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¥
February 15, 1977 g.:é Ba“e“e

Pacific Morthwest Laboaratorics

Battelle Boulevard
Richland, Washington 99352

Dr. Zory R. Glaser Telephone (509946-2294
National Institute for Occupational Safety Telex 32-6345
and Health

Priorities and Research Analysis Branch, DCDSD
Room 3-50, Park Bldg.

5600 Fisher's Lane

Rockville, MD 20857

SUBJECT: Low Level Effects Working Group, ANSI C95.4

Dear Zory:

Don McRee has resigned as chairman of the Low Level Effects Working Group
of ANSI C95.4 and Bill Guy has asked me to assume the responsibilities as
chairman.

Enclosed is the bibliography of experimental and emperical literature
provided by Ed Hunt of Working Group 4 on nonionizing EMR bioeffects
and related topics for 1964 (59 citations), 1965 (58 citations}, 1974
(96 citations) and 1975 (181 citations).

Please review the biblTiography and select the papers which you feel are
pertinent to the mission of the Group. Use whatever resources that are
at your disposal to gain enough information concerning the list of papers
and abstracts to make the selection.

"Please send me your inputs by May 15, 1977 so I can integrate the results

from all members and forward them to Bill Guy prior to the meeting of
the Working Group Chairmen scheduled during the 1977 International
Symposium on Microwave Theory and Techniques in San Diego, June 21-23,
1977.

I have taken the liberty of sending copies of the enclosed bibliography
to all members of the Low Level Effects Working Group rather than routing
the packet from member-to-member as suggested by Bill., The time we save
should provide ample opportunity for all to review the literature in a
leisurely fashion and have the input back to me by May 15.

If you have any questions please call me at (509) 946-2294 or 2297.

M —

Sincerely,

. s - P
Orehaad ). LA ps g
Richard O. Phillips, Ph.D.
Chairman, Low Level Effects
Working Group, ANSI (95.4
Encl.

cc: A. W. Guy
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ANST # 75-1212
; 0601 ~ NEUROLOGICAL CHANGES [N SUBJECTS EXPOSED -~
i e ) TO HIGH FREQUENCY ELECTROMAGNETIC FIELDS.
{ (Pol.) Langauer-Lewowicka, H. (Clim. Occup. Dis.,
{ Tnst, Med, Occup. Coal Mine Ind., Sosmowlec, Poland).
wmmﬂEON¢ Reurochir., Pol. mnwuuuoulmwo. 1975.,

| The effect of prolenged occupational exposure to’'HF

_ﬂmmuwnnoz was studied in 33 women, aged 21-53, ex-

| posed daily for 1.5-17 yr to a 1-1000 V/m field.

| Observations were rendered more difficult by the non-

! specific nature of the symptoms appearing in the

' affected subjects: headaches, pain in the region of

' the heart, irritability, insomnia, dizziness, and
general wWeakness. Interruption of occupational
duties for a period of 6-12 mon eliminated part of |
the symptoms (headache and insomnia) in some of the
subjects and none in others. EEG recordings of the
investigated subjects led authoers to the conclusion
that high frequency EMR may cause permanent struc-

" tural damage In the nervous system. Q19 references}
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ANSI # 75-dc&

0602 "DIELECTRIC MEASUREMENTS FOR HYDRATION OF

. GLOBULAR PROTEINS, (Uky.) Xashpur, V. A.
(oo aff1l.), V. Y. Maleev, and T. V. Shchegoleva.
Dopov. Akad. ¥ Ukr, RSR, Ser. Bil30-152, 1975.

Tha degree of hydration of a group of globular pro--
tefns was studied by dlelectric wmeasurements, ap—
plying 0.76 em UHF radistion., Proteins exanined io-
cluded: protein of blood serum of bull, egg albumin
chywotrypsinogen, ribonuclease, pepsin, papaim, cyto
chrome ¢, hemoglobin and myoglobin. When compared

‘with other methods for determining the degree of hy-

‘dration (¢alerimetric, sorption and MMR) the dielec-

.nnwn method showed proper correlation with these, as

-

to the relative magnitudes of hydration amopg indi-
vidual proteins investigated, With respect to abso-
lute magnitudes of hydration, it showed consiscently
lower values. ©On the ocher hand, hydration values
obtainad by the dieleetrie smnroa agreed very well,
with a few exceptions, with the values theoretically
predicted by models of Bull and Kuntz, emphasizing

| the importance of the first hydratiom layer. Only

experimental values for cytochrome < and hemoglaobin

‘obtained by the dielectric method showed hydrationm

kT

values considerably higher thap those predicted by
wodels of Bull and Kuotz. (l1 references)
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ANST # /o-122T

D604 MEASUREMENT OF PERMITTIVITY OF SOLUTION OF
SMALL BIOLOGICAL MOLECULES AT RACIOWAYE AND

MICROVAYE FREQUENCIES. (%.) Lawvinald, C. P. (Phya.

_Unm.- Queen Elizadeth Cal., Londenm, V.K.), J. C. W.
Shepherd aad E. R. Grant, _h. Mlepowave Power 10(2)1
147=162, 1975.. S

mr ecoaxial line cell was designed which extended the

| lower frequency limit to give accurate values of the
_noaanK pernittiviry ¢ for aqueous solutions in the

| 50 to 200 MHz range., Measurements of the complex

| permittivity of 0.25 M eriglycine wvere made ac 24
different frequencies between 55 MHz and § GHz and 5
tepperaturas (5, 12.5, 20, 30, and 40 C) veing the
coaxial line ¢ell. This cell operates on the prin-~
clple of measuriog the waveform in the sanmple coa-
tained in the cell by means of a probe projecting
through a sliding inner conducter moving within the
aample, The maln purpose of the work was to deter-
mine the dispersion of the triglycine molecule ac-

rcurately, A continuous increzse in £ between 40-

, 800 ¥e, followed by 2 small peak befsre rising

_wwwﬁu at frequencieas above Z GHz was seen. This has

| relevence to the biological effects of MWs and to MW

{hazarda aa these rises are paralleled by consider=

iable lacreases in conducctivity and attenuation co-

mnmm»nﬁmnnn. which sre parametera directly deternining
energy absorption from HWa., (28 veferences) |
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0603~ LONG-HAVELENGTH ELECTROMAGNETIC POWER AB~
SORPTION IN PROLATE SPHEROIDAL MODELS OF
MAN AND ANIMALS. (F.) Jobnmon, C. C. (Dep. Bloeng,
Univ, Utah, Salt Lake CLity}, €. H. Dummey, and H.
Massoudi, JEEE Trane. Micrcwave Theory Tech. HWIT=
23(9):739=-747, kuu_. . . - - )

The time-averagsd volugetrie timgue-absorbed power
deasity, defined sa the time rate at which energy is
absorbed by the tissue, was defermined. The low kz
perturbation theory was applied to prolate spheraid
models of man, and experimental animals to obtain im-
ternal FM absorbed powver distributione and total ab-
sorbed power for different erientations and frequen-
cies, Comparisone were made with experimental o
measurements, A strong orientation effect, which 1:
g cricicel factor fn deternining absorbed power, was
found. Theoretical data was obtained for absorbed
power dilstribution and votal absorbed power for 3
orthogonal orientations of the prolate spheroid wirl
zespect to the plane-vave field vectors. Ouce bio=

-logical effects due to tissue-absorbed power densic

are established, the plots may be used to extrapola
back to find what incident plane wave power densitl
generate the same tissue absorbed density id the ma
model. This will serve as a gulde to eatabliching
radiation safety standezds. (18 references) .
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ANSI # 75-424°

SEARCH FOR CORRELATION BETWEEN GEOMAGNETIC
DISTURBANCES AND MORTALITY. (2,) Llips, B.
!J. (Inet. Plasma Res., Stanford Univ., Calif.), C. W.
|Barnes, P, A. Sturrock, M. Feinleib, and E, Roget.
ISUTFR Rep. Weo. 623, NSF Crant CA-42401 and NASA Craat
ﬂza. 05-020-272, 11p.}'1975. ,

‘Speculative research on solar terrestrial relations
has heen concernad with possible associations betwees
solar activity or geomagoetic disturbances and human
disorders. Various authors have claimed a real asso
dation between these disturbaznces and myocardial im-
farction, psychological behavior, CNS activitlies and
swaricus diseases. In this research, statistical ao~-
‘alyses vere performed on mortalicy data obtained froe
the Matfonal Canter for Health Statiscice and geo=
magnetic daca from the World Data Center. Dafly
deaths due to coronaxry heart disease aund stroke vs
mapnetic aetivicy, death rate va magneric index, mor
itality rates vs geomagnetic indices In individual
_uﬁn»nu. and deach rate ve the W-index for micropulsa
| tions were measuted, No stactistical evidence for a
teal correlatiou was found to exist in any of this
work. (9 referances} S

_cmom
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ANSI # 75-2126

oe12 A*PERSPECTIVE ON ENVIRONMENTAL HEALTH IN
THE USSR. (E.) Glaes, R. I, {Dep. Hed.,"
Ht. Sinai Rosp., Hew York, N.Y.). Areh, Environ..
Bealth 30(B}:391-395, 1975. . . . e
. * . i ]
| Soviet methods for setting and enforcing environmental
[standards have been.observed. The Sovief government
_uvoﬂbnoa as bath tha prime source of pollutien and
the sole rvegularor of pollution levels. The Miniscxry
of Health of the USSR is responsible for planning
and promoting research on nev ‘pollutants, translating
the results into national etandards, and ensuriag the
enforeement of these standarda. Environmental stand-
,ards ara based on research in health effects alone,
;without regard to conaiderations of available tech-~
nology, econowic feasibility or ability to measurs
.theze concentrations in practice, Duplicatien of
scientific effort is not alloewed, preventing-verifi-
-cation of contreoversial resultas. The MW scandard
‘1a a thousandfold lower than the Amevican equivalent
becauge it is based on nontherval effects, As {n-
-terest in effects of physical factors in the environ-
ment has increased in the Hest, Soviet research serve
as a basis for further study. (lé references)
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ANSL # 75-227

amgairl--¢4zm EFFECTS OF ELECTROSLEEP QN INSOMMIA™

-REVISITED. (E.) Cartwright, R. D. (Dep.
_1uun#uw.. Univ. Ill., Chicago) and M. F. Weias, J.
Nerv., Ment. Die. 161(2): Hubnuuq 1975, .

ra -

-Hnu subjecta suffering from oruonn»<nuw and sub--
HOnnuanw dafined insomnia participated in a aocwwn
‘blind gtudy to mnnnﬂswsu the effects of nwnnnnoupnnv
{on this problem, Half ‘of tha group were glven 2%
ltreatment gesafons, and hilf received 24 sham rreat-
_aauﬂu. A 2 veek no treatment interval folloved, and
|a 2 year follow-up was done. All sleep symptons im-
‘proved for bdoth groupa over the time interval involve
thowever ,aignificent long lasting improvement was only
-seen {in the actual treatment group. In this group

4 of the S subjects were able to fall agleep with
litele difficulty and to avake feeling moderately to
very well rested during the 2 yr no-treatment perioed.
The trend indicates that the sleep habits were im-
‘proved for wost of the real treatment subjects and
.@uggesat that larger, better matched groups should be
{1 reference)
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0616~ DEVELOPMENT OF DOSIMETRY FOR RF AND MICRO-
8 WAVE RADIATION - T: DOSIMETRIC QUANTITIES
' FOR RF AMD MICROWAVE ELECTROMAGMETIC FIELDS. (2.}

Youmans, H. D. (Dtv, Biol. Eff., BRH, ¥DA, Rockville,
¥d.) and K. S, Ho. Realth Phya. 29(2) :313-316, 1973,

The bilological effects of radiacion result from the
fatersction of the radistlon field and tissuea. - Thi.
 interaction cannot be uniquely specified by a single
fnnmwww-¢nwcn- power density, ae 1§ often dons, Tha
i etrength of the radfstion and 1ts Interaction with
| tissues should be quantitatively expressed dn & phy
‘ieally unambiguous manner which i3 causally related
to areas of biowmedical concern, The essence of dos
imetry 48 found in the transport equations of the
mathepatical theory of radiation fields, The absor
doge may be considered as the {mage of exposure und
a transformation which accounts for the abeorpticn,
iacattering, and geometrical properties of an Irradi
‘ation condition, such that absorbed energy im the
‘work donm on matter Dy a f{ield of radiaticn, Equat
- for energy flux denaity, absorbed dose rate znd tot
pawer absorbed are given in terms of £ and H, the
‘electric and magnecic field stremgths, With nonlen
izing radiation if & material is located in the nea
‘field of a vadliation source, some of the absorbed
dose will vesult from the nontadiated reactive comp
ents of the EM field and E and H inside the medlum
may be in a cross fileld relationship. . The equation
-glven allow for these contingencies. Also, in medd
- of different permitiivity and permeadbility, vava
- lengths may be different for the sawe frequency.
Therefore, frequency is a more fundamental characte
“tstic of an EMP and should be used. (6 references)
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ANSI # 75-229

70617~ DEVELOPMENT OF DOSIMETRY FOR RF AHO MICRG=
P WAVE RADIATION - I1: CALCULATIONS OF .
% ABSORBED DOSE DISTRIBUTIONS IN TWQ SI2ES OF MUSCLE-
! EQUIVALENT SPHERES (E.) Mo, H. S. (Div. Biol. Eff.,
| BRE, FDA, Rackville, Md.) and A. W. Guy. "Health
| Phys. 29(2):317-324, 1975 . ~ .7~ o

"Uounamnn« in EM blological effects research has ofte
"been quantified in terms of emergy flux density (ine
| dent pover denaity), and results of animal experi-
| mentatfion have been directly compared to radiation
| proteccion guides. The power absorption character=
"Jyeries of these animals may be drastically different
| for a glven energy flux density than the power abzor
tion of man. Biologleal effects are more direccly
related to absorbed dose rate. Theoretleal expres-
slons have been obtained for determining the absorbe
doge rate diatribution in a muscle equivalent sphere
‘uniforwly irradiated by a plane wave source. Calcu-
.lations were made for aingle layered, musele equiva:
‘lent phantom spheres of J and 15 cm tadll and ditfe
tent aource frequenciee (48 MHz to 10 CHz)}, 1llustra
| the variation of absorbed dose rate with body size
' ggurce frequency. Strong standing wave patterns {(h
.spota) were found in the smaller sphere for all fre
quencies less than 3000 MAzZ. This is due to a focu:
_effact of the EMP inside a dielectric body when the
size of the body is comparsble to the wavelength of
the radiation inside the body. For the 15 cm spher
standing waves are. In ‘evidence at RF ranges. Above
$000 MEz, the absorption in both spheres becoues th
of skin depth pepetracion, The calculationa indica
_that for a given! energy flux density, -the absorbed
doge rate distribution depends on the size of the
body and the source frequency of the plane wave. T
i4g a drastic deviation in behavior from that of ien
'1zing radiation. Specification of energy flux dens
lalone may not be dosimetrically sufficient for rela
,results of biological effects experiments to radiat
protection. Absorbed dose would be more appropriat
' Further research ie needed for calculations on mode:
imore closely resexbling human bodies. (6 reference

s

il
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DC a . _omdw T DEVELOPMENT OF DOSIMETRY FOR RF AND MICRO-
_ o WAYE RADIATION « ITI: DOSE RATE BISTRIBU=
] i ? _q—.oz IN TISSUE SPHERE OUE TO MEASURED SPECTRA OF .
AUTHOR : | : , : : _ ELECTROMAGNETIC PLANE WAVE,. (2.) Mo, H. S. (Div. '
: . : ' ! |Bfol, Eff., BRH, FDA, Rockville, Hd.) and K. D You-

s e : _u.!.-u. Health mw.c_u. »uhnv 325-329, 1975..
TITLE: _ : ‘The abaorption charscteristics for biologleal vomnon

iirradiated sioultanecusly by RP and MW sources of
s  different frequencies are unkuown, Absorbed dose
’ irate diatributions have been calculated for two mus—
PUBLICATION: _ #nHm equivalent epheres (6 and 30 cm diameter) expose:
. to measured EMR spectra. Data from measured specira
: o in the Washington, D.C, ares, repragenting esseacial
far-field radistion from radie, TV, and radar trans—
witters, were used., Absorbed dose rate distribution
: waa showun to depend strongly upon spectral concentra
TYPE AND CLASS DOF STUDY:s tion. When a dominant spectral line fa present, the
, absorbed dose rate distribucien resembled thuse -
. : { .caused.by a single frequency soutrce., Where no dom~
: : inant lines exist, the exposure conditions of pos-
WAVE AND/OR FREQUENCY: . gible hazardous fields should be characterized in
: terms of spectral distribucions. Purther research
; ) ig needed on man-squivalent models. (3 references)

DATE:

o
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EXPOSURE™OF THE JAPANESE QUAIL EMBRYO T0.
_ 2.45 GHz MICROWAVE RAQIATION DURING THE
. K { SECOND DAY OF DEVELOPMENT, (E.) HRamrick, P. E, *

AUTHOR ¢ . Yo g : (Natl, Inst, Environ. Health Sc¢i., Research Trisngle
T . Patk, N. €.)-aad D, I. McRee, . J. Microvave Pouer
%, . _ : 1 10(2)1211~221; 1975.

TITLE: _ . ; Based oa previous works which showed effects from

exposure at the 48 hr stage of developument of the
chick enbrye, the effecta of MW exposure during incu
bation of Cotwrmiz coturniz Japormica was investizate
PUBLICATION: . : ' anunuuauam Japanese quall eggs (152} were positioned
g . ’ i 1a tolders with their long dxes wvertical and paralle

. : | to tha B field vector of the MW field. They vere
exposed to 2.45 GHz CW radiaclon at & power demsity
DATE: of 14 oM/g which could maintain them ag 37 C. Expo-
_aure lagted for 24 hr on the second day eof incubatic

TYPE AND CLASS OF STUDY: _ . During exposure they veve not turned, Before and
, | after exposure, the eggd were kepe in & commerecial
incubator with automatiec turning and humidity conkrc
. _ The quail were kept for 24-36 hr before weighing,
WAVE AND/OR FREQUENCY: ' | examining for gross deformities, and sacrificing.
. . . Blood samples were run for hemateocric, RBC, WBC,
_ ’ hemoglobin and differentfal white cell percentages.
.1 The quail were examined internally and externally f«
" groas deformities sand organ welghts were deternined
g for the heart, liver, gizzard, adrenals, and pan-
. creas, No significant differences were ween betweer
control and exposed birds although hemoglobin value:
‘  were alightly lower (3.3X) for exposed quall. WNe
. i ‘ gross abnormalitlea were seen, and no ponthermal
. . | effactr were mondonom. Thus, 2.45 GHz CW microvave

-

" _ ' yadlation at an dbserved pover density of 14 m¥W/g do
_ . ) not prevent normal developwent of the quail embrys
. : ) . when exposed on the 2nd day of incubation. (25 ref:
) Ierences) :

L ' .
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OF EM RADIATION : ANSI # 75-138
| " 06207 . MICROWAVE OVEN LABELING. (E.) Britsia, V.
|

D¢ | 2 A 4 : Ao (BRH, EDA). PDA Consumer 9(6):16-19,
: : K | 1978, " - T . : _
AUTHOR : . ) : ; ' __ﬂ..o FDA haa issued nev regulatioma which are deaigned
. % . | to teduce the poeaibilicy of injuries by Tequiring

) precautionary labela on ovens. These regulatlicne re-
_ _ quiré permanently attached labels on all ¥ ovens ..
TITLE: | manufactured after Detober 3, 1975, which szate that-
. | the oven should not be operated with an object caught
| in the door, with an improperly closing door, or with
. . ) . o +a dswaged door, hinge, latch, or sealing ‘surface. - .
PUBLICATION: This decision wes designed to make- ny»uw;nongnpon
. . raadily available to everyone who uses thae oven.
R Precautiona ave necessacry because of uncertainky
DATE : _ about possible radiation effects. The original bW
¢ . acandard establishing a maximum 1limit on radiation
leakage has also been recently emended to zequire
that ovens include a system to detect fallure of
either of the interlocks and autcmatiecally render
the oven inoperable until ix is xepaired, (No ref-.

WAVE AND/OR FREQUENCY: | | | _erences) . o

TYPE AND CLASS DOF STUDY:

[N

Aure

* e T ’
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ANST # /0-203
621 'THE EFFECT omlwhobmlaz CARDIAC PACEMAKERS.
(E.) Rohl, D. (Dep. Cavdiel., Univ. Ulm,
\Gerwany), H. M. Laun, M. E. T. Hauber, M. Stauch,
‘and H. Yoige. ISA Trang, 14(2):115-117, 1973, .
[ .
Hzoanoavouwnﬂ<a eardinc pacemakers may deteck eleccrl
{al signals from outaide the bedy which can nodify
'their behavior. The iatcrference susceptibility of
16 of thesa pacemakers te radlation from the moat
powerful ¢ivil wadar system in Burope waa investi=
gated in the lsboratary and 1.2 km from tha radar
,tation. The system operates with a RP output pover
of $ x 106 W, 1.3 CHz frequency and a duty cycle of
0.002. Tests were performed in the laboratery in
aie, fat, :nnwn_‘OJmm”zwnH- snd”after (mplantation
4u doga and hunans: " The layer of fat or solutlon
was kept constant at 1 cm in front of the pacemaker,
and the electrode length was /4 so that 1t consti=
tuted an optimal receiving antenna, By varylng
\pacenaker orieatation, electrode lengch, and elec—
trode position independently, it was shown that the
suaceptibility of the pacemakers was determined by
‘radiation recelved through the electroda acting as ¢
snteana in air. Laboratory tests indicated that fat
provided the least shielding, similar to that of ail
The testing therefore tank place in air with an ela
trode length of 0.25% and pacemaker and electrode i
their moat sensitive orientations. Two conelusions
were drawn: (1) metal encapsulation of the pulse
eneraton, did pot provide sufficlenc shlelding be—
cause it did mot prevent the entry of radiacion alo
the electrode, and none of the pacemakera rémaluned
undisturbed at nwn biological tolerance Limit of
10 mW/em?. To protect pacemakers optimally, severa
units were modified by metal encapsulation of the
pulse generator aad a low-pass filter at the electx
With these alteracions, they were undisturbed at pu
pover densitles far above 10 W/em?. (5 referances)
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ANSI # 75-234

GONARIC FUNCTION IN WORKMEN WITH LONG-TERM
o -EXPOSURE TO MICROWAVES. (Z.J ~Lancranjas,

_H. (Dap, Qceup. Dis., Inst. Ryg. Public Realth, Buch-
iarest, Romania), M. Maicanescu, F. Rafailas, I,
iKlepsch, end H. I, Popescu., Health FPhys, 29(3):381-
mumu. 1975, ) _ .

0622

'Thirty-one techniciane (mean age 33 yr) with an aver-
_nmn exposura of § yr to MWs with frequencies bdetwesn
{10,000 and 3600 MHz were investigated for gonadie .
ifunction., The complex eclinical-examination included
endecrinologic and androlegic examinations te elimin-
_hnmnHJonu.rﬂmw.w:monuanoHomun diseases, venaral dia-
oumaua.«Munnomwmn hydrocel, cestical trauma, and
other causes which could influence spermatagenesis., .
Spermatic liquid analyses were carried out aftar at
least 3 days of sexual vest, Volume, motilicy,
8permatozoa/nl and percentage of abnormal $permatozoa
\u\nmmMImMMWﬁddawl|AMMWnHnaﬁamnhoa of total neutral
~ "t 17 ketopteroids and total gonadotropins in 24 hr
urine were determined in 19 cechnielans. . Results
'were compared to controle without eccupational expo=
jsure to chenlcal noxae or {anizing radiation. Sevent
‘percent of the techaicians showed decreases in libido
‘and disturbances in erection, ejaculation, andfer
_Oﬂmuua. Alterations in spermatogenesis were presant
140 74T of the technicians, Results of 17 ketosteroid
jand total gonadottopins were essentfally hormal, ruli
eut the posaibility that spermatogenesis alteratlons
;Wete gecondaty to central diencephalopituifary disord
.The alteracions ssen in technicions exposed for a lor
.term to relatively high {ntenaity Mis were probably d
"ito MW exposure as pwo~thirds of che technicfans rein-
vestigated 3 mon after interruption of exposure ghowe
improvement in sparmatogenesin. (& references)
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ANSI % 75-13s"

0623 HEALTH HAZARDS FROM MICROWAVE E£XPOSURE,
! (E.} . Bush, D. (Univ. Radiact. Preoc. Off.,
‘Univ. Birmingham, England), JHealth Phye. 29{3):431,
1975, . )

[

, It is again noted that there 13 little research

| coordination into the basie undevstanding of the
__n_..ognsw presented by MWs, including the nature and
- acale of biological effecta. There ia litcle inter-
| naticnal cosperation, discussion, and agreement am

; otandards, as exemplified by the 1000-fold differenc
jof maxdmum permlssible exposure levels batween tha
‘USSR and the USA and UK, The case of long term low
level effects Ve acute thermal effects should be

\ explored and resolved. (4 refarences) -
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BlOLOGICAL mmﬂmnww OF EM RADIATION - ANSI # 75-23~
_ o S _.om~m|isﬂz_..mm§n .vmonmmmhzmn/..ozc_ﬂzmmnd.. N
e : : . (E.} Llowe, J. F. (Burs-Ed., Deaign News,
L . omu.oonwoacnvncnwlovv Hartin, Prance). Des. Newe

AUTHOR: . . o : ST W I 5 - iMaT 26, 175,
- . . s Vo i A mathod has been daveloped ta kill 100X of nyn
“ . * ' _ . -~ Hnﬁnm insecta, grubs, eggs, and larvae in wheat by
TITLE: ; ¢ 1 applying MW energy. The ability of the grain to
= Y| _wnﬂnwsnnm was upchanged, The process also prevented
6 O\ () imold growth. Temizing, IR, visible, UV and US
g oY cev Z ) ) wnwn_nun»on hava all proved unzuccesaful andfor un-
H\ c.u..r:__‘ - i economical to use. The HW procesa invelves heating
the grain in a HY elternating field berweea a pair
M : of eapacitor plates te 6) ¢ followed by rapid cool=
ing to 45 €. Heating takes place simultaneously ac
DATE: 81l points wvithin the material and is almost in=-

: ; stantaneoua, Steps In the process include pre=
cleanfng and prewarming, MW exposure, cooling,. and
transfer to storage. Heat extracted during conling

{ is uvsed for prewarwing. This process should be
. ) : suirable for flour, oate, coro, and packaged produc
. It is economiecal and envircnmentally acceptable as
WAVE AND/OR FREQUENCY: there are no chemical or radigactive residyes, (No
.nnmonwoamnu

‘PUBLICATION:

TYPE AND CLASS OF STUDY:



. . 'Anat., London Hosp. Med. Sch., United Kingdom), J.

]

’ . ’ _ !G. Nievel and J. Anderson. Biochem. Soa. Trans.
|
|

o . . . — —
BIOLOGICAL EFFECTS OF EM RADIATION I ANST # 75-239
D . .o L 0627 " HISTOCHEMICAL AND ULTRASTRUCTURAL™ ANALYSIS
& | o : - v OF THE EFFECT OF ELECTROMAGNETIC RAQIATION
AUTHORz:+® _ : ' ; : . :ON RAT LIVER AND BRAIN. (E.) Robinson, N. (Dep.

= 13

|, ® . 2(6):1359=1360, 1975. - - _
TITLE:

'Ultrastructural and histochemical effects of pulsed
| DR on rat liver and brain were studied. White
| fémale Wistar rats (100 g) were exposed for 10 min -
PUBLICATION: to 27 MHz radiation at 300 and 500 pulses/mia and
“duty cycles of 2.4 and 4Z. The animals were sac-
_ : ' _ . rificed and liver and brain were rapidly excised.
'Light and electron microscopic studies were per=
DATE: . . : . formed and the activities of various enzymes were
determined. No significant microscopic changes wer
. i observed at either 300 or 500 pulses/min. -No enzym
TYPE AND CLASS OF STUDY: ' changes were seen in the brain. The activities .W_.nn
: ,alkaline phosphatase, 5'-nucleotidase, isocitrata
. : : ) t dehydrogenase, a-glycerophosphate dehydrogenase, ..
. lactate dehydrogenase, NADH-diaphorase, and mouo=
I)Cm AND/OR FREQUENCY: amine oxidase did not change in the liver. How=
_ lever, rats irradiated at 500 pulses/min had decrea
: ; ‘ glucose-6-phosphate dehydrogenase and succinate de
* 'hydrogenase activities around the central veins of
' the liver; ATPase activity was lower around the bi
E .o .canaliculi; and acid phosphatase was wmore diffuse
. the cytoplasm of the exposed liver than in control
: {1 reference} . : -

——
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0629 . THE INCREASED EFFECTIVENESI OF CANCER

i CHEMOTHERAPEUTIC AGENTS WHEN COMBINED
JWITH SIMULTAREOUS MECROWAVE IRRAQIATIOR. (Z.)
Breat, R, L, {(Jefferson tted, Coll., Philadelphia,
Pa, 19107) ead D. Hamf. Pediatr. Res, 9(4}i386, 13

A study vas made of the abiliry to alter the ef-
fectiveness of druge present in hypercheramic Ciassue
when exposed to MW radiation. Methotrexate and 5=
"fluorouraeil were adminisetersd to pregnant racs at
iLD/10 to LD/30 doses, and the rata were imnediately
|exposed to MW radiation for 30 min wvith embryo
"tissues maintained at 42~43 C, The LD/50 dose of
these drugs was significantly lowered im the hyper-
thernie eubryos, indicating that MW radiacion may b
of use ig increasing the effectiveness of the drug
4n the irradiated tilssue. It could be utilized in
situatfons in whirh a local increase io drug ef-
fectivepeas may benefit the organism. (Mo refer-

. _nunn& . .
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ANST # 75-242

/0630 T COMPUTATION OF THE ELECTROMAGNETIC FIELDS
o . AND INOUCED ﬂmzvmmbﬂcnmm.n_qx~z A MODEL OF
y THE MICROWAVE-IRRADIATED HUMAN EYE. (E.) Taflove,
'As {Dep. Elegtr. Eng., Technol. Imat., Northuestera
Univ,, Bvanston, Ill.) and M. E. Brodwin. .JEEE Trans
iMicrowave Theory Tech. MIT-23(11):888-896, 1973.

.

The use of experimental snimals to nanwWH»m: a humao

safety standard for MW radiation implieg that tha
_wuhnoaw. physiology and electromagnetic evvironment.
| of the animal can be related te that of hvmans, How-~
| sver, the role of tisaus structure in determining M
sbgorption 1s possibly significant amnd heating poten-
tial cootours may develop in different locations and
- at differant magnitudes in man because of dimensional
and structural differences in tissue anatomy. The
absorbed power distribution pattern within a detailed
model of the M¥ irradiaced human eye with 1te bony
orbit has been computed at 730 MHz and 1.5 CHz fre-
-quencies of planewave irradiation, and temperature
digtribution within the eye has been calculated. The
‘fields are computed using a finite differsnce, timo-
‘domafln solution of Maxwell's equacions. A numerical
laplution of the heat conduccion equarion for the eye-
'ball {s alse given, using the computed I heating
; fuaction as the source function, The heating poten—
tial dua to irradiation at 750 Miz peaks at the musel
interface at the front of the eye and decreasea with
depth, At 1.5 GHz irradiation, a pronounced peak is
found mear the center of the eyeball and tha potenris
also peaks strongly at the muscle interfaces bealow
and Iin front of the eye. The frequency dependent
position of the Heating potential peak ¢an be ex-
plained on che basis of distinct resonances of the
eye pcatterer and head as a whola, At lower frequens
the dimensions o¢f the eye orbit are too small to
support a wave concentration effect, but at higher -
frequencies a resonant behavior independent of poa-
aible concentration effects of the whole head cam be
1supported. The heat conduction ‘wodel develeped has
,as 1ts basic assumption that the chief cooling wech-
janiam of the eye is the recinal blood supply locallze
at the surface of the ayeball, Ar 750 Mi: Irradia=-
tion, the peak temperature of 40.4 € 13 located ac
about the center of the eyeball. The lens temperatur
ig much higher at 1.5 GHz because the surface cooling
mechanism 1s less effective than for the shallew 7530
MAz heating pattevn. Thnis ia a acrong fuodicacien
that tissue thermodynamics must be cousidered whea
analyzing MW heating of organs.  Coamparison of .these
results with those obtained by Guy et gl. for the
tabbit eye indicates the possibility of relating MW
jheating patterns within the respective organs. A
B more detafled human model and computer runs for highs
. | £Erequencies aye needed. (25 references)
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V656 INDUCTION THERMOCOAGULATION OF THE BRAIN--
_ ) QUANTITATION OF ABSORBED POWER. (E.) Lin,
J. C. (Dep. Rehabil, Med., Bicelectrowagn. Res., Lab.,
Univ. Washington Sch, Med., Seattle), JEZE Trang,
Biomed. Eng. wzﬁlummmu 542-546, 1975. .

| RF owonnﬂoamnnnnwn muowm Hnacnnuon dua been suggested
_wu a simple, controllable, and repeatable technique

. to produce brain lesions. The procedure involves lo-
_kunn»sm a small metal seed In the brain and then in-
troducing the head into an RF EM induction field. TI
isend {s heated by the external field to produce a
icetebral lesiova, There s & lack of quantirative in-
formation regarding the amount of power absorptien b)
the seed, the degree of rissue temperature elevation
and induction heating of other tissues of the bedy.
A theoretical model was designed to study induction
thermocoagulation as telated to applied fleld streng
tissue electrical properties, and tissue geomatry.
The model 13 & eylindrical metal implant inside =
spherical head containing homogeneous brain tissue
‘througheut the ephere. Without any foreiga object,
_ndn pover deposition inside the sphere i3 a function
‘of radius squared, lacreasing quadratically with dis

tance_sway from the center, When a small cylindrica
Bnnmw “1mplant ia Hsnn0mcnmm ir may ba anssumed that

"the induced curxent in tlssues surrounding the im—
:plant 1s unaltered. Calculations were made for am
implent with & 1.0 mm radius and 5.0 ma length. .
Properties of the iwmplant are that of 430 stainlesa
steel and a 1 WHz operating mnmncmnn% ie chosen.

The conductivity of the brain tissue fs 0.263 moho/s
It {s found that pover deposited in the metal im-~
.plant 1a ac least 2 orders of magnitude higher than
,that déposited elsevhere inside a 10 cm radiusg apher
Hn i therefore possible to heact the charapeutic ‘
‘{mplant selectively. The power absorption through-
out the hesd is hipghly dependent on location, so it
may be possible to orient the head with zespect to
tha applied magnetic field to shield hast sensizive
areas. The problem of thermal consequences and
tissue degeneration as a result of elevated tempera-
ture are not discussed. (12 refarences) T

1l Y r—
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0657~ NON-THERMAL RADIOWAVES AND GENETIC DAMAGE
i IN DROSOPHILA MELAHOGASTER. (E.) Mictler,

"'g, (Morthern Illinois Univ., DeKalb}. Mutad. Res.

131(5):316, 1975,
| ' .

.

‘Adult Drosophila males were exposed to radiowaves
produced at frequencies commonly used by amateur
radio operators and various stages of spermatogenesi
were tested for genetic damage. One group was ex=
posed for 12 hr on the antenna of a 20 W transmitter
to 146.34 MHz radiation at 62.5 V/m, and the second
group was exposed for 12 hr to 29.00 MHz radiatiom
from & 300 W transmitter. When testing for chromo=
some loss and non-disjunction, mo genetic damage

due to radiowave exposure was seen. (No references)
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0658 A NOTE ON EMP SAFETY HAZARDS. (B.)] Gy,
' A. W. {Bfoelectromagn. Ree, Lab,, Dep.
Rehabil. Med., Uaiv. Washington Sch. Med., $eattle)
wwmw awnna._mmoa«m. msmm.uzwuuwﬁmu“baou&ou. 1975.

EMF is a unique energy source which can produce far
greater field atrengths {n man than can be produces
by most sources of EM energy even though the abaor)
ienergy densicy may be smaller, This 1s due to the
“unmun»¢nwﬂ fagt rate of change of field of rthe EMP,
wnn this cage, if concern is with liniting maximum
;Eleld strength induced within the tissues, the tine
rate change of field i3 wmore Important than the pul
width, The rise time, #,, L3 the nosat important ic
terma of magnitude of the induced field, peak ab=
sorbed power density, and the energy density depos]
tion. At chis time the BMP safety standard cam be
baced on previous experiments with man's exposure
to typical radav pulses under the limiration of the
ANST standard (10 oW/em?) rather than relying oo
the definicion of the upper limit of the electrical
field intensity (B, =-194/{¢;)% ¥/u) which has
appeared in the Federal Register. (4 references)
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:bwzmaoarnﬁHn w>nﬂmmH>. {£.) Blakceoore,
R. (Woods Hole Oceanogr. Insgt., Hass. Y.
moﬂmunn 190(4212):377-379, 1975.

cmmm

‘Magnetotaxia, a bacterisl reaponse to magnetic mwnwa

Wag heen found in abt least 5 mocphologically distinc
types of bacteria in the vicieicy of Woods llale,
Mage. The cella were characterized by two chains

of 5=10 electron-opaque crystallike particles found
to be internal cell components. The erystallike
particles vere often found within intracytoplasmic
untt membranes arranged as vesicles about the peri-
phery of the cells, The tendency of thesa particles
to clump vhen cuctsida the cell i3 consistent with
the possibility that they may be a pernanently mag-
netic substance. Within the particles, iron was

the predominantly detectable element, TFreely sus-~
pended killed cells frequently formed chains of up
to 10 ealls which acted as a single dipole in re-
sponse to changes In che position of a nearby per-
manent magneC. Studies of the behavior of living
and dead célls in uniform and nonuniform fields
ghould contribute to en understanding of nrn magnete
tactic mechanism. (5 nwmnuoanmmv
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0660 PERCUTANEOUS RADTOFREQUENCY nmmm_?p:oz oF
| SPINAL FACETS. (E.) Shealy, C. N, (Pain
{Rehabil,’ Cent,, 8. €., La Croase, t»nn.w. 7. Neuro=
Tﬁm 43(4) 1448-451, 1975,

e

.r technique for RF localization and coagulation of
_wnuﬁncunu nerves supplying the spinal facets, based
Hou Rees’ closed surgical procedure, was deyeloped.
‘Following localization of puncture polnts wnder
fluorescopy and loeal anasthasia, Ha. 12 gauge .thin-
+walled needles were introduced and a therwistor
electrode (19 cm x 1.2 om Jdiameter) was inserted
through one of tha guide needles. Afrer radiographic
'and electrical confirmacion of desired electrode
position, the R¥ generator was activated and che
lesion tewperacure wias raised over z 1=-2 min periad
to 80 € with matntenance for 150 sec. The procedura
vas repeated at sther invelved levels afrer which
the patlent returned direccly ze his room, rested fo:
12 he, and was chen encouraged te start spisal exer-
‘cises. Pain relief was usually obvicus at completio:
,of the RF lesions. The 207 patients followed for at
least 6 mon were divided Into 3 groups: {1} 57 who
.were previously unoperated, (2Z) 60 who had undergone
:previous operarions without fusion, and. (1) 90 pacier
_cjo had undergane operations with spinal fusfon,
‘Patients on follow—up were asked about how much of b
time they had pain, sevarity of pain, inhibirion of
physical activity, drug usage, and personality effec!
Ho neurological complications were seen in these
patients. For those in group 1, 79% achieved relief
of pailn, 41X 4n group 2, and NQN in group 3. Hosc
late failures had a reeurn of pain within 1 won afte:
the procedure. The high failure rate in groups 2 anc
is related to the extenslve scarving, often coupled
vith arachnoidizis, seen after se much surgery. Thic
procedure is n»auun and safe and offers relief when
there 13 no comparable alternative therapy. (9§ refe
ences)
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0662 SOME " 8TOCHEMICAL AND CYTOLOGICAL OBSER-
[ VATIONS ON THE EFFECT OF NONIONIZING
wﬁanmaz;<mu RADIATION. (E.) Dwivedi, R. S. (Dep.
Bot., Eoward Univ., Washingtom, D.C.}, S. Oguowuyd
and W, MeCleod, J. Call Biol, 63(2):90a, 1974.

The effects of 10 aW/cx? 2450 Mz comtinucus and
.pulsed radiation on rabbits were atudied. Results
ghowad a decrease in levels of lictate dehydrogena
| {LDG), glutamic oxalacetie transaminase (GOT), and
_uwrnwwnu phosphatase ever a 2 wk period of chrouolc
lradiation. Levels of o-1 glebulin and a-2 globull
lwere elevated although total pratein, albumin, and
ig=globulin remained constant. There were striking
changes in the LDH Lscenzymes of the serum and
testes. Severe damage to testicular cells was see
fncluding complete degeneration of tubules and ley
cella, The damaging effects were at least practie
ly reversible if the animals were allowed to recov
for several wk, There was little difference in ef
fects due to continuous ¥8 pulsed radiacion, Indi-
cating that damage was not only thermal. The Te-
;sults suggest that MW radiation is capable of pro-
Iducing serious alterations in the metabolism of
lvarious key proteins, especially after prolonged ¢
‘posure., (No references) :
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:0663 RECOMMENDATIONS FOR SPEC.7TVING EM WAVE
I IRRADIATION CONDITIONS In BIOEFFECTS RE-
‘SEARCH. -fE.} Johnson, C. C. (Dep. Bioeng., Univ.
:Utah, Sale Laks CLity). J. Miarowave Powér 10(3) : 249~
1250, 1975, - -

.

{Bioeffects research data, in terms of irradiation’
|conditions, must be presedted.in a form suitable for
‘comparison and evaluation. " It is recommended that
radintion conditions be reported in terms of the
average and the localized absorbed W/kg ia the sample
With this data it will be possible to extrapolate
;meaniogfully to man for direct use inm reassessing
safcty standards, The epecific sbamorption rate (W kg
fn the tissue, PL, is given by PL~{0/2p)E-E" where o
19 the tissue conduectivity st the irradiation fre=
quency, p ia the tissue density, and E is the electr:
ficld strength in the tissue. Conwventionally Wkg L
meesured in tissue by calorimetry, using thermograph
reechniques or making point measureménls of tempera-
.ture rises with nonperturbing temperature probes,

If che risa ia lipeag with time, Pp=4186cATSfAt vhera
,C 18 the tissue specific heat io cal/g €, &% is the
‘duration of Tadiation in seconds, and Pr=W/kg. It
.4a strongly recommended that irradiaticn conditions
be reported in terws of average and local W/kg,
This information may be inferred from the following .
data: (1) mwnn»nunwnﬁoz of the incident wave intens
ity in wW/em? if the radiation is planewave with
E/H=3770; (2) description of specimen shape, dimen-
ﬁm»onm. electric properties, and orientation with
irespect to E and H; and (3) description of specimen
irradiation mvvmmmncm. specimen placement, presence
of reflecting objects, ecc, W/kg i3 the only cocmon
ground by which biological effects research can be
compared, evaluated and utilized imtelligently ia th
establishoent of an irradiatien safecy standard. (N
references) ; . - . )
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0664 NORIRVASIVE MICROWAVE MEASURENENT OF RESPI
; ATION. (E.)- Lia, J. C. (Dep. Electr. Eng
iHayne State Univ., Detroit, Mich.). Prog. JEEE
'§3(20):1530, 1975, e

A technique using MW radiatfon to weasure respiratoz
bovements of man and animals waa developed., Radia-
tion (10 CAz) from an X-band standard gain horn fa
directad toward the chest of the subject and the re-
flection is dstected and compared to the transaltCed
wave to give respiratory informaticn. The method ia
.gimple, noninvasive, and Tequires n¢ contact with
the subject. Problems such as skin irritation, re=
strizeion of breathing, and loose electrode connec—
tions are elimipaced, and use of rartio measurements
make oscillator frequency unimportant, (2 reference



BIOLOGICAL EFFECTS OF EM RADIATION ( ANSI # 75-32850

_ . = & 0665  EFFECTS IN RODENTS OF A 1-MONTH EXPOSURE TC

e . . ! o MAGNETIC FIELDS {200-1200 GAUSS). (E.)
_ " 'Wahas, G. G. (Dep. Amesthesiol. Pathol,, Coll. Phys-

bCﬂID” : : . ' . C |feians Surg.p ColumbZa Univ., New York, ¥.Y.}, W.

' . LT ' Boccalon, F. Berryer, and B. Wagner. Avigt., Space,
.o . : . , Environ. Med. 48(9):1161-1163, 1975, 5

. 'An investigation was performed on the effects of cou-
TITEES tinuous expesure to 200-1200 € magnetic fields..
Microscople observations were made of the capillaries
¢f the mescappendix of rats exposed to a 500 G field,

. land a systematic histopathological atudy was performe
PUBLICATION: {ef the major organs of rats exposed to magnetic fleld
' _om 200-1200 G for coe mon, Cages containing 3 rate
each were placed in a median position betveen 1 mag-
DATE: nets so az to obtain a homogenecus magnetic field
* i arcund che cages. Three cantrol rata and 3 groups -
of 3 rats were exposed to 500 G for 6, 12, and 30
‘days, resp. Pollowing exposure, capillary circula=-
,tion was ohserved in vivo in the mesoappendix using
1160x magnification, These capillaries wers normal -
.and showed no Intravaescular thrombosie regardless of
WAVE AND/OR FREQUENCY: _axvomcﬂm duracion. Four groups of rats vera expoaed
. . tfox 28-32 days to 0, 200, 400, and 1200 G fields.
. iThey wera weighed befora and after exposure and 24 hx
ivrine specimens were collected following exposure,
. . Twenty-four he aftet exposure, blood gamples were
: : 'taken and all animals were sacrificed. Rats expoced
" 'te the magnecic field gained sigaificantly moTe wt
’ -than cantrols. This wt gain was apparently related
to field intensity. Final wt of brainm, thyous,
: L spleen, kidney, hgare, liver, and testes was also
- significantly higher in exposed rats, Adrenals,
. ovariea, and lings had tha same final wt in all
: groups. There wag no alteration In the vascular bed,
N ’ - ne intravascular chrewbosis, and no pathelogy of tha
-artery walls in any growp. Paeumcnitis was found in
ia1l groups, inelucing eontrola, and spleen congeation
was found fn both control and experimentsl animalss:
12/6 controls were congested, 2/4 exposed to 200 g,
( . 12/5 at 400 G, and 5/5 at 1200 G. Wa alteration in -
ladrenal glands, liver, gonads or (NS tissue was found
iThere were no significant changea in hematocric, WBE
jsount, hemoglobin, or coagulation time. Exposure to

|
. M* . _nrn highest field used in this study preduced ne

TYPE AND CLASS OF STUDY:

Y oy,

icasualty or apparent 11l effects. Further astudies
,are'needed of the effects of Jow intensity fields on
'growth and development. (19 references)
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il
_mc.»wm male mice were irradiated for 30 min at 1.7
. . : GHz with a power density of 50 wW/cm? to teést for
: jchemical changes in testicular DNA. A difference
< 'was seen between control and irradiated mice when
TITLE: measuring hyperchromicity and melting temperatures
) .of DNA, supporting the possibility that MW irradia-
'tion causes strand separation. Catefully controlle
i . 'experiments are needed to determine the degree of
PUBLICATION: _ genetic damage. (No references)

DATE: | |

. . : 0666 THERMAL PROFILES OF NATIVE AND MICROWAVE.
7 . : . ; IRRADIATED DKNA. (E.) Varma, M. ¥. (Bie-
IcC ; : ‘Environ. Eng. Sci., Howard Univ., Washingten, D. C.
’ _ ; . 'and E. A. Traboulay, Jr. Mutat. Res. 31(5):334, 1¢

AUTHOR @ . s . ¥ .

TYPE AND CLASS OF STUDY:

WAVE AND/OR FREQUENCY:

" @ ) . Y ¢
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e ) . _ . 0671 " EFFECT OF PULSED ELECTRICAL DISCHARGES -
: IN MICROQRGANLSMS IN WATER, (Rus.)
. . Pavlovich, 2. A.: (Kalinin Med. Inat., USSR}, G. P.
AUTHOR @ | : _ : " Oeipov, P. P. Toftlo, and M., I, Voronkina, Gig.
* L hﬁ:.—lﬂo ﬂmv MHD H—.ﬂ- HONM-

. mcmunuu»opu of Mnorwwsnrﬂn colt, ataphylococcua awr-
TITLE: ‘eug, and Bacillue anthracis in etérile tap water
‘vere exposed to high-voltage (50 k¥), pulsed (1-2/sec
‘electrical dischargea {capacitence 0.1-0.3 wF}.
i ,Bacterial suspensions were placed in aircight, stain-
PUBLICATION: 1less steel cylinders with two openings; the opera-~
' . iting eleckrode was frmersed in one and the other waa
' . ‘ecovered with & tuba for a pipecte B0 that samples
cauld be removed after exposura to 1-120 successiva

DATE: _ ) pulsed discharges. These high-voltage, pulsed elec-
o . trical discharges had an antibacterial effecc, When
TYPE AND CLASS OF STUDY: . a suspension containing 2 milliom E. coli in 1 ml

: . , tap witer was exposed to one such discharge, 20%8° -
| of the bacteria wera killed; 10 impulsea killed B4.6!
and 20 impulses killed all om the bacterfa. 3. an~
WAVE AND/OR FREQUENCY: : thracts vas even more sensitive: one pulsed dis-
charge killed 917 of the bacteria and 10 discharges
killed a1l of them.  Further experimentz demonstrates
: ; that bactetia suspended in distilled water were more
sensicive to these electrizal discharges than those
suspended in tap wacer, while bacreria suspended iIn
saline solution were highly resistant. Exposure of
g . . ’ * rtiver and tap water to high-voltage pulsed electrical
discharges (capacizance 0.1 VF)} revealed that tap
- _ : water was coopletely sterilized by 20 discharges,
. but it required 60 discharges te kill 92X of che
bacteris 1a river! water. This is attributed to the
. higher bacterial count in river water and to the
) high concentration of salts and organic fmpurities
= which greatly reduce the antibacterial action of
high voltage, pulsed electrical m»mn._..hnmna.
{6 referencesa)

~
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DC . " «amun ~ 'STUDY 'OF THE BIOLOGITAL EFFECTS OF PROLONGEL
: : ’ EXPOSURE OF RATS TO MICROWAVE m>u~bﬁmo=
' :>¢Hzm INTENSITIES OF 5 TO 50 mW/cm2, (Ser.)
AUTHOR: : : . :

.uanmnewo. Z. {Imat. Aeronaut. Mad,, Zemun, Yupgoslavia
) ot ' ' |Yojnosanit. Pregl. 32(1):51-53, 1975. .
. o _mxvmnusnunn were performed on 4B0 male Wistar racs
TITLE: . .nrmn were divided into two groups and Px.mOmmm to:
: _ﬁpv 10 doses of MW radiation (5=-50 szmna for Znv/f-
{day) ox (2) a single dose of 5-50 mdfcm? for 2 hr.
. The frequency of the MWa wag 2400 MHz and the wave~
.vCWFH CATION: ; _Hnuwn? 12 em. Body weight and teoperature vere
measured, and differentizl bload counts and ophthal-
’ ‘mologiecal examinations were performed befare and

‘ after exposure of rats in greup 1. These animals
DATE: ) vere then placed in & chamber under conditisns simu-
) . lating those found at an alcigude of 11,000 mw above
TYPE AND CLASS OF STUDY:

sea level until they died. Rats In group 2 were’
sacrificed after axposure, histolopisal examinations
. wvere performed on their tissues, and the conkenta
of catecholanines were determined im thedr brains
WAVE AND/OR FREQUENCY: and hearts., The threshold dese which produced sig-
nificant chapges in the blological parameters mea-
1gured was 10 oW/em%. Fxposure of rata to this dose
J 1for 10 days increased rectal and axillary temper—
tatures and produced leukopenia accompanied by rela-
‘tive neutrophilia and_lywphopenia. The extent of
these changes fncreased with incressing doees of
g . radiation. HNo changes occurred in the nucber of
erythracytes or platelets or in hemoglobin levels
. . lin mny of tha experimental animals. All rats, in-
. . ~¢luding those tepeatedly exposed to 5 oW/cm? or -+
X _ more of radiatien) ales had decreased resistancs
to acute hypoxia.  The absolute lethal dose for
. . reatrained rats was 30 mW/cm®, Animale exposed to
this dose developed motar excitation, clomie convule=
slons, and respiratory collapse and died within 2
hr. Immediately before death the reectal tempera-
ture increased to 44 C. Histological examinations
. performed on rats in group 2 demonsetrated that death
' , resulted from the thermal effect of MW radiationm
' ‘trhn# caused themmoregulatory mechanisms to fail,
iPeripheral blood changes appeared to result from the
) stressor effect of MW radiation at intensicies of
. 10 oW/cm? or higher. These changes were apparently
' _oncmmn by irritation of the hypothalamus, pituitary,
) , ._nnm adrenals. No cataracts or other pathological
. | _nrmﬁmnm were present in the eyes of any of the
_oxvmnwsmnnww mauampw. (No references) :
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AUTHOR : . . :
TITLE:

‘PUBLICATION:

DATE:

TYPE AND CLASS OF STUDY:

WAVE AND/DR FREQUENCY:

Tut™

mol B =L

057% EFFECT OF ATP AND GLUTAMIC ACID ON OX1DA-
_ TIVE PHOSPHORYLATION AHO NITROGER METABOLI
{IN THE BRAIN AND LIVER OF RATS EXPOSED TO A PULSED
‘ELECTROMAGNETIC FIELD. -(Vkr.) Hishchenko, L. I.
(Kharkov Res. Inst. Ind, Hyg. Occup. Health, USSR}
'‘and F. A. Kolodub. Ukn. Bickhim. Zh. §7(4):528-531,
11975. .. e
|

|ATP (1 mg/100 g/day) and glutamic acid (5 mg/100 .
ig/day) were injected s.c. into nonirradiated rats
iand rats which were simultanecusly exposed 15 times,
Mnon 4 hr at each sessiom, to a pulsed EMF (frequenc
\7 ¥Hz, field intensity 72 kA/m). Controls teceived
0.2 ml/day of physiological saline. Irradiation of
rats significantly decreased the P/0 coefficient by
reducing the rate at which inorganic phosphate was
esterified (by 33Z in the brain and by 22 in the
1iver). Injection of ATP in nonirradiated rats sig
nificantly decreased the rate of Oz uptake (by 13XZ
in the brain and by 9% in the liver) and significan
'Yncreased the rate at which inorganic phosphate was
esterified in the liver (by 18I). This resulted in
a significant increase in the P/O coefficient. How
ever, administration of ATP to irradiated rats had
no effect on Oz uptake and phosphorylation in eithe
the brain or liver. This may be due to changes pro
duced by irradiation in the structure of the mito=
chondrial membranea, Injection of glutamic acid
into irradiated rats increased the rate at vhich
inorganic phosphates were esterified ia the brain
and liver to values characteristic for controls.

No appreciable change occurred in oxidative proces
Irradiation significantly decreased the lactate to
tent of the liver: (by 32.2%), possibly by activati
oxidative processes. In irradiated rats given ATP
lactate contents were decreased not only in the i1
but alse in the brain (by 31Z). No increase occur
in the creatine phosphate content of the brain in
these rats. Irradiation significantly increased t
content of ammonia in the brain (by 54%) and gluta
ine in the liver (by 32%); both of these values no
malized after administration of ATP. Glutamic aci
 normalized the content of these metabolites in the
brain and, to a lesser extent, in the liver. It
is suggested that complete normalization of nitrog
metabolism in the liver might be prevented by its
incressed production of urea which has been shown
te oceur when animale are exposed to pulsed BFs.
(11 references)
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_omwm BEES EXPOSED TO HIGH VOLTAGES,  (Car.)
: Warnke, U, (Fachber. Bial. Univ, Saarbrucker
.Germany) and R. Paul, Umech. Wige, Tech. 25(13):
_hHMlem. 1975. : ._-n... L L N -
_?nouﬂhw behavior was induced in bee colonies {un
'Scyropora boxes by exposing them to electrical fields
'produced by high voltage generaters at 50 Hz.. This
,behaviar could be reproduced undee- eertain {unspes=
|ified} meteorological conditions.. The bees beczme
|very restless when placed {n an alternating field
fat a maximum intensity of 11 rqnnmwn. Thie can be
lateributed to che change in temjérature. The bees
‘alsoc becama very aggressive, nat enly toward out=
igiders, but even toward other bees in the colony
and their ovmn queen. Scme of the bees that were .
attacked were scung to death, At lover fleld fn-
teneicies (7 KV mmhav. culy some of the brood vere
fed; the worker$ fio longer stored honey and pollen,
and cells which hidd been f£illed with honey were
emptied, Tf colonies had been placed im the Styre=-
pore box only a few days befare they were exposed
to the electrical field, bees went out again after
a few days. However, if the beet had lived {n thesas
boxes for some time before exposure, they cemented
up all tears and holes, including the £light hole.
Within 5 days, the flight hole was cowmpletely elosed,
acute oxygen deficlency set in, and the entire colony
suffecated. The temperature in the hive wzs so high
that the wax melted. *(§ references)
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0677 AUTORAGIOGRAPHIC ANALYSIS OF PROTEIN SYNe
THESIS AND MEASUREMENTS OF NUCLEAR VOLUME
IN WISH CELL CULTURES IRRADIATED WITH 3 GHz ELECTRO=-
MAGNETIC RADIATION. . (E.) Simigielswi, S. (Inst.

_Aviat. Med., Wateaw, Poland) and M. Luczak. FPhys.
‘Med. Biol. 20(5):825-833, 1975,

The investipgation aimed to evaluate the relationship
between the amount of protein synthesis and nuclear
voluoe in cells irradiated with MWs, and to decer—
,oine the relatiom between time and inhibition aad
;s6timulacion under thesa conditions, WISH cell cul=
tutes were f{rradiated 24 hr afrer passage wicth 3 .
Gtz MWa for 10 win at intenaitles of § or 20 whW/cm?.
‘After 1, 4, 12 and 24 hr of expoayre the cells were
incubated wich 5 uCi/ml of uzamw<nn=o god autovadig~
‘graphe were made uaing atripping film.. The {ncor-
poration of the amino acid was measured for four
groups, 0-10, 10-20, 20-40, and above 40 grains per
cell. Faryometric annlysis of frradiaced cell cul-
tures was performed 1, 4, 8, 12, 24 and 48 hr after
exposure. Ia cultures frradiated at an intensicy

of 20 uW/cu?, inhibition of pratein synthesis with
lowering of nuelear volume and enlargement of nue-
laoli vas found one he afrer irradiation. Thia waa
followed by increase in glycine incorporation 12 and
24 hr after irradiation with enlargemenc of nucled,
In cultures irvadiated at an intensity of 5 olifcm?
stinulation of protein synthesis amd enlargement of
nucledl were geen 24 hr after drradfacien. These
results suggest that low intensity MWa stimulate
metabolism of cells growvn €n vitre, although ac - .
higher intensitips the phase of stimulatisn'is pre-
ceded by a short period of inhibition in the culture
visbility. {26 references) .
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0678 MICROWAVE EFFECT ON RABBIT SUPERIOR CER-
. VICAL GANGLION, (&.) Courtney, K. R.
(Dep. Rehabil. Med., Sch. Hed., Univ. Washington,
- Seatrtle), J. C. Lin, A. W. Guy, and C-K. Chou.
|IEEE Trans, Microwave Theory Tech. HIT-23 (10):809~
{813, 1975, - e w4
_hb investigation was made to discover where precisel
jknown doses of MW radiation would ba applied to the
: inervous tissues of higher complexity, i.e., nervous
itissue containing synoptic connections. The superio
lcervical ganglion of the rabbit was selected for
_nknwmuon and exposure to CW 2450 Mz fields within
*m temperature controlled waveguide environment.
Absorbed power densities between 2 and 1000 Wikg
'failed to influence significantly transmission laten-
cles of responses recorded from postganglionic fiber:
due to stimulation of either myelinated or unmyelina-
ted fibers in the preganglionic trunk. (12 referenc:

i
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0680 SOME AUTONOMIC REACTIONS "IN RABEITS EXPOS
i TO A URIFORM MAGNETIC FIELO. (Rue.)

| Klimovekays, L. D. (No aff1l.) and K. P. Smirnova.
ﬂhoga. Biol. Aviakoemichegkaya Med. 9§3):18-22, 1375

Jmumnncua of yabbita to a uniform magnetic field (451
'0e) for 3 hr significantly reduced the rate of wesp.
Iration for 3 hr after exposuse had ended. Acterial
| presoure decreased durimg exposure but normalized
?cunr»n 1 hr after exposure. Although thé pulse did
ﬂuan change significantly, . eignificant decreases wer
'observed in gome animale during exposure and for
ﬂnroun perlods thereafter. Before exposure to tha
'magnetic fleld, injections of epinephrine (4 ar 10
~=mnwn 1.v.) produced dose-dependent bradycardia end
fncreases in blood pressure, but the effects on ve—
spiration varied greatly. Cardiovascular response
to 10 ug/kg epinephrine was reduced when injections
were performed 1-3 hr after exposure. Exposure to
the magnetic field had no effect on cardiovascular
ichanges produced by acetylcholine (20 wg/kv 1.v.)
or by electrical stimulation of the reticular forma
tion in the midbrain (100/sec stimuli from a square
'wave genezator for JO sec). Exposure of rabbita to
the magnetic field befare or after they had beea
'eubjected to acceleratioms of 6 or 19 g did not
decreasa eardiovascular or vespiratory compensatier
in the animals. (6 references)
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0681~ HEATING PATTERNS PRODUCED IN HUMANS BY
433.92 MHz ROUND FIELD APPLICATQR ANO 915
MHiz CONTACT APPLICATOR, (E.) Lehmann, J. P. (Dep.

Rehabdil, Med,, Univ. Washington Sch. Hed,, Seactle),

B. J. DeLatsur and J. B. Sconebridge. Arch. Phys.
Mead. Rehabil, 56(10):442-448, 1975,

Theoratically, %33.92 MHz MWa should selectivaly hea!

‘wuscle more effectively: than 915 Mz MWs, which 13 a

‘frequency legal for diathermy use La the U.S5. To
leest this, 20-45 yr old humin volunteers were usad
ito deteraine the temperature distribution produced
by a 433.92 MHz round field applicator as compared
to & 915 HHz contact applicator. The subjects vers
divided into 2 groups: those with £ 1 em fat in the
anterior thigh of the right leg and those wirh 2 2
em fac. This portion of thé thigh was scrubbed and
temperature weaguring probes 'were inserted up to a
depth of 4=5 cm. All subjects were exposed to 433.93
Miz Mds at & pover output of 55 W for 20 min. The
difference between Incident and reflected power wasg
meaguved, At the end of 20 min exposure, the com=
bined effect of tontinued heating with MWs and cool-
ing by increased blood flow allowed the muscle tem-
peratures to rise to therapeucic temperaguzes (> 40
C}. Four of tha.five subjecta had their highese Ta=
corded temperature in the muscle, while one had the-
highest temperature at the skin surfaca or in sube
cutanecus tisaue, The effective depth of heacing
was on the average 2,4 cm from the Interface into che
muscle at 433,92 Mz and 2.5 cm at 915 MHz.” In sub=-
Jects with 2 2 cm fat the peak temperatures also oc-
curred in the superficial muscle and were coocled by
increased bleod flew, After 20 min the highest tem—
parature wvas found in the subcutareous fat which 1s
.only slightly cooled, Wwhen the cocled contact 915
‘¥z applicator was used, temperaturee at the skin
‘surface vere much lower, but the highest femperature
atlill eccurred in the subcutaneous fat layer. As ne
significant d{fferences were found in wsing 433.92
Miz ve 915 Mz radiatiom, there is no reason co
legalize the 433.92 MH: frequency for auhnronB% ise
in the U.S. AHM refarences}
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ADRENOCORTICOTROPHIC ACTIVITY OF THE PITI
- ; ITARY UNDER THE EFFECT OF A UHF FIELD.

. (Bus.) Murashov, B. F. (D. I. Ulyanov Med. Inst.,
'Kuibyshev, USSR), P. E. Krasnobaev, V. L. Goban, a
V. A. Romanushko., Gig. Tr. Prof. Zabol. (3);36-38
1975, 7

1a

#aﬁm ACTH activity of the blood was determined by

,Sayer's method in 82 men, aged 19 to 50 yr, who ha
‘worked with UHF generators for 6 months to 1l yr.

‘Controls consisted of 23 clinically normal subject
The ACTH activity was significantly higher in- work
exposed to UWF radiation (28.5 mg/100 @l) than ia
controls (value not given), suggesting that the lo

‘0682

" i{ntensity UHF fields used in industry increase pit

itary function. A single exposure of Wistar rats
to a UHF field (wave length 12.62 cm, pover flux
densities of 0.1, 1, or 10 mW/cu?) significantly
{ncreased ACTH activities, whereas a single expost
of rats to high intensity (100 miW/cm?) UHP radiati
for 30 min had no effect on the ACTH activity of
their blood. When rats were exposed to low inten:
(1 oH/cm?) UHF radiation for 30 min/day for a rel:
tively short period (10-20 days), the ACTH activi
increased, but the increase wak not statistically
significant. The ACTH activity tended to decreast
{n rats irradiated under the same conditioms for
30 days. Pituitary stimulation occurred in both
nonirradiated and irradiated rats (1 wiW/ca? for 3
min/day for 30 days) when 0.12 mg/kg of epinephri
was injected L.p. This indicates that exposure t
UHF radiation ia the range studied does not impai
the ability of ithe pituirary-adrenal system To
respond to epinephrine. The teversible functiona
changes observed in these experiments are probabl
caused by disorders in processes regulating secre
of ACTH. (10 references)
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0683~ EXPERTMENTAL STUDY OF “$OME PROBLEMS ABOUT
. THE BIOLOGICAL EFFECT OF WATER EXPOSED TO
‘A UNIFORM MAGHETIC FIELD. {Rus.) Scefanov, B.
{Med., Acad., Varns, Bulgaria) and S. Solakova. Cig
Sanit. . {8)r70-72, 1975,

The body weight, rectal temperature, and blood were
investigated in 3 groups of alblno rats fed (1) orc
nary drinking water, (2) water exposed to 2 uniform
,magnetic field (induction 0.1 tesla), or (3) water
!exposed to a uniform pagnetic field (induction 0.6
'tesla). Rats in groups 2 and 3 were givea 2.5 ml/<
lof 'magmetic' water p.o. through a stomach tube foi
45 days and received the rest of their water in pe
dighes., The wast. proncunced biolegical effects we
observed in Tats in group 2. After 45 days, signi
cant decreases had oaceurred in the absolute welight
gain; total serum protein; Nat, and x+",n=u rectul
temperature. The number of reticulocytes in the
blood increased significantly. There was a tenden
 for total blood cholesterol concentrations to de=
jcrease. None of these changes exceeded normal lis
! (Mo references) &
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0684 DESTRUCTION OF SALMOMELLAE QM POULTRY
(- MEAT WITH LYSOZYME, EDTA, X<RAY, MICROWAV
"AND CHLORINE, (E.) Teotia, J. S. {Dep. Anim. Sei.
1Colovads State Univ., Forcr Collins} and B, ¥, HMilile
#mﬁxﬂu. Soi. 54(5):1388-13%4, 1975..

. Experiments were conducted to study the destructicn

'of §. senftenberg 175V and 5, typhimurim on pouler
imeat with lysozyme, EDTA, x-Iays, lWs, end chlorine
"A frozen etock culture of the microorganisas was im
|l eubated unedll it reached tha stationary growth phas
iIt waa then diluted in 0.1% scerile wnunonn wateg t
‘& concentration of 5 x 10° to 8 x 107 viable cells/
‘Small white turkey hen carcasses and medium eize dx
aticks were placed in bags and covered with 500 ml
aliquots of the contaminating fluid, The bag was
shaken for 2 min and che fluid was poured off. The
carcass was held f{n the closed bag at rooa temperal
 for 60 min before experimental treatment, Each cal
‘case vag aseptically transferred into a glass pan
end covered with sterile Saran Wrap. They were ir-
iradiated in & MW oven for 1-10 min each, removed £
‘the pan, and examined for any change in physical aj
pearance, The test-erganism and other bacteria wei
destroyed in 120 sec on drumsticks and in 600 sec «
broiler carcasses with HW irradiacien. MW creatmer
produced partially cooked meat. Lf this cooking ha
no effect on shelf life, flavor, and acceptability
by customars, it eoculd be the quickes: and cheapes
peans of destroying salmovells on poulcry meat. (
roferences)
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D . I 0685 EXPERTENGE WITH MAGNETOTRERAPY FOR PAINFUL
s . : : ' HREUROMAS IN STUMPS OF THE EXTREMITIES.

: : . {Rus.) FKucherenko, A. E. {Vinnitsa Med. Inst,, USSR

AUTHOR: . v : o and V. I, Shevchuk. s.n&. Delo S:NTSP 1975,
’ i . ) . . Ewannonrnnuuw vas used to treat S Hoxld :.nu 11
. ’ veterans, aged '48~75 ye, vho had Lndergone amputa-

TITLEY ' tions for gunshot wounds and fractures 29=32 yr

: previously, Al) of the pactients had painful neuroma
in the stumps of the excremities and severs phancom
pain syndrowa. The stump of the upper or lawer ex-
PUBLICATION: : ;tremity was placed between the poles of an electro—
\ ‘magnet with an alternacing magnetic fiald of 200-400
' J Qe for 15 win/day over a 20 day period. Pain was

alleviated after the first session and edema after

DATE: . }-4 days, Edema and inflaomation disappesred com-
' pletely after 10-11 dayas, sleep normalized, and
TYPE AND CLASS OF STUDY: ) . 'neurotic reacticnsg disappeared. To Improve the re=

sulcs of therapy, magnetotherapy was continued evem
{ after the pain dimappeared. Pain was ¢ompletely al
levisted in 37 patients. In 3 cases, there was no
WAVE AND/OR FREQUENCY: . . pain at reat, and elight pain was felt only vhen the
: neuroms wad palpated. Twe patients had no pain at
‘reat, but a apastic sengstion persisted in the phan-
stom limb. Magnetotherapy proved superier to all of
% . ’ ‘the methods tested so far. Thege duclude electro-
: : eleap, ultragound, diodynamic currents, and elactro—
phoresis combined with analgesiea., The results of
. . . “ apectlal tests indicace that magnetcotherapy has an
- inhibitory effect on the CHS, a spasmolytic actiom
. :on peripheral blood vessels, and analgesic and
' . antisdemic nnn»J—a. {Ne referencea)
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10687 A SUMMARY OF THE ERMAC WORK SESSION ON NER
: © YOUS SYSTEM AND BEHAYIQRAL EFFECTS OF KON-
" IONTZING ELECTROMAGNETIC RADIATIONS. (2.} <Calloway
D. (BRH, FDA, PHS, Washington, D.C.), 5. M. Bawin,
.._.. Prazer, W. Stavinoha, A. Guy, R. Lovely, D. Hawki
_h. Schret, J. R. Thomas, D. R, Justesen, E. L. Hune,
A, Frey, n Seaman, and M. DeSantis. J. Microuave
_wocnu. 10(2):127-140, 1975, . . o
| On October 31 and Wovember 1, 1574, an Electromaguned
| Radiacion Mapagement Advisory Council (ERMAG) werk
sasgion took place in Washingtem, D.C., to review
regearch and progress pertaining to possible nervous
_ system and behavioral effects of NIR and to assess
the biologlcel effects of thess radiatious, The pat
nnn“_.unnnu described their current research efforts,
after which a summary and sat of recommendations wex
.dravn up, It was poted that a large amount of matez
'is emerging with commonality, especially with Tegard
| to bilochemieal, endocrine, and neurscendocrine effect
| There vemaing & need to build up a greater base of
information without precluding new ot innovativae ap-
' proaches, Liaison and communication between labora-
_tories and agencles should alsc be improved. 1Im the
nearzl/behavioral field, indications of nervous sys-
tem and behavioral effecta warramt further lnvestigd
tion, particularly in terms of speclfiec exposura-
conditions and health conditions, DifficulCies in
determining doses and distribution ¢f absorbed ener;
vemain and the importance of characterizing pover
denaity and absorbed energy in a uniform maoner wWas
exphasized. Heasurement guldelimes should be publi.
Discrepancian dnncnmn studies in which parformance
effectn were obaerved only during irradiatica and
thoea o which they were observed following exposur
wara potad and a hypothesis for a possible Bnnkuﬂ!
was suggested vhich could account for this.- " The il
ference between pulsed and CW radfarien effects "gho
be studied with assgciated neurcchemicel and mechan!
studies. The use of RF as a tool for understaading
brain function was noted, Areas Tequiring more emp!
sis included: chronic exposure; separation of E an
U fielda; CW va PW effects, uunmﬁ.uw efforte to lav
-tigate mechanisms; more work at the biophysical, mes
brane, and meurcchemical levels; and uniformity af
measurement to &liov extrapolation betveen animals
‘wan, The levels of funding for this research ate 1
adequate and multi-year funding was particularly
atressed. (No references) ’
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0689 EXPERIMENTAL MODELS 'FOR THE EYALUATION of
_ MICROMAVE BIOLOGICAL EFFECTS. (B.) Czerski,
F. (Dep. Hum. Geoet., Narl. Res. Tfast. Hother Child,
Waraaw, Poland).. Proo. IZEE 53(11) :1540-1544, 1973,

| ;
[Biological organisma are self regulating systehs equipp
with interdependent homaostatic mechanisms. Abserption
of radiant energy cGreates a disturbanca which aectivates
thess mechanisma. Biologicel effects resulcing froa
'axposure should be considered as a chain of events inmi-
tiated by the priwary interactiom of radfatfon with -
1iving matter and may be classified as early {{mmediate
dirent sffecte, early (inmediate) indirect (secondaty)
effects, or late (delayed) effects. This approach shov
serva in experimental design and interpretation of Tesu
obtained in MW experimentation, The term primary inter
action should refer to the mechanisms of radiation enel
gy absorption and direct {nterference with blophysical,
biochemical, &nd bioelectrical mechanisms or phenomena
in the liviag system. The present lmovledge of bilophy
eles of complex living systems is insufficient to pre-
dict the whole range of modes of the primary interactl
of MWs with such systems., Assessing che blological
significance of the phenomena produced is also diffieu
Empirical ebaervations should be ineluded in the know-
ledge forming the basis for further experimental ap~-
proaches aud used for verification of the valldity of
theoretical predictions. The most investigated primax
interaction of Mis with living systens Is the transfer
pation of absorbed emexgy inte increased kinetic energ
of the absorbing molecules. Itz physiclogical comse-
quences are insuffigiencly taken inte account in expel
mental design. The!internal discribution of fields
within the irradiated gbject is nopunifeorm and i3 a
,funccica of frequency, exposure conditiong, tissue
| geometry and dieleetric properties. An ipcrease im
| temparature changes metabolic rate and ‘magnitude of
‘blogd flow (early direct blologie effects) and zhese
‘changes influence weCabolism and transpert of wmetabel:
These local changes may influence the fuanstion of the
whole orgsnism (sscondary early biological effects).
It becomes obvious that research on H{ bilological ef-
fects 15 a highly interdisciplinary domain which Te-
quires a team consisting of a physiologist, cytologls
blochemist, blophysicisc, and electronics engineer.
iIn future research, Chermal balance characterisgics
ef animale exposed to MWs should be studied; physie—
logical and pharmacological methods should be used to
diseriminate between early immediate and secondary
_dnowomunwp effects; the possibilicies for developing
_&MOPomwan My desimetric indices should bte examined;
~and effects on growth and development should be urgen
‘ {nvestigated under cazefully controlled conditicns.
! raferencas) ’ 5
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TOF pOSSIBLE MICRONAVE=INDUCED LE

' CHANGES TN THE UNITED STATES AIR FORCE. ~ (a
'Shacklett, D. E. (U.S. Air Force Sch. Aerosp. Med.,

“muaoru Air Force Ba

se, Tex.), T. J. Tredici, and D. L

Epstein., Aviad., Space, Erviron. Med, 46(11):1403~

11406, 1975.

A Joint Service Ad Hoc Committee on Microwave Ocular

mmnmnnnu was formed
significant ocular
MWs, a difference b
could be statistica
.gence of effects wa

to research MH effects in terms of

‘lens changes using an epidemiologic approach, If

effects occurred from exposure Co
etween control and study groups

11y determined. The presence oF &
s recorded qualitatively using th:

DATE:
TYPE AND CLASS OF STUDY:

diagnostic signs: opacitiles, vacuoles, and posterio:

subcapsular iridesence.

Subjects (477) and age matel

controls (340) were examinéd at 8 different Air Forc

bases over a 3 yr period.

The subjects had known hi

WAVE AND/OR FREQUENCY:

—

‘tories of having worked around MW generating equipme
‘Controls had no known MW exposure.

Examination incl

‘a detailed work history, past medical history, and £
ily history., The-distant visual acuity was measured
‘for each eye individually and pupils were dilated.

‘a double-blind study the subjects were exanined for
‘3 lenticular criteria and given an external ocular e

|

‘4{nation and direct ophthalmoscopic fundus examisatio

The groups wers broken into-age decades and compared
No sigonificant differences were seen between the 2

gTOups:

607 of the controls and 56X of the study su

jects had leamticular opacities; 41X of each group ha
vacuolas; and 62% of the comtrols and 60X of the stu
subjects had posterior subcapsular iridescence. An
expected increased incidence of lens changes with ag
was seen. This study does not support the contentic
that MW exposure causes human cataracts at levels pe

mitted by U.S. safety standards.

(18 references)
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_ T 0691 ELECTROMAGNETIC FIELD EFFECTS IN NERYE TISSUE
. (E.} Sandletr, 5. S. (Northeastern Univ.,
Boston, Masa.), G. S. Saith, aud E. N, Albert. Aviat,

AUTHOR : . i e
L i : o : ; : |Space, Environ. Med. §6(11) 314241417, 1925, .
TITLE« , : ' 3 An attempt was made to correlate morphological alter-
: ; lations in nmerve tissue from the bullfrog with specific

' ‘local electric flelds in the tissue. A train of high

'{ntensity, short duration pulses was used to produce

a high electric £{eld intensity with negligible ther—

_ pal heating. The peak electric field was 1.3 x 10°

PUBLICATION:
i _ {V/m with a pulse repetition rate of 250 ¥z, The nerve
| itissue of freshly dissected sections of the spinal
DATE: 'cord and brainstem of bullfrogs was irradiated and
_ Hn#u large motor Deurons were used for histological
ot study, The tissue was £ixed, cut, and stained with
‘thiomin or hematoxylin. No significant histological
etween control and exposed tis:
findings may have resul
£ thermal heating. (7

mmwmmmnnunnm were seen b
'sua, suggesting that previous
ted From appreciable amounts o

ireferences) R

TYPE AND CLASS OF STUDY:

e
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8692 T KICROWAYES CHALLENGE TODAY'S HEAT PROCESSIN
(E.) Schiffmann, R. . (Bedrosian Aseos,,
Alpine, W.J.3. Food Png. &1(11}372-76, 1975.
‘Todustrial MW heating is becoming a mora important fo
proceaging tool dua to econdmic end/or product qualir
benefits, TFoods are processed faster, ¢heaper, and
with lese labar, Increased production, -increased yle
and reductions in proceasing time pay for tha initial
investment. MU tenpering of meat chortens tempering
tima, reduces drip loss, and improves sanitation, Tt
MW dovghnut proofer heats dough umiformly te 45.5 € 4
Juat 4 min from cutter to fryer., It provides speed s
better contrel of production and product quality. Tt
MW fryer yields a product which never before existed;
1a coreless doughnut which i3 lavger and less chewy.
MW deyer 1s used to preduce uniformly dried pasta at
|lower eapital costs and process times, with lower re
qﬁncwumﬂmnﬂm for space., Internsl heatliog by MWs drive.
t{ tha water to the surface very efficiently to avoid
bardening. Ta thav fish, nev thawing tunnels use re
“nnﬁwauunnn alr {~30 ¢) in the M system. The produc
lof kw-hc of MW power is more costly when thawing tha
mcrau tempering, but mot any higher thaa present meth
Soma potentfal commercisl uses of MW includa freeze
'drying andfor vacuum drying. Though still being re-
‘gearched, the process Ls presently used commercielly
inm Burope to make natural coler extracta and to dry
tea leavas. MW baking hopes to make use of domescic
goft wheat flour as a partlal replacement for import
hard wheat, Contimued use of MWs in the puffing, dx
ing, snd blanching,of fooda awaits further iovestiga
{Ho references} | : . .
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J DC . . . . . 0693 MEASURE QF !ENZYMATIC ACTIVITY COINCIDENT WI
. | _ + . . 2450 MHz MICROWAVE EXPOSURE. "(Z.) Vard, T
_ R. (Bxp. Biol. Lab.; Natl. Enyiron. Res, Cent., EPA,
AUTHDR ¢ . ) ' g i .Research Triangle muﬂ# N.C.), J. W. Alldis, and J. A.
. : . iElder. J. Microuave Power Hoﬁuu 315-320, 1975. .
: . L * _

‘A duel beam Cary 15 gpectrophotometer was fitted with

. "TITLEs . i a wavéguide tuner and applicator so that a sample sou
2 . ba ixradiaced at 2450 MHz while being spectrophotome-

' : trically compared te :an unirradiated reference selutic

o Tha CW besm wag perpendicular to the light path and i;

PUBLICATION: . radiated the sample through the top 9of the open cuvec

Enzywatic activities were determined at 25 C. Tempar:
tures in both reference and.sample-solutions -were mea:
ured continuously with microthernocouples, as enzymat:

DATE: ) activity is temperature sensitive, To maintaia 25 C
T durivg irradiation the sample was regulated at 13.8 C
TYPE AND CLASS 0OF STUDY: : without radiatioa. Total {rradiation fime wag about

uu min., Human and Torula yeast glucoss 6—phosphate
.&orwmnomusnuo were assayed for evzyma’ic activity by
following the change in absorbance at 340 nm, Adeny=
WAVE AND/OR FREQUENCY: ’ . late kinase from rat liver mitochondria and rabbit
' muscle wers determined at 340 nm by the methad of
Schnaitman and Greenawalt, MNADPH cytoclrome o reduc—
'taga was Assayed at 550 nm. NBo differences wers seen
dn gpacifiec activities of unirradiated aod MW irredi-
. eted preparaticns {p = 0.05). An absorbed dose rate
o af 42 * & U/kg was calculated from temperature d{ffer:
. . ._ﬂw. ences before and durfng irradiacion. These results
g . ara televsnt to the uss of a 2450 MHz MW blood warmer
. : y . to raisa tha temperature of rvefrigarated bauk blood
_— . - to body temperature prier to transfusion. Tha lack af
. _ a difference between control and sample HADPH cyto-
. - chroma e nnmcnnunu._ which {2 membrane bound to the -

) ; : endeplasnic reticulum, 1s important in regard to tha
hypothesls that MY interactions can oceur with e»o“_.omu
membranes, If membrane intersction does osccur, it is
vot detectable as & change in enzymatic hanndhnw. (4
. . Tefarences)
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OXYGEN COMSUMPTION AND RESPIRATORY QUOTIEN
i 1K FIVE ANIMAL POPULATIONS NATURALLY EX-
POSED TO SANGUINE ELECTROMAGNETIC FIELDS. (2.} -
’ , * .wonnonvmnm. B. (Dep. Biol. Sci., Univ. Illinois,

’ iChicago Circle). Res. Rap., Contract No., NO0039-

. 73-0030, 16p, 1975. . : ;

X . - 0694

1

i =

1
A study was vade to determine if ot how ELF EY field
‘have biologleal effects. Specimens taken in Septem-
'ber from the Sanguine cxperimencal anteanae in Wis-
‘consln were tested. At thia time mating and repro-
. ‘duction are eover and day length is diminished.
‘ The animals tested included the wood louse, nnnnru\\
' worm, redworm, slug, and redbacked salamander. .
Thesa animals undecgo 2 geasenal change 1in metaholi
rate related to reproduction and genetral activity
cycles so {t was of interest te determine whether
the fall populations tesponsed differently to San-
) guine EWFa because of their differeat physiclogle
1 aeates. Exposed and centrol anlmals, grouped for
wnlformity of size, ware tested simultanecusly.
Oxygen consumption was measuted in a ¢losed mano-
metric system, 'The electric and magnetic fields
vers measured at each collecting site, ¥o signlfi-
|eant déifferemce wag found in Oz consumption or reée=
‘piratory quotient between teat and contrTol groupa d
1£41] enimals. As all the speciea collected have
. 1imiced mobility it ie reasondble to agsume that
. they are the third or later generation of aninals
that have been exposed Lo Sanguine-generated fialds
for S5 yeats. After 5 yr of Sangulne operacion,
matabolic rate, behavior, habltat selection and
extersal features are not altered, (14 nn.nnnnnnou”

el WL
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10695 OVICIDAL LEYELS OF 2.45 GHz ELECTROMAG-
i NETIC ENERGY FOR THE SOUTHERN CORNM ROOT=
WORK, (2.) Fanslow, G. E. (Dep. Electr. Eng., Ea
kes. Inst., Iova State Univ., Ames), '7. J. Tollefs
_asm J. G, Ovens. V. Microwave Pouer 10(¢3) :321=3125
1975, t ;

| . )
mqo use EM energy as a nonpulluting means of coukrc
ling insects, it I3 necessary to deternine the
lenergy level required to .produce a specific effect
”on a given insect. This study describes the dete?
mination of the threshold emergy levels required «
'produce an ovicidal effect on the southern coTm ¥
‘worm. The epgs of southern cowvn reotworm were sul
jected to EH energy at 2.45 GHz in slotted wavegw
applicators. The effect of the EH energy was mwnA
‘mined by comparing the avetage nuwber of hatched
eggs/treatment vith the average nusber of hatched
eggafcontral. By comparing treatments with con-
crols, the effect of EM energy can be separated

. from normal egg mortality. IK measurements of te
i perature changes were made with a scanning systeg
ﬁﬁﬂn temperature changes found were very Large, 6%
i gesting that the ovicidal mechanlism is thermal,

| The most effective MW treatment occurd when a hif
,pouer i applied for a ghort time, When a low id
ipower 1is applied for a longer time, the sample hs
tize te cool, and it takes a larger amount of ‘pon
'to produce the ovicidal effect. {2 referencesn)
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0606 ~ 1A THEGRETICAL INVESTIGATION OF HICROMAVE
IRRAQIATION OF SEEDS [N SOIL. (E.) Ole

'R, G. (Dep. Blectr. Eag., Washfangton 5tate Univ.,

Pullman). J. Microwave Power 10(3):281-286, 1975,

Seeds in soil ara exposed to MY radiation iu an at

tempt to prevent germination, MY energy abeorbed
by the seed and soil 1s convarced into heat resull
{ng in lethal temperature rises, The larger the

temperature rise, the larger tha probabiliey of
lethal effects is. The seed can be heated to a 3

“aiftcanrly higher temperature than its gsoll envize

pent apd this can lead to a saving in the energy

 pecessary to preduce germination conctrol. The a-

mount of energy absorbed by seeds irradiaced from
above ig not only a function of Cthe dielectric
fleld {ntansity and che exposure time, but also
depends upon the veflectica of the radiation from
the gurface and the geometry of the geed, Haximu

_power absozption occurs from frequencies fu the

range of 1 GHz for seeds buried at 2.5 em, For
geeds cleser to tha surface, higher frequencies w
result 1in greater pover absorptien. Por ceeds
buried more deeply, a lower frequency 1s desirabl
The temperatura rise of the seed 13 a function of
the power dissipated In the seed, the duration of
frradiation, and the heat capacity and mass of th
aeed. The soil type is aa important facter in de
mining the effect of the expasure. For seeds bur
{n a mineral soil, the required energy denaity fe
germination ceotrel is in excess of 800 Jfem. TI
greater the nijsmw conductivity of the soll, Che
faster the decay in @oll temparature is. {17
refereaces) .
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nC T 0897 - CONDITIONS OF STRONGEST CLECTROMAGNETIC .
. s | POWER DEPOSITION IN MAN AND ANIMALS,

AUTHOR : .. ’ - E . _ “h 1 (E.)" Cavdhi, 0. P. (Dep.- ElectI. Eug., Univ, Utah,
N ' Salt Lake City). IEEE Trans. Hierouvava Theory Téch
. " ’ . , LN - _ MTT-23(12) :1021-1029, €75, L )
TITLE: . ) I3 - __.5:.. stroogest whole body asbsorption for biclogical
.- . : “_uomwon was found for EMFs polarized with the alecer
> ¢ fleld along the lomg dimensioos of the bodies. The
J : _!wuou length 15 approximately 0.4 times cthe wvave—
‘PUBLICATION: . ' length of radiation for bodies in free space. EM
. . power absorption was measured for bodiea of fixed
alze at varicus frequencies using a parallel-plate
wavegulde a3 a transmission medium of plamne waves.
DATE: Podies scaled down in all dimensions Tresult in peak
sbaocrption frequencies scaled up by the same factor
and vice versa, Experivents vith blological phante
: figurines show a high pouer deposition in the neck
| H region. Initial experiments with aneschesized and
i dead tats hava shoun a highat pouel deposicion la
: the neck region than im the core of the animals.
WAVE AND/OR FREQUENCY : _ The frequencies of maximum absorption Eor adulL
. numans is projected ta be on the order of 65-15
Miz for free space conditions and about half as
much in the presence of ground effects, (12 ref=
_ erences} : ;

TYPE qu_nrbmm DF STUDY:
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‘0698 MUTAGENESTS BY RADIOWAVES IN ANTIRRHIND
B MAJUS L. (2.} Harce, C, (Inst, Dev.

— b —

_wﬁuunop.. Univ. Coiogne, West Cermany), Mutat. R

P

_29(1) :71~75, 1975. .

:The pollen of Antirrhinum majus L. w»vvn 50 was

irradiated () = 1.5.m; field strength = 1.5 V/)
for 4, 12 and 43 3/4 hr to test the mutagenic ef=-
fect in the progenies. The irradiated pollen was
crossed onto styles of emasculated flowers of
plants in the greenhouse. The only difference
between experimental pollen and the controls was
the exposure to radiowaves. The frequency of pro-
genies with a high percentage of empty seeds shows
a correlation with the duration of the pollen

" treatment. ‘Abnormalities were only counted as

mutations when several seedlings.of .the.same pro=
geay showed the same character, The mutagenic ef-
fect was confirmed by the increase in embryonic
lethality after selfing the H) plants and the in-
crease in relative frequency of segregating pro~
genles with seedling anomalies, (9 references)
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: 0699 THE DISTRIBUTION OF HEATEING POTENTIAL

. ’ p . . . INSIDE LOSSY SPHERES. (E.) Xritikoe,
. ' “H. H. (Dep. Bioeng., Moore Sch. Plectr. Eng.,

: Univ, Penpsylvania, Philadelphia) and B, P. Schva

. IEEE Transg. Biomed. Eng. BME=22(6):457-463, 1975,

. One mechanism which contributes to the affects of
Rfs on biological cissues is the process by wvhie
the heating potential i3 discributed inside the
test objesta. A nonuniform diseributien {aplies

& ‘the possibility of nonuniform temperature rise or

.the creation of hot spocs, This study was design

i to eatablish the conditions under which the heati

potential peaks inside the test object and te det

mine the exact size and shape of these potential
hot spots, Biological tissues are lossy dielectr
providing Joules heat when subject to EMFs, For
this study, the dielectric properties of braim
tissue in a homogenous sphere was chosen. Tn no
iy case was the heating found to be uniformly distri-

i buted througholt the sphere. The type of nonuni-

formity was dependent on the vadius of the sphere

;and frequency of the radiatifon. Two reglons coul

be distinguished: one vhere heating takes place

'primarily at the front surface and a second where

imaxioum heacing takes place inside the aphere.

The pagnitude of the maximum heating potential wa

isubstantially different from values calculared by

traditisnal methods, with maximum discrepancy

{laxger by a factor of 10Q) taking place in the rej

whers hot spots occur. Hot spots occur enly for

small spheres and are therefore pertinent to head:
of small animals and infante, Oaly the heating p¢
tentlal was calculated; che resulting temperature
rise is reduced by heat diffusion and hear tonvec-
Clon due to blood flow. (7 references)

T
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. MICROWAYE DRYING OF MICROGRGANISMS: I.
3 ’ INFLUENCE QP THE MICROWAYE ENERGY AND OF THE
. v (SAMPLE THICKNESS ON .THE DRYING OF YEAST. (K.} Gomea,
JAUTHOR ¢ P . x b A. M. P. (Dep. Chem. Eng., Sch. Eng. Mauf, Sac Paulo,
_ ) -t Brazil), G. F. Leonhardc, ®. Torloni, and W, Boxzani,
- 4 . g J. Miorouwave Power 10(3):263-270, 1973,

BIOLOGICAL EFFECTS OF EM RADIATION
C _ 3 ¥ '0702

-

TITLE: _ v The study vas made to ascertain whether MW heating
' . could ba used to dry yeasc cells., A Microvac-2000,
2450 Mz MW oven, with an input power varying from 1,2
. to 4.2 ¥W, was uaed in the experiments, Commercial
PUBLICATION: ; _ pressed yeast in 500 g tablets was used in the drying
i . testes. The moisture coantent of the pressed yeast was
- : ‘determined by drying 1.5 g of the sanple in a cenven-
tional oven at 100-105 € for S hr. Drying time needed

.DATE: W to athieve a final moisture content of 0.03 g of wWater
e of dry yeaat and drylng rate during coostant rate perd

- . ,ara proyided, .There was a good linear correlation be-

TYPE AND O_I.Pmm OF STUDY: ¢l ] tween the pover Input and ‘the drying rate calculated -

during the constant tate peried. Sample thickneas on
the drying rate indicated that for a sample larger ths
WAV AND/OR FREQUENCY: - 2.0 cm thera 1is no significant variacion of the conste
) £ / REQ . . drying vate, The results indicate a real possibility
using MJ energy far deying aingle cell protein. (3 re
erences} .
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' ’ {0703 - EYIDENCE POR COOPERATIYE MECHANISMS [N THE
. SUSCEPTIBILITY OF CEREBRAL TISSUE TO ENYLRON

i |MENTAL AND INTRINSIC ELECTRIC FIELDS. (E.} Adey, W.
R. (Ho affil.}., FPunotional Linkage in Biomolecular -
Systems, ed, ¥, 0, Sehmitt, D. M. Schneider, and D, X,
Crothers (Wew YTorks Raven Press, 1975}, pp. 325-342,

_#Hﬁnonawnunn processing in brain tissue no longer is
,considered to imvelve only the merva cells. There ars
m-nnouw physiolegical interactions betveen mervous and
!purrounding peureglial cells. Surface regloms may hay
iother quite special functiong iu the detection and tra
, duction of veak chemical and electrical eventa at the

' meabrana surface. The characteristic phencmenon of
‘ovarlapping dendritic fields in the palisades of cell:
lthat characterize all vertebrate cerebral ganglia may

'ba assoclated with the concurrent development of a

,;chythmie electric wave process. This dendritic organ-

{ization appears to constitute a spacific arrangement
¢wn cerebral tissue, The possibility that brain tissue
jmay be sensitive to field potentials in the environme:

‘of tha neuron, including the intrinsic fields of the
'EFG, 11 discussed, Experiments involviag wonkeys ace
‘deseribed which favolve the effects of low level, low
‘fraquency eleetric fields on EEG and behavior. There
wag ¢ daecided trend to shorter iaterrzspoose times in

' tha ‘presence of the fields. To add te the evidence
that membrane sucface might transduce wveak extzacellu

: lar fields as a step in the exedrcation process, the
effacts of VHF electromagnetic fields, amplitude modu

_u._wn.om at EEG frequencies, was studled. Vnequivocal
interactlons_hsve been demonscrated between the brain
% : tissue of mammals '‘and birde and a varlety of electrie
. and EM fields, Behavicral effecta from thess studies
igeeur with very low tissue alectric gradients, Calet
'ion appears t¢ hava an essentisl role in these inter-
actions, and evidence points to a functicnal rela fox

intrinsic electrie gradients, {65 refarencas)
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aro4 NONIONTZING RADIATION, "(E.) Sliney, D. H,
Qfo affil.) end D, L, Conoyer. Jndugtrial Enpironmern
tal Health; Tha Worker and tha Community, ed. L, ¥..
Cralley and P. . Atkine (Wew York: Academic Press,
FwMU“- PP- HUN-{PMQO B '

A review of cthe standarc: concerming physiolopic effe
of NIR, with an emphasia om nrev expesure criteria, ia
given., Mention is mede of natiomal consensus standar
and federal rules which are neay publication {or seve
types of NIR, ineluding lasera and MY exposure., The

ANSI C95.1 standard was modified to include the speci
 fication of the TLVe in the equivalent free space ele
wnuwn fiald etrength (200 V/m) and che magoetiec field
:strength (0.5 A/m) for CW fields and in electric fiel
‘strength squared (40,000 v3/m?) for modulated fields.
‘This revision was primarily the result of a growing

realization that separate electric and maguetic field
i atrength megsurenents were mandatory for meaningful a
;accurate characterization of RF fieclda below approxi-
‘mately 300 MHz, (63 references) '
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ANSI # 75=-2 /9

0705 T~ PREQUENCY AND ORTENTATION EFFECTS ON WHOLE
ANIMAL ABSORPTION OF ELECTROMAGNETIC WAVES.

" (E.) Gandhi, 0, P. (Dep. Electr. Eng., Vioiv. Vtah,
.Salt Laka City). IEZEE Trans., Biomed. Eng. BME-22(6):
'536-542, 1975, - . L : = _
Studies weras carrfed out to determina whethar the tota
power absorted in ‘a whqle animal body varies with fre-
.quency, what the frequency regions of mast absorption
for varlous polarfzationa are, what percentage of imnci
dent power is absorbed at such frequebcies, aud whathe
extrapelations to humana are.possible. Uslog & pavall
plate wvaveguide victh a 6.35 x 15.% em? cross sectionm,
abaorpclon of 96, 158, 261, and 390 g anesthealzed Wis
tar rats vas measured. The animals were placed on s
stytofoam aheet Co separate them from Che wavegulde
plates as observed characteristics were independent of
placement ns long as the bodfies were 2-3 mm from the
plataes. It was found that therm 13 a definite frequen
Fegion of peak absorption and tha frequency for maximu
ahgorption reduces as PRTERTT weight ¥ of the anima
For frequenciey below resonance, the power absorbed
varies as F*"75, At the absorption peak, the power
absorbed varies aa ¥2'3, which is essentially an absor
tion ¢ress section proportional to the shadov cross
section of the animal, Above resonance, sbsorption
teduces wopotonically wich iIncreasing frequency, The
effect of the tail on wvhole body. abserption was minima
The RF pover deposition varied significantly vith orie
tation and frequeacy, with the strongest absorption fo
vavee polarized along the long dimension of the body a
frequencies such that the major length is approximatel
3J4 vavelengeh of radiation fu the presence of ground
cauped image, The highest whole body absorption for
humaas 15 predicted to be 40-50 MHz by extrapolacion.
(6 references) O~ -
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i ¢ . | | .o 9706 ~ T LNDUSTRIAL ARD SCTENTIFIC APPLICATIONS OF
: ) . o wu mco_u_u_.mm RADAR. ~ (9.,] Whatton, C. P. (Br.
AUTHOR ¢+ . ‘ i1 Roard, Londom, nbm”_.punu. k_«ou.orﬂ.ca 7, “_.m_C.“_.u.

L9~42, ..un.
) . . . : g “The vluowvnp advattagesa of Doppler radar over other
TITLE: - : : ' methods of speed measurement are the lack of any need
5 . .~ . . . -of phyeical contact with the system ond tha abflity o

¥Wa to ba directed into areas which are normally in-

'‘acceasibla, The MW hardware is usuvally very aimplae,
, . ranging from single cavity devices to arrangements ia
PUBLICATION: wvhich the sscillator power L3 transferred to the mize
: by a coupler and a circulator is used to allow singla
antenna working, A phystologlical application of Popp

DATE: radar is its use to monitor the respiration rate of
) hunang and animala. The radar ia directed at che sub
: Ject's chest and respiration rate is inferred from th
TYPE AND CLASS OF STUDY: .perdodic changes in Doppler shift frequency which oce
. . mpu the chest wall moves., It i3 a great advantage tha
tha radar needs no contact with tha patient. The dev
causes no_discomfore and, ak 2.5 oW, presents ma big=-

WAVE AND/OR FREQUENCY: logical hazard., The seme principle is uied to form «
respiration woniter im a polygraph system. (21 refer
ences)
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o708 mnoromnnbr Hrmrcmznm om mrmnqun wamram.
(E.) Bankoske, J, W. (Westinghouse Electr.

Corp., East Pittsburgh, Fa.} pan G. Mckee, Aeg. Rep.

z:a EPRI 129, Nov. 1975. .

:Ha project was uuﬁnunnnm to study effects nn slectric
..1lda on planks, animals, and soils in the vieinity of
mh.znwnumo transmissioa lines. [L was necessary to
soieraine the nmature of electric £ields im the viciniey |

On gctual transmission lines, ineluding the caleculatiean
of the magnitude of fields at ground level, several meter
above ground, and the lateral profile of the gradients
in a direction perpendicular to transmission lines. The
maximum gradients that were calculated were used to sec
reasonable limits on the fields, The electric field in-
tenaity can be minimized by using a triangular configu=-
ration for line voltage. The number, size, and spacing
of the phass sub—~onductora have a miner effect on tha
gradient, with the gradient increasing as the apparent
size of the phase conductor is increased. The ateps
taken to vaduce corona and RIV tend to increase the
voltage gradients at ground level, Tha maximum elec~
tric field intensity {ncreases az plant height increases
beneath a prototype 1100 kV transmission line. This
increases i3 caused by raising the effective ground
plana for the transmission line, Tha project will in-
volve teats made on the germination rate of seeds and
morphological changea at the eellular levdl., Plants
will Bba grown cthrough several life cycles under dif-
fervent electrical fields to assess effects on pollen
tuba growth, pallen viability, weiosis, and mitosie.

{20 refecences) .‘

.
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AT,

ANSI # 75-237

062% - THE EFFECTS OF MICROWAYE IRRADIATION 0}
i INSECTS, NEMATODES, FUMGI, AND BACTERI!
fJap.)} Yamane, A. (Natl
{Far, Exp. Stn., Minisc. Agric. For., Tokyo, Japar
| Kobayashi, O. Mamfys, H. Tamiya, X, Sasaki, ar
'5. Yoshida.  Froe., 86th dww. Meet, Jap. Densorc
\logical Soe., p. 317-318, Aug. 1975,

(The lethal effecta of HW irradiacion oo Insects,
nenatodes, fungl, and bacteria in withered pine ¢
iwere acudied using 2450 }Hz MWs with output power
|at 0.6 and 5.9 kM, When the speckeled~longicorns
_Hnncn. prepupa, and pupa wara placed in a plastic
| capsule and irradiated with 0.6 kW MWe, 25% of th
ilarva longlcorns died after 30 sec irradiation, a
90X of the larva longicorns died after 60 sec ixr
atlon. The larva longicorna were more sensltive
tha microwava lethal eEfect than the pupa longleo
The temperatures acttained at the core and under-b
of pine trees after the microwave irradiacion wer
different, and the core temperature was higher th
the under-bark temperature, This reflected the
rabserved lechal effect, and longer frradifation ti
was required for killing the insects, nepatodes,
fungl, and bacteria which lived in the under-baxk
than in the core of the pine treea, The effectiv
"frradiation cime was 45 see¢ for larve inseccs, 2
for nematodes, and more than $ min for fungl and
bacteris, (1l referance) -
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Pacific Northwest Laboratories

Battelle Boulevard
Richland, Washington 99352
March 3, 1977 Telephone (509) 946-2294

Telex 32-p345

Dr. Zory Glaser

National Institute for Occupational
Safety and Health

Priorities and Research Analysis
Branch, DCDSD

Room 3-50, Park Building

5600 Fishers Lane

Rockville, MD 20857

SUBJECT: Low Level Effects Working Group ANSI C95.4 Committee
Dear Zory:

In the Tast mailing you should have received the bibliography for FY 1974,
Enclosed are the bibliographies for 1964 and 1965. The package for 1975
will be sent to you within the next two weeks.

To clarify previous instructions, our job is to review the bibliographies
and select the papers which we feel are pertinent to and of sufficient
quatity to be included for assessing Tow level effects. After you complete
the review, send me a list of your selections. I will compile the Tists
from our working group and forward them to Bill Guy. The target date Bill
has set is May 15, 1977.

Best regards,

\'Q;:\‘ (<

Richard D. Phillips, Ph.D.
BIOLOGY DEPARTMENT

RDP /me
Enclosures

cc: A. W. Guy



UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

School of Medicine
Departient of Rehalilitation Medicine, 1130

8 February 1977

TO: Members of Working Group on Low Level Effects
FROM: Arthur W. Guy, Chairman C 95.4

Don McRee has resigned as chairman of the working group and Dick
Phillips has agreed to assume the responsibility. In order to get
the group started in its work, | am sending you the attached biblio-
graphy of experimental and empirical literature on nonionizing EMR
bio-effects and related topics. Included are packets of literature
for 1964, 1965, 1974 and 1975 provided by Ed Hunt, Chairman of the
Surveillance and Reliability Assessment of Literature Working Group
WG-4. Ed has also provided the attached explanation of the function
of his group in developing the bibliography and his group's relation
with other Working Groups in order to aid them in the tedious review
of the literature. At this time, you should review the enclosed
bibliography and select out the papers which you feel are pertinent
to the tasks facing the Low Level Working Group. Since ali the
members of the group must review this literature, I would suggest
that you make a copy of the originals to keep for yaurself and then
send the packets on to the next member on the distribution list. If
you cannot do this, could you then review the bibliography over the
next several weeks, make your selections, and send the compilations
to the next person on the list.

When you are through with the compilations, please send them on to
the next person on the list along with the cover letter and distribu-
tion list. | will need your inputs by May 15, 1977, so that | can
integrate the results from all the members prior to the meeting of
the Working Group Chairmen scheduled during the 1977 International
Symposium on Microwave Theory and Techniques in San Diego June 21 =

23, 1377.

Sincerely yours,

- : 4/ & . >y )
{ Ll 1_‘}/-’3’_{,,(4_/ -./jf- AL ‘- s
Arthur W. Guy, Ph.D,

Chairman, ANSI ¢ 95

Subcommittee 1V

AWG:vsb

enclosure . .
CC814 University Hospital / Telephone: (206) $43-3600 ?ﬂy
7



