsed microwave radiation in rats. (No refs.)

4635 EXPOSURE OF DOMESTIC FOWL TO ELF ELECTRIC
AND MAGNETIC FIELDS (PROCEEDINGS ABSTRACT).

(Eng.) Durfee, W. K. (Dept. Animal Science, Univ,
Rhode Island, Kingston, RI); Plante, P. R.; Martin,
P.; Muthukrishnan, §,.; Polk, C. In: Proceedinge

of the 1975 Anmual Meeting of the Intermational
Union of Radio Science Held at the University of
Colorado, Boulder, Colorado, 20-23 Octobew, 1975,
USNC/URS!. (washington, D.C.): 269-270; 1975.

The domestic fowl, Gallus domeeticus, was used In
two series of experiments designed to evaluate the
influence of continuous wave, extremely low fre-
quency (ELF) magnetic and electric fields upon:
(1) growth, development, and hatchability of the
chick embryo; (2) early post-natal growth and de-
velopment of the chick; and (3) growth of the sex~
ually immature bird. Special equipment was con-
structed to provide uniform ELF fields (60 and 75
Hz) at identical frequencies (45, 60, and 75 Hz)
and amplitudes for continuous exposure of embryos
and chicks throughout the preincubation holding,
incubation, and hatching periods and through the
first 4 wk of brooding. The magnetic fields were
maintained at 1, 5, 8, or 30 G, and the electric
fields were maintained at 1, 10, or 3600 V/m.
These ELF fields had no significant or consistent
effects on: (1) hatchability of fertile eggs, (2)
embryonic survival during the most critical stages
of development, (3) early post-embryonic growth
(to b wk of age), and (4) learning and memory
consolidation in the neonatal chick. Growth and
development to 10 wk of age was not affected by
earlier (b-wk) exposure. A 60 Hz, 5 G magnetic
field had no effect on metabolic activity of chick
embryos as determined by embryo growth rate and C0;
production. (No refs.)

L6136 EFFECTS OF WEAK LOW FREQUENCY ELECTRIC

FIELDS ON CALCIUM EFFLUX FROM ISOLATED
CHICK AND CAT BRAIN (PROCEEDINGS ABSTRACT). (Eng.)
Bawin, S, M. (Dept. Anatomy, Univ, California, Los
Angeles, CA); Adey, W. R, In: Proceedings of the
1§76 Annual Mee of the Intemational Union of
Radio Science Held at the miversity of Colorado,
Boulder, Colorado, 20-23 October, 1975, USNC/URSI.
(Washington, D.C.i: 267; 1975.

Freshly isolated chick cerebral hemispheres were equi-
|ibrated with a calclum Ringer's solution containing
“Sca?* for 30 min, Washed tissue portions were ex-
posed to sinusoldal electric fields at either 1, 6,
16, or 32 Hz with electric gradients of 5, 10, or

56 V/m in air for each frequency for 20 min., Then
“5ca?* ¢fflux was measured In 0.2 ml of supernatant
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and compared with efflux from unexposed control sam-
ples, All tissues were maintained at 36°C and
checked for specific activity after the experiments,
A frequency sensitive "tuning curve' showed sharply
reduced efflux of 15-20% at 6 Hz (p<0.05) and 16 Hz
(p<0.01) for 10 ¥/m fields. Similar but slightly
smaller reductions (p<0.05) occurred at 56 V/m,
Threshold was around 10 V/m, but non-significant
trends occurred at 5 V/m, Cat visual, auditory,
suprasylvian, and sensory-motor cortex tested at

1, 6, 16, 32, or 75 Hz, 56 V/m showed significantly
decreased effluxes at 6 Hz (p<0.05) and 16 Hz (p<0.01)
but with non-significant trends at all other fre-
quencies tested. At 10 V/m, non-significant de-
creases occurred at 6 and 16 Hz, It is concluded
that oscillating electric low frequency fields at

6 to 30 Hz reduce Ca efflux; whereas, wezk very
high frequency fields amp!itude modulated at the
same frequencies increase efflux. A model for both
effects based on cooperative interactions of Ca with
fixed charges on stranded biopolymers is proposed.
(No refs.)

637 MICROWAVE - INDUCED HYPERTHERMIA AND RADIA-
TION SENSITIVITY OF MOUSE INTESTINE (PRO-
CEEDINGS ABSTRACT). (Eng.) Gordon, G. A. (Dept.
Radiology and Bioengineering, Univ. Utah, Salt Lake
City, UT); Livingston, G.; Dethlefsen, L. A. In:
Proceedings of the 1975 Annual Meeting of the Inter-
national Union of Radio Science Held at the Univer-
sity of Colorado, Boulder, Colorado, 20-23 October,
1975. USNC/URSI. (Washington, D.C.): 92-93; 1975.

Recent data show that heat applied alone both in
vitro and in vivo selectively kills cancer cells and
that heat plus radiation have a synergistic inter-
action, Normal tissue tolerance has been studied
using only hot-water immersion of mouse skin. In
this investigation, C3H mouse intestine was irrad-
jated to define normal tissue response more ade-
quately. Microwaves were generated by a 2450 MHz
microwave magnetron and delivered through a wave
gulde, which was collimated to encompass the upper
abdomen, The mid-upper abdomen temperature of the
mouse was monitored continuously with a liquid
crystal thermometer inserted into the rectum up to
the epigastrium. At a fixed power, microwaves were
pulsed until the intestine attained the desired
temperature (43 and 45°C), which was then sustained
for varying periods of time. Immediately post-
heating, 1000 rads of whole body radiation were ad-
ministered and at 3} days post-treatment, the in-
testine was removed with histopathologic sections
prepared, and the regenerative crypts counted. With
heat alone (45°C for 15 min), preliminary data sug~
gested survival was reduced to less than 45% (12 to
28 animals). Similar low survival (4/13) was seen
with 45°C for 2 to 4 min. Crypt-cell survival was
strikingly reduced with combination heat and radia-
tion (45° for 2 min). Since the systemic rise in
temperature related to vascular heating may have
caused the high mortality, the above technique was
altered to improve survival., The subcutaneous tem=-
perature was monltored when cool alr was blown on a
wet mouse, and this caused the subcutaneous tempera-
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ture to remain at, or less than, normal with no
change in mortality. To avoid the vascular organs
of the liver, lung, and heart, the distal colon was
heated, and again there was poor survival (4/28; 45°C
for 3 min). Heating of externalized bowel resulted
in the same low survival, Further studies will pur-
sue these techniques to develop complete radiation
dose-response curves and evaluate implanted tumor
response, (No refs.)

L6138 A STUDY OF THE EFFECTS OF MICROWAVE 'RRADI-

ATION OF THE RAT TESTES (PROCEEDINGS AB-
STRACT). (Eng.) Muraca, G. J., Jr. (U.S. Dept.
Health, Education, Welfare, Food and Drug Admin.,
Bureau Radiological Health, Div. Biological Effects,
Winchester, MA); Ferri, E. S. In: Proceedings of
the 1975 Annual Meeting of the Intermational Union
of Radio Science Held at the University of Colorado,
Boulder, Colorado, 20-23 October, 1975. USNC/URSI,
(washington, D.C.): 320-321; 1975.

Because of the thermal sensitivity of mammalian
germinal tissues, the testes constitute a critical
organ of interest in the study of microwave biologic
effects. To investigate the possibility that ther-
mal stress by microwave irradiation, as opposed to
conventional heating, induces unique biologic effects,
the testes of albino Sprague-Dawley rats were ex-
posed in vivo to 2.45 GHz contlinuous wave radlation.
The testes were then histologically compared to
testes heated by immersion of the scrotum in warm
water. Preliminary experiments indicated that an
intratesticular temperature rise to 40°C by micro-
wave irradiation, maintained for periods of 5-25
min, produced deg ative changes in less than 50%
of the animals exposed. The effects of temperature
rises to 38°C and 42°C were also investigated for
single and repetitive exposures. In both microwave
and water bath experiments the intratesticular temp-
erature was continuously monitored and maintained at
selected temperatures for chosen periods of time.
The testes of 100 animals were exposed to microwave
irradiation, and 50 animals had their scrotum im-
mersed in warm water. Similar histologic damage
was observed in both exposure categories with obser-
vations classified in four catejories from normal to
severely damaged. The results, however, are not
inconsistent with a thermal mechanism of microwave
injury to the testes. (No refs.)

L4639 LONG TERM EXPOSURE STUDIES OF HIGH PEAK
POWER (HPP) PULSED ELECTROMAGNETIC RADIA-
TION ON MICE (PROCEEDINGS ABSTRACT). (Eng.) 0'Grady,
T. C. (Biomedical Research Lab., Maval Surface Weap-
ons Center, Dahigren, VA); Glaser, Z. R. In: Pro-
ceedinge of the 1975 Annual Meeting of the Interna-
tional Uniom of Radio Seience Held at the Univereity
of Colorado, Boulder, Colorado, 20-23 October, 1875,
USNC/URSI. (Washington, D.C.): 310-311; 1975,

Three separate groups of mice were exposed to high
peak power (HPP) pulsed radiation over a 6-mo period,
| hr/day, 5 days/wk to assess the effects of long-

21

CURRENT LITERATURE

term exposure. Group |, which consisted of 59 ex-
perimental animals and 29 control animals, was ex-
posed from birth to 180 days total exposure; Group
Ii, which consisted of 77 experimental animals and
22 controls, was exposed from birth to 180 days;
Group |11 was exposed from birth to 60 days of age.
At 20-day intervals in Groups | and || (every other
day or biweekly in Group 111) six experimental ani=-
mals and three control animals were sacrificed and
analyzed for a variety of biologic parameters.

These parameters included clinical blood chemistries
(hematocrit, white blood cell count, platelet count,
differential counts), serum electrophoresis, liver,
heart and skeletal muscle enzyme activities, and
gross morphologies. The exposures were made between
the plates of a HPP pulser operating at ~27 MHz with
a field strength of ~100 kV/m, pulse duration 200
nanosec, and a repetition rate of 20 pulses/sec.

The presence of changes in any of the biologic para-
meters would indicate a stress effect resulting from
the radiation. (No refs.)

4640 ALTERATIONS IN THE SLEEP PROCESS OF THE

RABBIT AS A FUNCTION OF CHRONIC LOW INTEN-
SITY ELECTROMAGNETIC RADIATION EXPOSURE (PROCEEDINGS
ABSTRACT). (Eng.) Manthei, R. C. (Biomedical Re=-
search Lab., Naval Surface Weapons Center, Dahlgren,
VA); Glaser, Z. R. In: Proceedings of the 18975
Annual Meeting of the Imtermational Union of Radio
Seience Held at the [mivereity of Colorado, Boulder,
Colorado, 20-23 October, 1975. USNC/URSI. (Wash=-
ington, D.C.): 192-193; 1975.

To study the effects of nonionizing radiation expo-
sure on brain electrical activity, continuous re-
cordings of electrocorticogram (ECOG), electro-
oculogram (E0G), and electromyogram (EMG) were ob=
tained from adult male rabbits on a 2b-hr basis
following daily 2-hr microwave exposure at 5 mW/cm?
for 60 days. The surgical implant assembly allowed
chronic post-irradiation recording, while allowing no
metallic elements to be associated with the subjects
during microwave exposure. Logic circultry allowed
the quantification of both the frequency and dura-
tion of rapid eye movement (REM) stage eplsodes.

It is concluded that prolonged exposure of an organ-
ism to microwave radiation will decrease the fre-
quency and duration of REM stage sleep. The sleep
process (s viewed as a potential index of central
nervous system adaptation to prolonged electromagnet-
Ic radiation exposure. (Nc refs.)

L6l BEHAVIORAL EFFECTS OF RESONANT ELECTRO-
MAGNETIC POWER ABSORPTION IN RATS. (PRO-
CEEDINGS ABSTRACT). (Eng.) D'Andrea, J. A. (Dept.
Electrical Englineering and Bloengineering, Univ.
Utah, Salt Lake City, UT); Gandhi, 0. P. Im: Pro-
oceedings of the 1975 Annual Meeting of the Interma-
tiomal Union of Radio Sciemce Held at the Univereity
of Colorado, Boulder, Colorado, 20-23 October, 1975,
USNC/URSI. (Washington, D.C.): 195; 1975,

Two experiments were performed to determine the ef-
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fect of RF absorption on the awake active rat. First,
to determine the resonant absorption frequency, 15
male Long Evans rats, welghing 350-380 g, were each
habltuated for 30 min/day for & davs to a cylindrical
Plexiglas restraining chamber (6.5 x 24 em). On

RF exposure days, each rat was fitted with a liquid
crystal fiberoptics temperature probe (3 cm rectally).
Each rat was given 10 min exposure to RF radiation
within a transverse electromagnetic mode parallel
plate waveguide at 15 frequencies within the 220-500
MHz band. RF absorption at 500 MHz, with the length
of the rat body parallel to the electric field, was
three times greater than the average absorption at
the other frequencies. RF absorption at 500 MHz In
the electric field orlentation was 15 times greater
than with the rat body parallel to the direction of
propagation. Second, to determine the effect of

RF absorption on a well trained behavior, six male
Long Evans rats were trained to press a Plexiglas
lever for dry food pellets on a variable interval
30-sec reinforcement schedule while in the parallel
plate waveguide. Preliminary results Indicated that
resonant (500 MHz) RF exposure in the electric field
orientation disrupted lever-pressing behavior sooner
than RF exposure at nonresonant frequencies, Future
experiments will investigate RF absorption extended
to 750 MHz. (No refs,)

ELECTROMAGNETIC RADIATION EFFECTS ON THE
BLOOD-BRAIN BARRIER SYSTEM OF RATS (PRO-
CEEDINGS ABSTRACT). (Eng.) Oscar, K. J. (U.S. Army
Mobility Equipment Research & Development Center,
Fort Belvoir, VA); Hawkins, T. D. In: Proceedings
of the 1975 Amual Meeting of the Intermatiomal Union
of Radio Seience Held at the University of Colorado,
Boulder, Colorado, 20-23 October, 1975. USNC/URSI.
(Wwashington, D.C.): 222; 1975.

Loh2

The effect of microwave energy on the blood=-brain
barrier (BBB) system of rats was investigated. A
quantitative radioactive isotope method was used in
an attempt to verify the increased BBB permeability
of rats using a fluorescein dye technique. Male Wis-
tar rats were subjected to microwave energy at a
frequency of 1.3 GHz. The permeabl!ity measurement
used two radioactive labeled indicators injected
simultaneously into a common carotid artery of the
anesthetized rat. One test substance was labeled
with 14C and the other with tritiated water, which
is highly diffusible in the brain tissue and pro-
vides a standard for comparison., The rats were
sacrificed 15 sec after injection, and tissue sam-
ples from five different regions of the brain were
counted. This quantitative technique was used to
measure the uptake of a test molecule into the brain
tissue relative to water to differentiate between a
true BBB alteration and vasodilation or stasis. The
study used controls (sham-irradiated) and animals ex-

posed to microwaves with various modulation parameters.

The double=blind study used D-Mannitol as the test
substance In most experiments, although substances
of other molecular weight also were used. The re-
sults Indicated a statistically significant increase
in BB permeability with both pulsed and contlnuous
wave (CW) microweve energy at average power levels
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considerably below 10 mW/cm?. The possible differ-
ences hetween CW and pulsed energy, molecular weight
of test molecule, functional dependence of the BBB
alteration with microwave parameters, and duration
of BBB alteration are discussed. (No refs.)

ADRENOCORTICAL RESPONSE IN RATS EXPOSED TO
MICROWAVES (PROCEEDINGS ABSTRACT). (Eng.)
Lotz, W. G. (Univ, Rochester, Rochester, NY); Mi=
chaelson, S, M. In: Proceedings of the 1975 Annual
Meeting of the Intermational Umion of Radio Science
Held at the University of Colorado, Boulder, Color-
ado, 20-23 October, 1975. USNC/URSI. (Washington,
D.C.): 139; 1975,

4643

Whole-body acute microwave (2450 MHz, continuous wave)
exposure of 120 male Long Evans rats was carried out
in the far fleld of a horn antenna. The rats were
housed In non-restraining cages during exposure and
sacrificed by decapitation immediately after expo-
sure, Plasma collected from individual rais was
analyzed for corticosterone levels to determine the
response of the hypothalamic-hypophyseal-adrenal
() axis to the microwave exposure, Circulating
corticosterone (CC) levels were significantly higher
in rats exposed to 50 mW/cm? or 60 mW/cm? than they
were in control ratc, but there was no difference
between the CC levels of rats exposed to 10 mW/cm?
or 20 mW/em? and control rats. Rats exposed to

30 mW/cm? or 40 mW/cm? showed an inconsistent tend-
ency toward higher CC levels after | hr of exposure—
the longest exposure used in this study. The data
suggested that for 2450 MHz exposures of up to | hr,
the rat HHA axis was not stimulated unless incident
power densities 2 30 mW/cm? were used. The adreno-
cortical response at the higher power densities was
analogous to the adrenocortical response to other
nonspecific stress stimull and appeared to be a
""thermal stress,' since those power densities that
resulted In increased CC levels also increased the
rectal temperature of the rat by 1 to 3°C. (No refs.)

Lokl STUDY OF THE MICROWAVE=-INDUCED PERTURBA-

TIONS OF THE BEHAVIOR BY THE OPEN-FIELD
TEST INTO THE WHITE RAT (PROCEEDINGS ABSTRACT).
(Eng.) Gillard, J. (Ecole d'Application du Service
de Sante pour la Marine, Hopital d'Instruction des
Armees Sainte-Ann=, Toulon Naval, France); Servantie,
B.; Bertharion, G.; Servantie, A. M.; Obrenovitch,
J.; Perrin, J. C. In: Proosedinge of the 1975 Annual
Meeting of the Intermatiomal Uniom of Radio Science
Held at the Univereity of Colorado, Boulder, Color-
ado, 20-23 October, 1975. USNC/URSI. (Washington,
D.C.): 192; 1975.

The open-field test was used to study the effect of a
microwave field on white rats. The spontaneous be-
havior of the animal was studied using four para-
meters: locomotor activity, exploration activity,
vigilance, and emotivity. Rats (106 control and

82 irradlated animals) were exposed during 2 wk to
an X=band 9.4 GHz pulse-modulated microwave field
with an average power-density of 0.7 md/em?. In
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control animals, locomotor activity, emotivity, and
vigilance decreased during the test, while explora~
tory activity increased. |In irradiated animals, ex-
ploratory activity increased more slowly; vigilance
at first increased then decreased; and locomotor
activity was uniform. (No refs.)

LELS REDUCTION IN SENSITIVITY TO AUDIOGENIC
SEIZURE FOLLOWING A SINGLE, 2450 MHz, CW

IRRADIATION OF RATS (PROCEEDINGS ABSTRACT). (Eng.)

Hawkins, T. D. (Dept. Microwave Research, Walter Reed

Army Inst. Research, Washington, DC); Hunt, E, L.

In: Proceedings of the 1375 Anwnual Meeting of the

Intermational mion of Radio Selence Held at the

Umiversity of Colorado, Boulder, Colorado, 20-23

October, 1875, USNC/URSI, (Washington, D.C.):

223; 1975.

Male and female Wistar rats from sound-sensitive
breeding lines were assessed for convulsive response
to high intensity sound 2 min after the termination
of a 30-min period of 2450 MHz, continuous wave
irradiation, Subjects were preselected for sensi-
tivity to a noise signal (105 dB, 1i-14 kHz, 60 sec),
which was presented twice weekly during the growth
period of 3-5 weeks of age. Experimentation began
at 6 weeks of age. Individual exposures occurred

in a plane-wave field with the E-vector parallel to
the long axis of the rat. The effects of exposure
at 50 mW/cm’ were evaluated In 12 rats. Seven of
the subjects were irradiated initially, and five
were given a sham treatment. A second treatment was
given 4 days later with the conditions reversed for
each rat, The effects of a 50 mW/cmZ, 30-min ex-
posure were not significant. Only 2 of the 12 rats
failed to respond to the sound challenge following
their irradiation. A second study was conducted in
a similar manner with 11 new subjects. Exposure for
30 min at 75 mW/cm? produced a highly significant
reduction in audiogenic response. Nine rats showed
no response following Irradiation. However, these
nine rats did respond following their sham treat-
ment. Recovery of responsiveness within 4 days oc-
curred in all rats for which the sham treatment had
followed the microwave treatment. The present data
show that audiogenic convulsive responses can be
attenuated by a single, 30-min, continuous wave
exposure. It is concluded that pulsed irradiation
and repeated exposures, which have been used by
previous Investigators, are apparently not required
to produce a decrease of central nz-vous system
sensitivity as reflected by this neasure. (No refs.)

Welé DEPENDENCE OF TOTAL AND DISTRIBUTED AB-
SORBED MICROWAVE ENERGY UPON SIZE, SHAPE,
AND ORIENTATION OF RAT PHANTOMS IN WAVEGUIDE (PRO-
CEEDINGS ABSTRACT). (Eng.) Lelicher-Preka, A,
(Inst, Physiological Blochemistry, Medical Faculty,
Sarajevo, Yugoslavia); Ho, H. S. In: Prooceedinge
of the 1975 Annual Meeting of the Intermational
Imion of Radio Seience Held at the Univereity of
Colorado, Boulder, Colorado, 20-23 October, 1876,
USNC/URSI, (Washington, D.C.): 136; 1975,
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The relationship between the total and distributed
absorbed energy in rat phantoms and their sizes and
orientations in a waveguide exposed to 2450 MHz
microwave radiation was Investigated. Six models
of tissue-equivalent materials were used to simu=
late the sizes and shapes of rats that were 1, 4,
10, 23, 30, and 60 days old. The measurements were
made with all models at the center of the waveguide
oriented facing (0°) and opposite to (180°) the
direction of the incident wave. For the two smaller
models, the orientation was also varied stepwise
from 0° to 180°, The patterns of absorbed energy
In the cross sectlons of the phantoms were studied
using a thermographic camera. The result indicated
that changes in size, shape, and orientation of
exposed animal models produced changes in total and
distributed absorbed energy. Although the total
absorbed energy changed only slightly between the
0° and 180"® orientation, large differences existed
in the distribution of absorbed energy in the ani~
mal phantoms. With the phantom head facing the
incldent radiation, in most cases, the head area
(including the brain) absorbed the most microwave
energy. In the opposite orientation, the maximum
absorption concentrated on the tail and abdominal
regions. In addition to determining the total ab~-
sorbed anergy, the determination of the distribu-
tion of absorbed energy in animal bodies can be
important in the interpretation of observed biologic
and psychologic effects. (No refs.)

T1Y STEADY STATE TEMPERATURE PROFILES IN MICRO-
WAVE DIATHERMY (PROCEEDINGS ABSTRACT).
(Eng.) Al-Badwalhy, K. A. (Dept. Electrical Engineer-
ing, Cairo Univ,, Calro, Egypt); Youssef, A-B. A.
In: Proceedings of the 1975 Anmual Meeting of the
International Union of Radio Science Held at the
University of Colorado, Boulder, Colorado, 20-23
October, 1975. USNC/URSI. (Washington, D.C.): 90;
1975.

Body reaction and heat transfer are important factors
in predicting steady state temperature profiles in
microwave diathermy and hence In determining safe
doses of microwaves. This study investigated how

to include such effects both In the formulation and
numeric solution of steady state temperature pro-
files, Microwave irradiation of stratified skin,
fat, and muscle layers was first considered. Steady
state temperature profiles were calculated by solv-
ing the heat diffusion equation and the electromag-
netic transmission equation. The metabolic heat
generation and blood cooling effects were Included

in the analysis. Body reaction in the form of in-
creased blood circulation as a result of local micro-
wave heating was then considered for different levels
of body reaction. The steady state heat diffusion
equation became nonlinear when body reaction was
taken into consideration, The geometry of a cylin-
drical layer of skin enclosing fat and muscle In
sultable models was then considered. Temperature
profiles were again presented for these models and
for different frequencies, exposure levels, skin and
fat thicknesses, blood circulation rates, and levels
of body reactions. It Is concluded that the results
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should serve as a more accurate gulde for suitable
exposures for such treatments. (No refs.)

L6us8 COLONIC TEMPERATURE CHANGES DURING MICRO~
WAVE EXPOSURE (PROCEEDINGS ABSTRACT).
(Eng.) Githens, S. H. (Dept. Microwave Research,
Walter Reed Army Inst, Research, Washington, DC);
Hawkins, T. D.; Schrot, J. In: Proceedings of
the 1876 Anmual Meeting of the Intermatiomal Umion
of Radio Science Held at the Umivereity of Colorado,
Boulder, Colorado, 20-23 October, 1975. USNC/URSI,
(Wwashington, D.C.): 232; 1975.

Anesthetized rats and mice were exposed to plane=
wave microwaves of 100 md/cm? for exactly & min

to assess changes in colonic temperature. Changes
in colonic temperature were determined from pre-
exposure and post-exposure temperature measurements
and were compared to those of comparable sham=-
irradiated subjects. Exposures during which the
E-vector was paralle! to the long axis of the sub-
Ject consistently resulted in higher temperatures
than did exposures with a vertical E-vector. For
each type of animal, differential frequency effects
were most pronounced during exposures with a paral-
lel E-vector. Mice (25-30 g) showed larger temper-
ature Increases at 1700 and 2450 MHz than at 710
MHz. Small rats (100-125 g) and large rats (380-
420 g) exhibited highest temperatures at 710 MHz,
Comparing the temperature changes across the groups
of subjects of different size, an Interaction of
frequency and size was Indicated. At 1700 and 2450
MHz, a general inverse relation between temperature
increase and body size was evident. At 710 MHz,
the rank ordering was reversed, indicating a direct
relation between temperature Increase and the body
size of the respective subjects. These colonic
temperature changes are suggestive of differential
absorption, which is complexly determined by fre=
quency, E-field orientation, and the dimensions of
the experimental subject, zﬂo refs.)

hel9 LONG-TERM EFFECTS OF WEAK 45-75 Hz ELECTRO-
MAGNETIC FIELDS ON THE SLIME MOLD, PHYSARIM
POLYCEPHALUM (PROCEEDINGS ABSTRACT). (El\g.i Greene-
baum, B, (Div. Science, Unlv. Wisconsin-Parkside,
Kenosha, WI); Goodman, E. M.; Marron, M. T. In:
Proceedings of the 1975 Armual Meeting of the Inter-
national Union of Radio Sciemce Held at the Univer-
eity of Colorado, Boulder, Colorado, 20-23 October,
1975. USNC/URSI, (Washington, D.C.): 267-268; 1975,

Cultures of the slime mold, Physarum polycephalum,
were continuously exposed to weak (2.0 G, 0.7 V/m
75, 60, and 45 Hz electric and magnetic flelds, ap-
plled simul taneously to simulate electromagnetic
radlation. Exposure to this radiation caused mitotic
delay. The onset of the effect appeared to be fre-
quency dependent; the time for two cell cycles (nor-
mally 14=16 hr) was Increased by 1-2 hr after 90~120
days of exposure at 75 Hz and after shorter exposure
times at 60 and 45 Hz, When cultures showing the
delay were removed from the flelds, the mitotic delay
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slowly diminished, becoming indistinguishable from
the control after about 30 days. Other effects in-
duced by exposure to electromagnetic flelds included
a slowing of reversible protoplasmic streaming and
a depression In the rate of respiration (0, uptake/mg
protein/min). Exposure did not affect the abllity
to complete elther the sexual or asexual life cycles.
Experiments seeking thresholds have found no signi-
ficant mitotic delay in cultures exposed to 0.4 G,
0.15 v/m 75 Hz fields, Experiments are In progress
to determine whether these effects are due to elec-

tric, magnetic, or a combination of fields. (No refs.)

650 MICROWAVE~INDUCED AVOIDANCE BEHAVIOR IN

THE MOUSE (PROCEEDINGS ABSTRACT). (Eng.)
Monahan, J. C. (Bureau of Radiological Health,
Rockville, MD); Ho, H. S. In: Proceedinge of the
1975 Annual Meeting of the Intermational Uniom of
Radio Science Held at the Imiversity of Colorado,
Boulder, Colorado, 20-23 October, 1975. USNC/URSI.
(Wwashington, D.C.): 197; 1975.

The ablility of low level 2450 MHz continuous wave
microwave energy to generate avoidance behavior in
the male mouse (30-34 g) was investigated. Subjects
were irradiated in an environmentally controlled
waveguide assembly at incident power levels of B4,
Iis' 20“. 3.2, ~.0, and 4.8 W, At 1.6 W and higher,
the percent absorption decreased after the Initial
5 min and remained lower for the duration of expo-
sure, Subjects exhibited an average maximum of 57%
absorption at .B4 W, and this decreased with in=
creasing power to an asymptote of approximately 35%
at 3.2, 4.0, and 4.8 W, Although no visual obser=
vations were possible during irradiation, It was
assumed that the subjects were actively decreasing
their potential dose of microwave energy by alter-
ing both their orientation and their position with=-
in the waveguide assembly. The data suggest that
the subjects were capable of detecting average dose
rates of as little as 28 mW/g. Furthermore, this
level of irradiation, while not producing core
temperature increases of more than 0.5°C, was aver-
sive and caused the animal to actively try to avoid
the microwave radiation. (No refs.)

k651 THE EFFECT OF CATARACTOGENIC DOSES OF
MICROWAVE RADIATION ON LENTICULAR TRANS-
PORT (PROCEEDINGS ABSTRACT). (Eng.) Rabinowitz,
J. R, (New York Univ, Medical Center, Inst. Environ=
mental Medicine, New York, NY). In: Proceedinge
of the 1975 Annual Meeting of the Intermational
mion of Radio Soience Held at the Univereity of
Colorado, Boulder, Colorado, 20-23 October, 1975,
USNC/URSI. (Washington, D.C.): 41-42; 1975,

To study the effect of cataractogenic doses of
microwave radiation on lenticular transport, the
Influx of L-ascorblic aclid (C-14 labelled) Into un=
Irradiated and Irradiated (cataractogenic doses)
rabbit lenses was measured, The lenses were re-
moved and cultured at various times after Irradia-
tlon and the rate of Influx (1.2 ug/hr lens) was
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found to be the same for irradiated and unirradi~
ated pairs. Further, the rate of Influx was too
slow for transport to be responsible for the early
decrease In the lenticular concentration of ascorbic
acid after microwave Irradiation. In another ex-
periment, using similar procedures, the transport of
3-0-methy! D-glucose, a nonmetabolized D-glucose
transport analog, and thymidine was studied. Micro-
wave radiation was found to cause ctanges in the
rate of influx. These changes, however, occurred a
significant time after irradiation. (No refs.)

L652 EFFECTS OF 35 AND 107 GHz CW MICROWAVES
ON THE RABBIT EYE (PROCEEDINGS ABSTRACT).

(Eng.) Birenbaum, L. (Polytechnic Inst. of New
York, Brooklyn, NY); Kaplan, |. T.; Metlay, W.;
Rosenthal, S. W.; Zaret, M. M. In: Proceedings
of the 1975 Anmual Meeting of the Intermational
mion of Radio Science Held at the University of
Colorado, Boulder, Colorado, 20-23 October, 1375,
USNC/URSI. (Washington, D.C.): 40; 1975.

The eyes of anesthetized rabbits were irradiated
(56 animals at 35 GHz, 46 at 107 GHz, and 11 sham
exposures) with continuous wave microwaves using a
circular horn applicator., By this means, the na-
ture of the threshold injury following a single
exposure was defined, and the corresponding power
levels and exposure times observed. Effect on the
corneal stroma, as seen by slit lamp, was found to
be a valid indicator of threshold injury. Although
107 GHz power was more effectlve in producing im=-
mediate stromal damage, it was generally gone by
the next day. On the other hand, 35 GHz effects
were persistent, almost always present the next day,
and associated with high levels of epithelfal in-
Jjury. Fluoresceln staining was employed to detect
epithelial damage. Power levels were principally
50 mW and below, Exposure times ranged from 15-B0
min. The degree of stromal injury seen with the
siit lamp correlated well with the degree of de-
rangement of the collagen flbers within the corneal
layers, as seen with the electron microscope.
Threshold levels of power dissipated in the eye,
measured In the closed-wavegulde experiment, were
used to estimate free-field planewave Incldence
thresholds for immediate Injury following an acute
exposure, It s concluded that thresholds for
chronic low level exposure cannot be deduced from
these results but require additional work. (No refs.)

h653 MICROWAVE PERTURBATION ON CELLULAR ENZY~

MATIC REACTIONS (PROCEEDINGS ABSTRACT).
(Eng.) Hsieh, S. T. (Tulane Univ., New Orleans,
LA); Seto, Y. J. In: Proceedings of the 1976
Annual Meeting of the International Imion of Radio
Seience Held at the Univereity of Colorado, Boulder,
Colorado, 20-23 Ootober, 1975, VUSNC/URSI. (Wash~
ington, D.C.): 131=132; 1975.

An attempt was made to account for the microwave-
induced cellular growth effect In the facultative
non=photosynthetic micro=organism observed in pre-
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vious experiments. To establish theoretical data,
a three-dimensional spherical cell model for extra-
and Iintra-cellular nutrient transports was used.
An externally applied electromagnetic field Inter~
acting with the transport process of charged nu-
trient substrates was examined using a perturbation
approach and Green's function technique, Sclutions
correct to second order were obtained. Taking into
consideration the localization of respiratory enzy-
matic systems, a microwave-induced radlofrequency=-
diffusion effect on substrates was fcund to modify
the nutrient consumption rate. The modified
Michaelis-constant In the Monod yrowth rate equa-
tion was shown to alter the batch growth pattern
at the deceleration phase isothermally. Analytical
results were found to have good agreement with the
observed changes of growii: patcern in Escherichia
coli under low intensity microwave perturbation,
(No refs.)

L654 EFFECTS OF MICROWAVE RADIATION ON MAMMA-

LIAN CELLS IN VITRO (PROCEEDINGS ABSTRACT).
(Eng.) Lin, J. C. (Dept. Electrical Engineering,
Wayne State Univ., Detroit, MI); Chen, K, C. In:
Proceedings of the 1975 Armual Meeting of the Inter-
national Union of Radio Science Held at the Umiver-
eity of Colorado, Boulder, Colorado, 20-23 October,
1875, USNC/URSI. (Washington, D.C.): 132-133;
1975.

A bioengineering approach was developed to differen-
tiate the thermal and non-thermal factors of micro-
waves acting on mammalian cells in culture., Cells
of a Chinese hamster somatlc cell line, V79-122D1,
derived originally from the lung of a male animal,
were synchronized by treating cells with a suitable
concentration of hydroxymen in conjunction with

the mitotlc shake-off technique. The synchronized
cell populations were then exposed to 2450 MHz
radiation of both low and high intensities in a
wave-guide chamber. The biologic effects of micro-
wave radiation on these cells were shown to be a
function of Incident and absorbed power densities -
and duration of exposure. The possibility of non-
thermal involvement In the radiation effect at the
cellular leve) Is discussed, It Is concluded that
this experiment could provide a model system for
future studies of the molecular mechanisms of
microwave-induced blologic effects in living systems,
(No refs.)

L655 EVALUATION OF DOMINANT LETHAL TEST AND

DNA STUDIES IN MEASURING MUTAGENICITY
CAUSED BY NON-1ONIZING RADIATION (PROCEEDINGS AB-
STRACT). (Eng.) Varma, M. M. (Dept. Blo-Environ-
mental Engineering and Sclences, Howard Univ.,
Washington, DC); Trabculay, E. A., Jr. In: Pro-
oeedings of the 1976 Ammual Meeting of the Inter-
national ion of Radio Seience Held at the
mivereity of Colorado, Boulder, Colorado, 20-23
October, 1875, USNC/URSI. (Washington, D.C.):
133-134; 1975.
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Two dominant lethal tests and three DNA studies
were conducted on fifty-six day old Swiss mice ex-
posed to microwave radiation, In the first experi-
ment of the dominant lethal test, the mice were
exposed to 1.7 GHz, 50 m/cm? for 30 min, and in
the second experiment, the mice were exposed to

1.7 GHz, 10 md/cm? for B0 min. In the first exper-
iment of the DNA studies, the mice were exposed to
1.7 GHz, 50 mW/cm? for 30 min; In the second, 1.7
GHz, 10 mW/cm? for 80 min; and in the third, 0.985
GHz, 10 mW/cm? for B0 min, In the dominant lethal
test, mice exposed to 1.7 GHz, 50 mW/cm? showed
that mutagenicity was significant at the 99% level
in the third week and at the 953 level in the
fourth, fifth, and sixth weeks. The parallel DNA
study showed a change in the temperature from 87°C
in the control to 85°C in the irradiated group,
with subsequent changes in the based composition
and asymmetry ratio. In the second dominant lethal
test, mutagenicity was significant at the 99% level
in the fifth week and at the 95% level in the first,
second, third, and sixth weeks. The parallel DNA
study showed changes in the temperature (86°C),
base composition, and asymmetry ratio. A third DNA
study was performed at 0,985 GHz, 10 mW/cm? for B0
min and similar changes in the temperature (85.5°C),
base composition, and asymmetry were observed. The
change in the optical density of the irradiated DNA
supports the possibility that irradiation causes
strand separation and reflects a decrease in hydro-
gen bonding. A point mutation would then result,
if there is imprecise base matching., (No refs.)

4656 CHRONIC EXPOSURE OF A RAT POPULATION BY

CIRCULARLY POLARIZED GUIDED WAVES (PRO-
CEEDINGS ABSTRACT). (Eng.) Guy, A. W. (Bioelectro-
magnetics Research Lab., Univ. Washington, Sch.
Medicine, Seattle, WA); Chou, C. K.; Lovely, R. H.
In: Proceedinge o the 1975 Anmual Meeting of the
Intermational Union of Radio Science Held at the
Univereity of Colorado, Boulder, Colorado, 20-23
(lJceobcr, 1975. USNC/URSI. (Washington, D.C.): 138;
975.

A system was developed for economically exposing a
large number of rodents on a long-term basis without
disturbing their normal laboratory living patterns.
The use of separate cells consisting of cylindrical
wave-guide excited with clrcularly polarized guided
waves provided relatively constant and easily quan-
tifiable coupling of the fields to each animal,
regardless of the animal's position, posture, and
moving patterns. The VSWR to each cell was suffi-
clently low that any number of cells could be coupled
to a single source through a power splitter without
the need for isolation clrcultry. Tests made on
ellipsolda) phantom models of a 333 g rat exposed

in various possible shapes and positions In a 20 cm
diameter exposure chamber operating at 918 MHz In-
dicated that the subjects absorbed approximately
one-quarter of the input power to the cell, regard-
less of position. Based on a net | W Input (average
Incident power density of 3 md/cm?) the average ab-
sorbed power density varied from 0.79 to 0.92 W/kg
and the peak absorbed power density varied from 1.06
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to 1.42 W/kg In the phantoms. Measurements were made
for the total power absorption as a function of time
in a 323 g live rat exposed for a number of hours in
the chamber. With an incident input power of 1 mW
to terminal Rg, the mean absorbed power was 0.43 mW
with a standard deviation of + 0.07 mW. (No refs.)

L4657 INTERACTION OF MODULATED ELECTROMAGNETIC
FIELDS WITH NERVOUS STRUCTURES (PROCEED-

INGS ABSTRACT). (Eng.) Wu, C. -L. (Dept. Electrical

Engineering, Wayne State Univ., Detroit, MI); Lin,

J. €. In: Proceedings of the 1975 Annual Meeting

of the Intermational Union of Radio Science Held

at the Univereity of Colorado, Boulder, Colorado,

20-23 October, 1975. USNC/URSI. (Washington, D.C.)}:

226~227; 1975.

Low level electromagnetic fields, amplitude modulated
at brain wave frequencies, have been shown to iaflu-
ence the conditioned and spontaneous electroenceph-
alographic patterns in cats and to Increase the cal-
cium efflux from isolated brains of neonatal chicks.
One hypothesis offered was that the electric fields
induced in the brain were modifying the membrane
characteristics of neurons either by triggering con-
figurational changes on the surface macromolecules
or by inducing small displacements of the surface-
bound cations. This study examined the theoretic
considerations for the induced fields immediately
surrounding the central neurons. By using a '"greater
membrane model' as a basis, the possibility of the
interaction of impinging low level electromagnetic
fields with the central nervous system was Investi-
gated. A comparison between the effects of amplitude
modulated and continuous wave radiations is pre-
sented. (No refs.)

4658 MICROWAVE=~INDUCED SHIFTS OF GOMADOTROPIC
ACTIVITY IN ANTERIOR PITUITARY GLAND OF
RATS (PROCEEDINGS ABSTRACT). (Eng.) Mikolajczy,
H. (Inst. Occupational Medicine, Lodz, Poland). In:
Proceedings of the 1975 Annual Meeting of the Inter-
rational Union of Radio Scienoce Held at the Univer-
sity of Colorado, Boulder, Colorado, 20-23 October,
1975, USNC/URSI. (Washington, G.C.): 225; 1975.

The effects of microwave irradiation on the hormonal
activitles of rat pituitary glands were studied.
Twelve 35-day-old male rats (1) were exposed 6 hr
dally for 6 days weekly for 6 weeks to microwaves
12860-2880 MHz, continuous wave, 10 mW/cm?). Each
day the animals were caged randomly in a perforated
polyvinyl box spaced for pairs of animals, and the
box was placed in an anechoic chamber before horn
antenna In far fleld. At the same time 12 control
rats (11), manipulated and caged in comparable man-
ner, were placed in a separate anecholc chamber with=
out radiation source. Microwave-irradiated and
control rats were killed on the day after last ex-
posure, and separated anterior pltultaries were
stored for &8 hr In cold acetone. The saline ex-
tracts of Individual pltultary homogenates were
tested separately; the extract from each pltultary
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was tested in a single Immature hypophysectomized
rat. Six pituitaries of each group of animals (I
and 11) were tested for follicle stimulating hormone
(FSH) and for gonadotropic hormone (GH) and the
other six pituitaries were tested for luteinizing
hormone (LH). NIH=FSH=S7, NIH=LH-515, and NIH=-GH-S
were used as standards. The following ntitles
of hormones were found in ug/pituitary (X & 5.0, ¢+

S.E.): (1) in irradiated rats - FSH: 655 + 123 +
50; LH: 302 + 81 + 33; GH: 140 + 37 « 11; (1) in
control rats - FSH: 635 + 84 + 33; LH: 197 + 34 »

1h; GH: 134 + 41 + 13, The amount of LH was sig=-
nificantly higher (at p < 0,05) in the pituitary
gland of irradiated than of control rats. The re~
sults of this investigation support the findings of
a previous study about the possible shifts of gon-
adotropic activities in pituitary gland of rats
exposed to microwave radiation. (No refs.)

4659 ELECTRIC DIPOLE INTERACTIONS FOR MICROWAVE
PULSES AND DAMAGE TC EMBRYQS (PROCEEDINGS
ABSTRACT). (Eng.) Pyle, S. D. (Dept. Electrical
Engineering, Univ. Colorado, Boulder, C0); Hu, C. L.;
Caldwell, R.; Barnes, F. S. In: Proceedings of the
1875 Ammual Meeting of the Intermatiomal Union of
Radio Seience Held at the University of Colorado,
Bouider, Colorado, 20-23 Oetober, 1975, USNC/URSI.
(Washington, D.C.J: 204-205; 1975.

The effect of high power microwave pulses on zebra
fish embryos was studied. Microsec pulses with elec-
tric field strengts between 5 and 15 kV/cm at 2.7
GHz were used to kill fish embryos in a temperature-
controlled environient. A partial temperature In-
dependence for damige was found, and the orientation
of asymmetric diel ctric bodies may have been re-
sponsible for deat!: by changes in osmotic pressure.
Low frequency data on electrically-induced birefring-
ence changes in blood plasma are presented.

4660 THEORETICAL CALCULATIONS OF POWER ABSORBED

BY MONKEY AND HUMAN SPHEROIDAL AND ELLIP-
SOIDAL PHANTOMS (N AN IRRADIATION CHAMBER (PROCEED-
INGS ABSTRACT). (Eng.) Massoudi, H. (Univ, Utah,
Salt Lake City, UT); Durney, C. H.; Johnson, C. C.;
Allen, S, In: Proceedings of the 1975 Anmual Meet-
ing of the Intermatiomal Imion of Radio Science Held
at the University of Colorado, Boulder, Colorado,
20-23 October, 1875. USNC/URSI. (Washington, D.C.):
199; 1975.

The electromagnetic field perturbation technique was
used to calculate the total absorbed power of monkey
and human spheroidal and ellipsoidal phantoms in a
near-planewave irradiation chamber to compare exper=
imental and theoretic values. The measured values
of electric and magnetic field strength in the empty
irradiation chamber were used to calculate the ab-
sorbed power. Since the measured values of E and H
did not have the planewave impedance of 377 ohms, a
theoretic technique was developed In which the power
absorbed in the prolate spheroid phantoms In the
presence of two oppositely traveling planewaves was

(No refs.)
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calculated. This method gave the power absorbed in
an irradiation field in which the E/H impedance ra-
tio was not necessarily equal to 377 ohms. Calcu-
lated data for power absorbed by monkey and human
phantoms from 10 MHz to 50 MHz are presented and
discussed, For the monkey phantoms, data are given
for the three principal polarizations: electric,
magnetic, and cross, but for the human phantom, data
are given only for magnetic and cross polarization
because the phantom was too long to allow measure-
ments with electric polarization. (No refs.)

4661 THE THERMAL, NON-THERMAL AND THERAPEUTIC

EFFECTS OF 2450 MHz RADIATION ON MAMMALIAN
CELLS (MEETING ABSTRACT). (Eng.) Key, M. (Radia-
tion Therapy Div., Univ. Miami Sch, Medicine, Miami,
FL 33152); Charyulu, K. K. N. Radiat. Res. 67(3):
549; 1976.

Chinese hamster cells were grown in vitro and raised
to various temperatures, between 34°C and 45°C for
periods up to 5 hr, by exposure to 2450 MHz radia-
tion or immersion in a warm water bath. Indices of
cell damage were measured, Effects at temperatures
below 37°C were classified as non~thermal, and in
most of the experiments these effects were not sig-
nificant, At given temperatures above 37°C there
were only slight differences between the damage
caused by the microwaves and by the water bath im-
mersion., Mo effect, other than thermal, could be
clearly determined at these higher temperatures.
The therapeutic effect of the microwave radiation
was assessed by using it to locally heat Ehrlich
ascites cells grown intraperitoneally in mice. A
temperature of 42.5°C for a period of 30 min was
the best compromise treatment consistent with mouse
survival and tumor cell death. Several daily treat-
ments generally produced extended survival times
but very few total cures. Tumor cell viability was
measured by the dye exclusion technique following
either in vivo or in vitro irradiation. (No refs.)

4662 EFFECTS OF IODOACETAMIDE, X-RAYS, AND MAG-

NETIC FIELDS ON LYMPHOMA CELLS IN VIVO
(MEETING ABSTRACT). (Eng.) Feola, J. M. (Univ,
Kentucky, Dept. Radiation Medicine, Lexington, KY
40506) . Radiat. Ree. 67(3): 550; 1976,

Lymphoblastic ascites tumor (LSA) of the C57BL mouse
was treated in vivo and assayed for tumor-forming
ability (TDsg) in normal 10-12 wk old recipients.
Seven-day-old tumors were used th ut; they were
initiated by the Intraperitoneal (ip) injection of
10 cells. A survival curve obtained by irradiation
with x-rays had a D = 369 + 50 rads and n = 1.7.
Simultaneous experiments were done In which 0.185 mg
of lodoacetamide (IA) were injected ip 10 min before
irradiation. It gave a survival curve with Dy = 243
+ 35 rads and n = 0,54, showing an Independent as
well as a sensitizing effect, with a dose-modifying
factor DMF = 1,52 ¢+ 0,32, The combined action of IA
and x-rays way studied Iin a magnetic fleld (MF) of
100 G, used elther as a constant MF or alternating
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at 60 Hz. These fields produced a similar effect
but an intermediate dose-survival curve resulted,

Dy = 194 + 24 rads, n = 2.8, The MF seemed to mod-
ify the combined action of IA and x-rays on the
tumor cells. No synergistic action of the MF with
x-rays was found; however, the results indicate that
magnetic fields may distort radiation sensitivity of
cells under certain conditions. (No refs.)

4663 METABOL IC RATES IN FIVE ANIMAL POPULATIONS

AFTER PROLONGED EXPOSURE TO WEAK EXTREMELY
LOW FREQUENCY ELECTROMAGNETIC FIELDS IN NATURE.
(Eng.) Greenberg, B, (Dept. Biological Sclences,
Univ. Illinois at Chicago Circle, Chicago, IL 60680);
Ash, N. Radiat. Res. 67(2): 252-265; 1976.

Soil-dwelling animals were collected under or some
distance from the Navy's Project Sanguine extremely
low frequency experimental antenna in September 1974
and in summer 1975, and thelr oxygen consumption
and respiratory quotient (RQ) were tested and com-
pared. The antenna generated a 42-76 Hz electro-
magnetic field., The species included earthworms,
Lumbricus terrestris L. and Lumbricus rubellus Hoff-
meister; slug Arion sp.; wood louse, Oniscus asellus
L.; and redbacked salamander, Plethodon cincreus
cincreus (Green). Controls were collected on the
same or next day, 6-13 miles from the nearest an-
tenna, Test and control animals were tested simul-
taneously. In September 1974 there were no signifi-
cant differences in 0, consumption and RQ, except
for a marginal difference (0.05 > p > 0.025) in 0,
consumption of L. rubellus; in 1975, there were no
significant differences. Comparisons of metabolic
rates between exposed and control groups in fall of
1974 and between fall and summer (1973 and 1975)
populations revealed no seasonally linked change in
sensitivity to the electromagnetic fields. Controls
showed an autumnal increase in metabolic rate of
wood lice and salamanders. In an experiment to de-
termine the effect of mode of animal transport on
the metabolic rate, it was found that oxygen con-
sumot ion of wood lice was significantly (p < 0.05)
affected by method of shipment. There was no evidance,
however, that exposed and control animals reacted dif-
ferently from each other to shipment by air or by
car. It was also found that short-term (1 wk) ex-
posure of earthworms to the electromagnetic fields
did not alter metabolic rate; however, conflnement
in nylon bags and translocation did, thereby limit-
ing meaningful conclusions. No abnormalities in
behavior, habitat selection, or external features,
and plgmentation have been observed in any of the
exposed populations during & yr of collecting and
observation. (22 refs.)

bbb ELECTROMAGNETIC FIELD EFFECTS ON ISOLATED
NERVE TISSUE (PROCEEDINGS ABSTRACT). (Eng.)
sandler, 5. S. (Bioelectromagnetics Lab., Dept. Elec-
trical Engineering, Northwestern University, Boston,
MA). In: Proceedings of the 1875 Annual Meeting of
the Intermational Uniom of Radio Sciemce Held at the
niversity of Colorado, Bouldsr, Colorado, 20-23
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October, 1875. USNC/URSI. (Washington, D.C.): 322-
323; 1975.

A technique was developed for exposing isolated nerve
tissue to a known electric field. Freshly dissected
frog brains were placed in a coaxial exposure chamber
and subjected to a known electric field, Both ther-
mal and nonthermal field effects are possible. In
previous experiments, in which large motor neurons
of the spinal cord were exposed to high-voltage sub-
nanosec pulses, which produce negligible thermal
heating, no gross histologic damage was found, New
experiments have been performed to determine whether
there is any field effect that can be seen with the
electron microscope. A series of thermal heating
studies have also been initiated to correlate tissue
damage to the specific local electric field and to
the local power density in the tissue. (No refs,)

4665 MECHANISM OF MICROWAVE CATARACTOGEMESIS

IN RABBITS (PROCEEDINGS ABSTRACT). (Eng.)
Kramer, P. (Bloelectromagnetics Research Lab., Univ.
Washington Sch, Medicine, Seattle, WA); Harris, C.;
Guy, A. W.; Emery, A. In: Proceedings of the 1975
Annual Meeting of the Intermational Union of Radio
Science Held at the University of Colorado, Boulder,
Colorado, 20-23 October, 1975. USNC/URSI. (Wash-
ington, D.C.): &O-41; 1975.

The possible existence of a specific non-thermal
factor in microwave cataractogenesis was investi-
gated by ralsing the retrolental temperature to a
level known to be associated with cataract formation
(b2°C or above for at least 30 min) by means other
than microwaves. |f cataracts develop under these
conditions, heat itself is responsible for the lens
damage. Rabbits were exposed to conditions of gen-
eral hyperthermia and their retrolental temperatures
maintained above 42°C for over 30 min. The animals
were allowed to recover, and their eyes were exam-
ined periodically thereafter. To date no detectable
lens abnormalities have been found, Differences and
similarities between the two methods of elevating
the retrolental temperature are presented. (No refs.)

4666 MODELS OF BIOLOGIC INTERACTION WITH ELEC-

TROMAGNETIC FIELDS (PROCEEDINGS ABSTRACT).
(Eng.) Frazer, J. W, (U.S. Air Force Sch. Aerospace
Medicine, Brooks Alr Force Base, TX); MacDougal, J.;
Webb, M.; Guy, A. W. In: Proceedinge of the 1975
Annual Meeting of the Intermational Uniom of Radio
Seience Held at the Univereity of Colorado, Boulder,
Colorado, 20-23 October, 1975, USNC/URS!. (Wash-
ington, D.C.): 201-202; 1975.

Simple rectal temperature measurements in rats ex-
posed to strong magnetic fields (40 amp meter-1) at
19 MHz In the USAFSAM near-field synthesizer demon-
strated qualitative agreement with theoretic power
deposition predictions. An Increase In dlameter was
accompanied by more rapid heating over a narrow
range of animal radll, Distribution of absorbed
energy was measured at frequencies of 19 Miz and
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1600 MHz In rats sectioned along thelr long axls
and in two speclally designed head inactivators at
2450 MMz using electric and magnetic field concepts.
In addition, energy distribution in prolate ellip~
solds was measured at 19 MHz with a fleld Impedance
“337 ohms, In the near field synthesizer with field
impedance of ~100 ohms and ~1000 ohms, as well as
at 1600 M4z with field Impedances of ~377 ohms. It
was found that eddy current=induced heating at 19 MHz
varied with the aspect to the field and that, even
in a uniform ellipsoid, distinctly non-uniform heat~
ing patterns were produced In electric and magnetic

fields. (No refs,)

L667 RF SOUND: POSSIBLE MECHANISMS AS DEFINED
BY RECENT RESEARCH (PROCEEDINGS ABSTRACT) .

(Eng.) Eichert, E. S. (Randomline, Inc., Huntingdon

Valley, PA); Frey, A. H, In: Proceedings of the
1975 Annual Meeting of the Intermational Union of
Radio Science Held at the Imiversity of Colorado,
Boulder, Colorado, 20-23 October, 1975. USNC/URSI.,
(Washington, D.C.): 38; 1975.

Proposed mechanisms of the human auditory system re-
sponse to low power density, pulse modulated, elec-
tromagnetic energy were conslidered. It was found
that previously proposed radliofrequency (RF) sound
mechanisms were derived from model studies and were
inconsistent with the recently obtained physiologic
and psychophysic data. Several alternate possibili-
ties were then considered that were consistent with
the body of experimental data. For each, the site
specific physical phenomena, which may explain the
energy-biologic tissue interaction, are discussed,
and experimentation, which should provide an under-
standing of the RF sound mechanism, is suggested.
(No refs.)

L6683 INFARCTION OF FALLOPIAN TUBE AFTER TUBAL

DIATHERMY (LETTER TO EDITOR). (Eng.)
Cordiner, J. W. (Dept. Gynecology, Western Infirmary,
Glasgow GI1 6NT, Scotland); Carty, M. J.; Mackay, C.
Lancet 1(7970): 1178; 1976.

A case is described in which Infarction of a fallo-
plan tube occurred after tubal diathermy in a 38-yr-
old para 2 + 0 on whom laparoscoplc sterillzation
was performed. The diathermy was applied at three
separate places on each tube. The pelvic organs
were normal, and the appendix had been removed pre-
viously. Twenty hr after the procedure, the pa-
tient complained of severe lower abdominal pain.
The abdomen was rigid, and there was generalized
rebound tenderness. Bowel sounds were present and
excitation tenderness was noted on pelvic examina-
tion. Pulse, blood-pressure, and temperature were
normal. Laparotomy was performed through a right
lower paramedian incision. The small and large
bowel were normal throughout their lengths. The
fimbriated end of the right fallopian tube was
black and Infarcted distal to the diathermied areas.
There was no evidence of torsion, and both ovaries
were healthy. The Infundibulopelvic 1igaments were
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normal, and the fimbriated end of the left tuve was
healthy distal to the points of diathermy. Bilateral
partial salpingectomy was performed to prevent a
similar occurrence in the opposite tube. Signs of
paralytic ileus developed postoperatively but re-
solved within 48 hr with nasogastric suction and
intravenous fluids. Histology confirmed tnat the
tube was hemorrhagic and infarcted at the fimbriated
end. No other abnormality was noted. This case is
the first of its kind to be reported in the litera-
ture. (No refs.)

4669 THE INFLUENCE OF SUPERHIGH FREQUENCY RADI-

ATION ON BRAIN MITOCHONDRIAL OXIDATIVE
PHOSPHORYLATION, (Rus.) Rudichenko, V. F. (Kiev
Research Inst. General and Communal Hygiene, Kiev,
USSR) . Gig. Samit. (4): 108-109; 1976.

Forty-two male rats were exposed to microwave radia-
tion (wavelength = 12 cm, vertically polarized
waves) of various power flux densities (10, 25, 50,
100, 500, 1000 mW/cm?) for 40 min, 3 times/day at

S day/wk intervals for 4 mo. Changes in the respir-
atory process during brain mitochondrial oxidation
of succinate and a-ketoglutarate were observed. The
changes Included reductions In the rates of phos-
phorylative respiration and ADP phosphorylation (at
25 mW/cm? and higher for a-ketoglutarate and at 50
mW/cm? and higher for succinate), an increase

in nonphosphorylative respiration, and a decrease in
respiratory control values (at 25 mW/cm? and higher
for both substrates). A mechanism of oxalacetic
acid Inhibition of phosphorylation was observed.

No decrease in the ADP/0 ratio was noted during
succinate oxidation, but decreases in this ratio
during a-ketoglutarate oxidation (at 50 mW/cm? and
higher) indicated damage to the respiratory chain
at the lipoate-NAD-flavoprotein section. Since
power flux densities of 10 mW/cm? were without ef=
fect, this value should be considered In the design
and production of apparatus using microwave radia-
tion of a 12 cm wavelength, (& refs.)

4670 THE DEPENDENCE OF THE FUNCTIONAL ACTIVITY

OF LIVER MITOCHONDRIA ON SUPERHIGH FRE~
QUENCY RADIATION, (Rus.) Dumanskli, Yu. D. (Kiev
Research Inst. General and Communal Hyglene, Kiev,
us;:}; Rudichenko, V. F. @ig. Sanit. (4): 16-19;
1976.

Forty-two male rats were exposed to superhigh fre-
quency radiation (wavelength = 12 cm, vertically
polarized wave) of various power flux densities (10,
25, 50, 100, 500, 1000 mW/cm?) for 40 min, 3 times/
day at 5 day/wk Intervals for 4 mo. Densities of
less than 50 mW/cm? had no effect, but respiratory
processes in the |lver mitochondria were altered
during nonphosphorylative respiration at densitles
of 50 mW/cm? and higher, and then during phosphoryl-
ative respiration at densitles of 100 mW/cm? and
higher. Nonphosphorylative oxidation of Krebs cycle
metabolltes (succinate and a-ketoglutarate was in-
tensifled and the rate of oxygen consumption during
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phosphorylative respiration was reduced. The reduc-
tion in phosphorylative respiration and the partial
reduction in the ADP/0 ratio (during a-ketoglutarate
oxidation) led to a decrease In the rate of ADP
phosphorylation. Respiratory chain oxidation of
succinate was more radioresistant and was assoclated
with greater values of ADP phosphorylation than of
a-ketoglutarate oxidation. Apparently there was a
block in the respiratory chain substrate+lipoate+
NAD+flavoprotein+cytochromes+0 to flavoproteins,

the pathway for a-ketoglutarate oxidation, These
results should be considered in the development of
superhigh frequency apparatus. (& refs,)

L6 PREDICTING THE INTENSITY OF SUPER HIGH

FREQUENCY RADIATION. (Rus.) Sorochkin,
A. I. (Mo affiliation given). Voen. Med. Zh. (7):
k9-52; 1975.

A formula for determining the power flux density of
microwave radiation is proposed. Examples of the
applied calculation methods based on this formula
indicate their simplicity and the close correlation
of their results with those of instrumental measure-
ments. The calculation methods are recommended for
use In the hygienic supervision of the radiation
effect from radio-location stations on the surround-
ing area and population. (No refs.)

Le72 THE USE OF MAGNETIC FIELDS AND ELECTRONIC

NOISE IN THE TREATMENT OF INSOMNIA AND
NEUROSIS. (Cze.) Gruenner, 0. (Vyzkumnl ustav
balneologicky, Prague, Czechoslovakia). Ceek. Neu-
rol, Newrochir. 39(1): 1-11; 1976.

Preliminary experiments showed that, on the basis of
subjective evaluation, neurotic symptoms were signi-
ficantly influenced by atmospheric pressure and geo-
magnetic activity. Further preliminary studies on
the effect of electronic nolse (5 Hz-30 kHz) on rab-
bits suggested the existence, primarily in the deep
structures of the brain, of a mechanism sensitive

to such noise, A series of four clinical experiments
with neurotic insomniacs were then conducted to de-
termine the effects of electronic noise and of a
constant homogeneous magnetic field, with results
evaluated on the basis of changes in skin electro-
conductivity (SEC), skin electroresistance (SER),
and subjective and objective descriptions of alert-
ness. Tests on 21 neurotics revealed no significant
differences between the effects of | hr of electronic
noise superimposed on a constant uniform component
or an Impulse current superimposed on a constant
uniform component, but both caused significant re-
ductlions In alertness and SEC In comparison with
placebo control tests. When pure electronic nolse
(I ef = 5 mA) was applied to a group of 23 neurot-
ics, Its effects were significantly greater than
those of both the other tests. Longltudinal analy-
sis (treatment every other day for 3 wk) In 10 pa-
tients showed that superimposed electronic nolse
caused a significant reduction In alertness and in-
crease in SER compared with controls. In 59 neurot-
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lcs, the head was placed In the center of a constant
magnetic fleld (0.73 Oe) for | hr. SER
Increased In 50 neurotics, decreased In 8, and re-
mained unchanged in |, while in control experiments
it increased in 21, decreased in 35, and was un-
changed in 3. The results indicate that electronic
noise and a constant homogeneous magnetic field have
a tranquilizing effect and may be of value In the
treatment of insomnia and neurosis. (43 refs.)

4673 AVOIDANCE OF RADIATION HAZARDS FROM MICRO-

WAVE ANTENNAS. (Eng.) Shinn, D. H. (Mar-
conl Research Lab., GEC-Marconi Electronics Ltd.,
West Hanningfield Rd., Great Baddow, Essex, England) .
Marconi Rev. 39(201): 61-80; 1976.

A graphic method was used to determine the boundaries
of hazardous regions caused by powerful microwave ra-
diation. The peak and mean power radiated, and the
size and gain of the antenna were used in these deter-
minations. The "biological hazard region" (100 W/m?2
mean power) and the "“ignition hazard region' (3000
f? W/m? peak power, f=frequency in GHz) were found
first by a theoretic prediction, followed by actual
measurement if a potential hazard appeared to exist.
Theories for computing the power flux for antennas
with circular, elliptical, or rectangular aperatures
are presented. For circular aperatures it was neces-
sary to determine the power flux in a near-field and
a far-field region. For elliptical or rectangular
aperatures, where the width was greater than the
vertical extent, or vice versa, a near-field, far-
field, and intermediate region had to be determined.
The appropriate power flux values were calculated
for a tropospheric scatter communications installa-
tion and a radar height finder. Methods of avoiding
hazards were also considered. (9 refs.)

Le74 INFLUENCE OF 50 HMZ ALTERNATING ELECTRIC AND

MAGNETIC FIELDS ON HUMAN BEINGS. (Eng.)
Hauf, R. (Research Inst. Electropathology, Freiburg in
Brisgau, W. Germany). Rev. Gen. Electricite (Numero
Special) 85: 31-49; July, 1976.

The effects of 50 Mz alternating electric and magnetic
fields on healthy human volunteers (average age 25 yr)
were investigated in a laboratory setting simulating
the field conditions of high voltage installations.
Electric field intensities of up to 20 kV/m at 1.50 m
above the ground (undisturbed field) were used alone
or in combination with a magnetic field of 0.3 mT. The
latter field was also used alone in some experiments.
A displacement current of 200 yA was also generated
during some experiments. Test periods lasted for a max-
imum of 3 hr. The electric field experiments resulted
in an improvement in subject reaction time, which was
considered to be a stimulation effect. During the mag-
netic field and displacement current tests, no changes
in reaction time with respect to control values were
noted. Mo differences in erythrocyte count or hemoglo-
bin content were observed during any of the tests in
relation to control values. However, absolute neutro-
phils and reticulocytes increased markedly with re-
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spect to controls, although the values were within
physiologic limits. These changes were considered to
be related to a non-specific excitation effect. Cho-
lesterol and triglyceride levels of subjects exposed
to both electric and magnetic fields did not fluctu-
ate from the norm. Electrocardiograms and electroen-
cephalograms of subjects exposed to the electromagnet-
ic fields also remained normal as did arterial blood
pressure. In addition, no subject expressed any sub-
jective discomfort. The effects of exposure to the
above fields for periods lasting up to 3 hr seemed to
be limited to a stimulation effect and a nonspecific
enciutl?n effect, neither of which was pathologic.
(9 rafs.

4675 MORPHOFUNCT IONAL STATUS OF THE HYPOPHYSEO-

GONADAL SYSTEM DURING EXPOSURE OF THE ORGA-
NISM TO ELECTROMAGNETIC FIELDS WITH DIFFERENT CHARAC-
TERISTICS. (Rus.) Evtushenko, G. 1. (Inst. Industri-
al Hygiene and Occupational Diseases, Kharkov, USSR);
Kolodub, F. A.; Ostrovskaia, I. S.; Timchenko, A. N.;
Ch;;mrsheva. 0. N. Gig. Tr. Prof. Zabol. (6): 52-5k;
1976.

The effect of the magnetic component of pulsed electro-
magnetic field (7 kHz, 72 kA/m, pulse duration 1.3
msec, pulse interval 10 sec) (Group 1) and of the
electric component of high-frequency electromagnetic
field (41 MHz, 1kV/m) (Group 2) on the hypophyseogo-
nadal function of male albino rats was studied. Ex-
posure of Group | to the pulsed electromagnetic field
over 3 hr each for 15 days had a direct effect on Ley-
dig cells, and caused a sharp depression of the andro-
genic function of the testicles. The testosterone lev-
el in the blood draining the testicles dropped from
1.2320.35 pgt to 0.23:0.01 ug} in the controls. Expo-
sure of Group 2 to the high-frequency field over 3 hr
daily for 15 days caused ultrastructural changes in
the hormone-producing cells of the posterior lobe of
the pituitary gland, causing an activation of the se-
cretion and release of gonadotropins. The total! go-
nadotropin level in the pituitary gland decreased.
The findincs indicate that pulsed and high-frequency
electromagnetic fields directly affect Leydig cells
resulting in a reduction of the blood androgen

level, which provokes intensified gonadotropin secre-
tion and release in the pitultary gland. (6 refs.)

4676 PROLONGED EFFECT OF A CONSTANT AND ALTERNA-

TING MAGNETIC FIELD OF 1,000 OERSTED ON THE
MITOTIC ACTIVITY. (Rus.) Strzhizhovsky, A. D. (No
affiliation given); Galaktionova, G. V. Xoam. Biol.
Aviakosm. Med. 10(2): 63-67; 1976.

The prolonged effect of permanent magnetic field of
1,000 Oe on the mitotic activity of cells of the cor-
neal epithelium and of bone marrow cells was studied
in C578] mice. Exposure to the permanent magnetic
field over a 15-day period caused an initial decrease
in the mitotic activity of epithelial and bone marrow
cells, which was followed by increased mitotic activi-
ty and hyperregeneration. The cell count of the tis-
sues showed only siight changes, and it rapidly norm-
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alized after the field was switched off. Daily alter-
nation of the field direction with respect to the
body position of the animals caused no additional
changes in the mitotic activity, but it caused an
appreciable decrease in the effectiveness of the
adaptive process. The exposure did not cause chromo-
somal aberrrations, which indicates the absence of
mutagenic effect. (6 refs.)

477 EFFECTS OF ELECTRIC AND MAGNETIC FIELDS ON

LIVING ORGANISMS AND IN PARTICULAR GN MAN:
GENERAL REVIEW OF THE LITERATURE. (Eng.) Cabanes, J.
(International Assocliation on Occupational Medicine).
Rev. Gen. Electricite (Mumero Special) 85: 19-26; 76.
July, 1976.

The literature dealing with the effects of low fre-
quency (50 Hz) electric and magnetic fields on man
and other biologic organisms is reviewed. Studies of
workers in the Soviet Union who were exposed to low
frequency electric fields at 400 and 500 kV substa-
tions revealed neurologic, cardiovascular, and diges-
tive disturbances. However, studies in the United
States involving the repetitive exposure of linemen
working on 345 kV high voltage lines failed to re-
veal any biologic changes. Soviet studies involving
the exposure of volunteers to low frequency electric
fields ranging from 0-30 kV/m revealed hematologic
changes in addition to neurologic and cardiovascular
disturbances at field values exceeding 5 kV/m. Stud-
ies in Italy involving the long-term exposure of mice,
rats, and gulnea pigs to strong electric fields (100
kV/m) showed statistically significant modifications
in polynuclear neutrophil and lymphocyte numbers
along with electrocardiogram changes; however, these
changes were within the physiologic range of values.
Genetic studies in France involving the exposure of
bacteria to electric fields of 10, 50 and 200 kV/m
failed to demonstrate alterations in mutation fre-
quency. Contradictory results have also been reported
for studies involving the blologic effect of low fre-
quency magnetic fields (50 Hz) ranging in strength to
as high as 9 G. It is concluded that the disparity of
these results is possibly due to vague study proce-
dures and reporting in some instances, and the use of
an insufficient number of subjects in other cases.
(No refs.)

4678 THE EFFECT OF A DISCHARGE OF A HIGH-VOLTAGE

CONDENSER ON THE OPTIC PROPERTIES OF THE
FROG CARDIAC MUSCLE. (Rus.) Arlevsky, |. P. (Kazan
Advanced Training Medical Inst., Kazan, USSR); Bezug-
lov, V. K.; Buzukin, V. G. Biull. Ekep. Biol. Med.
B1(5): 531-533; 1976

A high-voltage condenser discharge, with a duration

of 3-5 msec, caused a sharp increase in the intensity
of a flux of plane-polarized light passing through a
strip of frog myocardium. The duration of the lumi-
nescence was 15-100 msec at a discharge voltage of 500
V and 100-350 msec at 1,000 V. The increase in the
light flux under the effect of high-voltage discharge
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is believed to be due to conformation changes in the
membrane proteins. The configuration changes in the
cell membrane proteins are probably due to the direct
effect of the electric discharge on the hydrogen bonds
of hydrate layers stabilizing the steric structure of
the macromolecules and to an indirect change in the
physicochemical parameters of the medium in the Imme-
diate vicinity of the protein molecules. (7 refs.)

4679 MAGNETIC FIELD IRRADIATION, ""JONOMODULATOR'
AND "EICHOTHERM'' APPARATUS. (Ger.) Ott, V.

R. (Klinik und Institut fur Physikalische Medizin

und Balneologie, Universitat Giessen, 6350 Bad Nau-

heim, Ludwigstr. 37-39, W. Germany); Rusch, D.

Dtech. Med. Wochenschr. 101(33): 1236-1237; 1976.

General physical and therapeutic characteristics of
magnetic field therapy, which employ ''Jonomodulator'
and "Eichotherm' apparatus, are described. Magnetic
field therapy experiments, in which the patient is
located inside a magnetic coil, have not been proven
therapeutically valuable. Dyadynamic electrotherapy
using frequency-modulated impulse current with 50-
100 Hz frequency (Jonomodulator) is valuable in con-
trolling pains and disorders of arterial blood cir-
culation. Its effect is based upon neurophysiologic
principles. The "Eichotherm'" apparatus, including a
combination of light orange and UV light sources, is
used in the treatment of cervical and lumbar syn-
dromes. (No refs.)

4680 HORMONAL REACTION OF THE SYMPATHICOADRENAL

SYSTEM ON SINGLE EXPOSURE TO ALTERNATING
MAGNETIC FIELD. (Rus.) Sakharova, 5. A. (Mo affil-
iation given); Ryzhov, A. |.; udintsev, N. A. Biol.
Nauki (1): &0-4k&; 1976.

The catecholamine and dioxyphenylalanine levels of
the blood and adrenals were studied in male albino
rats following a 24-hr exposure to an alternating
magnetic fleld (200 Oe, 50 Hz). Considerable in-
crease in the catecholamine and dioxyphenylalanine
levels of the blood and adrenals was observed dur-
ing the first 12 hr after exposure. Dilatation of
the lacunae in the medulla and hyperemia of the ad-
renal gland were observed. A second phase was char-
acterized by high norepinephrine and epinephrine
levels in the blood and by reduced epinephrine lev-
el in the adrenals. The catecholamine levels drop-
ped both in the blood and the adrenals in a third
phase. Normalization of the hormone levels was ob-
served 1k days after exposure. The findings illus-
trate the powerful stress effect of alternating
-znotl: field on the neuroendocrine system.

(16 refs.)

L681 TUMOR ERADICATION BY RADIOFREQUENCY THERAPY

[Letter to Editor]. (Eng.) Le Veen, H. H.
(veterans Admin. Hosp., Brooklyn, NY). JAMA 236(15):
1691; 1976.
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Tumor eradication by radiofrequency therapy is dis-
cussed in terms of tumor temperature measurement and
the association between preferential tumor heating
and tumor blood flow. Criticism that radiofrequency
therapy causes heating of temperature sensors and
leads to erroneous tumor temperature measurements is
valid only for inductive type heating by radiofrequen-
cy application. Dielectric type radiofrequency heating,
which is accomplished by placing the part to be heated
between two plates of a condenser, results in the
heating of only poorly conductive substances and does
not directly affect the temperature sensors. Imped-
ance measurements of cancer and normal tissues during
radiofrequency therapy experiments proved to be simi-
lar, indicating that the amount of heat captured by
each type of tissue was similar. The only explanation
for an observed preferential heating of cancer tissue
is that cancer cools more slowly than normal tissue.
The rate of cooling depends on the rapidity of blood
flow. Criticism that blood flow in some tumors may
not be reduced is not supported, and sluggish blood
flow in brain tumors has been confirmed by computer-
ized scanning. Radlofrequency-induced cancer dissemi-
nation and destruction of normal tissue has not been
observed in over 20 inoperable cases of cancer that
were treated with dielectric radiofrequency heating
and immunotherapy. (5 refs.)

4682 PHYSIOLOGICAL REGENERATION OF THE CORNEAL

EPITHELIUM EXPOSED TO SUPERSTRONG CONSTANT
MAGNETIC FIELDS. (Rus.) Strzhizhovsky, A. D. (inst.
Biochemical Problems, Ministry of Public Health of
the USSR, Moscow, USSR); Galaktionova, G. V. Teitol
ogiia 18(3): 330-335; 1976.

The effect of permanent magnetic fleld of 9.9-39.4
kOe over 0.5-2k hr on the corneal epithelium of mice
was studied. Exposure to a permanent magnetic field
with an Intensity of 39.4 kOe over 3 hr caused a re-
duction of the mitotic index, while exposure to the
same field over 8-24 hr stimulated the mitotic activi-
ty. The changes in the mitotic activity decreased as
the field potential was decreased. The rate of the
regeneration of the corneal epithelium decreased with
increasing duration of the exposure. No increase was
observed in the number of aberrant mitoses in the
cells of the corneal epithelium under the effect of
the permanent magnetic field. The findings Indicate
the possibility of the therapeutic use of permanent
magnetic fields. (7 refs.)

4683 HEALTH HAZARDS IN MICROWAVE FIELDS (PRO-
CEEDINGS ABSTRACT). (Eng.) Woolas, K. D.
(Medical Officer, MOD, United Kingdom). In: Pro-
oceedinge of the 1975 Anmual Meeting of the Interna-
tional Union of Radio Science Held at the Umiverei-
ty of Colorado, Boulder, Colorado, 20-23 October,
1975. USNC/URSI. (Washington, D.C.): 313; 1975.

The use of rats, rabbits, and other small animals

for experiments has the advantage of strictly con-
trolled conditions and the great disadvantage that
the results of such work do not always clearly ex-
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