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PREFACE

Biological Effects of Nonionizing Electromagnetic Radiation
is a publication researched and prepared by the Franklin
Institute Research Laboratories , Science Information
Services Department , under a contract with the U.S. Navy
and administered by the Office of Telecommunicat ions Policy .

T h i s  d i gest serves as a vehicle through which current
documentation of research hi ghli gh ts on the b i o l o g ica l
effects and health imp lications of nonionizing electro-
magnet ic radiation (microwave and radiofrequency radiation)
are compiled , condensed , and disseminated on a regular
basis. Biological Effects of’ Nonionizing Electromagnetic
Radiat ” on is  intended to be a hig hl y useful current awareness
tool for scientists engaged in research or related activities.
The great number and diversity of relevant publications
make imperative the availab ility of this service to persons
whose work requires that they keep ab reast of current
development s in the field.

Biolog ica l Ef fec t s  ~f Nonz~oniz~ n ;  f ‘tmP1a ~p ze ti j  Radiation
is publis hed quarterl y. The issues of Volume II , and future
vol umes , wil l  include materials received during the preced i ng
three months. Each issue wi l l  include news i tems and
announcements , a listing of meeting s and conferences ,
abstracts of current literatur e , and a directory of current
research. Materials for wh i ch full text is not available
wi l l  be included as summary abstracts.
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‘ 1
ABBREVIA TIONS AND ACRONYMS

r
A , amp - ampere(s) ,‘, - rtano--
A - angstrom(s) NBS - National Bureau of Standards
BRH - Bureau of Radiolog i cal Health NIH - National Institutes of Health
C - centigrade NSF - National Science Foundation
cm - centimeter(s) NIOSH - National Institute for
cps - cycles per second Occupational Safety and Health
dB - decibel (s) NTIS - National Technical Information
EPA - Environmental Protection Agency Serv i ce
FDA — Food and Drug Administration Oe - oersted(s)
g - gram(s) OSHA - Occupational Safety and Health
G - Gauss Administration
GHz - gigahertz OTP - Office of Telecommunications
HEW - Heal th , Educat io n , and Welfare Policy
h r - hour PHS - Publ i c Heal th Serv i ce
Hz - he rt z rad - rad i a ti on absorbed dose
IEEE - Institute of Electronic and R — roentgen(s)

Electrical Eng i neers rrm — revolutions per minute
IMP I - International Microwave Power sec - second(s)

I nstitute USAFSAM - U.S. Air Force Schoo l of
IU - international unit(s) Ae rospace Medicine
J - joule(s) USDA - U.S. Department of Agriculture
k - kilo-- UV - ultraviolet

- liter(s) V — volt(s)
m - meter(s) VA - Veterans Administration
m — m i l l i - —  W — watt(s)
M - mega-- Wb - Weber(s)
tnho - unit of measurement of WHO - World Health Organization

conductivity wk - week(s)
m m  - minute(s) wt - weight
mo - month(s) yr - yea r ( s )

u - micro-- 
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I
NEWS ITEMS

MICROWAVE BR EAST CANCER DETE L ION PROGRAM MOSCOW EMBAS SY EMPLOYEES SHOW NO ILLEFFECTS

hel ’ n t t r i  al  I - i  ~o r  tant earl y discovery of a A l th i uq i Ii, Ru s.i Ir is  ar, , t  i I be tnii ng micr owave
disease that has i,’,iched epid emic levels in the rad ia t ion at t ie ’  U, ~ f r i i t i , , j  ri Mr cow . lest ’, r i
U .S. 13 ,000 i .a’,t ’S a ,‘ ej r)  , rad i o lo g ists at Boston ’s A j e r  i ca n s who ~~~~~~ to mu, l i r e  h ive ‘,h m ’ r r r  no

i, I ‘c  r - i i ’ p i  ta I are using iii crowaves to spot hal ‘via I f ’ i  .r I, c i  fec  ts , accor ding to t i re  St it ,’  Dc-
to I t  cancr. rs . ‘iI ’hough microwaves can damage par tir erit, 4/  “vi ’,’ ’ , ei, ’r i , i r r  Polla ’ , a phy s ician and

‘.i~ i t h ‘h energi es , F a u l k n e r mi crowave s are  v,~~ ry’ v n~ ‘i,,’ ut tent s t,it, ’’ t i ,, .i t h  rd of one
‘ii ‘r ct l y saf e s l v ’  the rad I at on is cmi t ted not group of S t  i t , ’  t i r p i r  r “ij’ t~ e’r ~

, I’ ‘ j r / 5  ‘~~i’~’v~’iI a sl i g h t ,
tr y the de , v  h r  • as in convent jina I mameroqraphy, appal , r ’ t  I y ia fl . li ’S’ , , ‘ r ,~~, i, in th e ir b ? n j r t  compo—

~~~ Iiy the ‘‘ 1 1 i t , r ’ l f .  Because of its rapid s i t  or . It. t ’ ’ ’ . t  irt v.iny hr’!nr, a S,’,i.,t, Commerce sub—
qr~~~th rat e and ric r,’,,’,ed blood suppl y, a t umo r i s  correni ttee , P i lla c! s., d TIi, r have been no med i cal
b i t  t , r  tha”  ( u r n s  I t i ssue • and it therefore g i ves I II c i  ‘ i i  s nbc ‘‘ v’ d ri nd i vi ‘iua Is ‘v/vise I y i ’ iç , i l l l.

ii , rad ian t  e n e r t y .  TIr, ’ Fau lkn er breast cancer Cyte counts c ‘c been elevat e I H,’ added , ‘‘T i c’
detect ion p ro q r a . . crnpl oy~ a ‘,e n’r itive antenna that condition di .I I I;c’ ,jr S after departur e from M, , ’ , r r v , . ’
p 1 up I 1 mc ,~~ ‘ N v,. ve ~ri r heat) cliii 55 ionS I P r ’  Rus s i i i ’, ha v, i.e ’ n aiming m ~ ‘ ‘‘‘ iv’ ra,l I at ion at

a t umor 
~~ to  10 cm P, low the ~ur l ace , The Sj’  i’rr iba s-,y sin ce the ,sir I I’~ 5P ’ , hut in 1975 the

antenna is  p l a c e d  ,ir ,ai nst r’ i ne different sites on si ’jn, , l .va’., i n t e r r s i f i , d , and t i e r , .’ c/ ri’ fears that
Ii, ’ P react and h’ Id at each for about 10 sec, If the red I a: i or’ ‘ii yht I eich I u rn t ul I ’s,’ Is , Al though

one sp is s . .t n. if i can tl y hotter than a comparable the beaming has de cl i ned , the radi ri ’ io n leve l ‘i t the
area on I’ ,.the r breast , the ‘~ul/er vi s in g rad lolo- embassy rileasui r’ s above ti r e stand ard the Russians
g ist can make oth ,’r checks for a tumo r , i ncluding have set for Ihi ’r ’l ’,,’lves as ic ing sal, .
x-ray s . About 7/i accurate , th e gadget is less ‘, n , ’ r. ’ ,‘ r~U, , June 28. 1 977
~rc c i s e than mairsnograph y (9O~ ). But since there is
no rad ia tion risk , the microwave detector cauld at
the very least b.. used for pr es cr eev i ng — — espec ially
those under 35 who ,i ’ , ’ o r d i n a r i l y not encouraged to
have rane’.og re ’s unless they have a fami ly history MICROWAVES HOT ISSUE IN DC
of breast cancer ur symptom s of the disease.

109(25): 80; 1977,

The s u b j e c t  “ b i o l o g ic e ’ 1 ’ ~~ t s n f  m i c r .mave  rad ia -
tion is becoming air increasing ly important issue in the
nation s capital thi s year . Inter es t i s already

BRITISH INVESTIGATING MICROWAVES ’ NON THERMAL EFFECTS acce lera tin e in ,r vera I f i r  urns , inc l uding the En-
vironmental Protect ion Agency (EPA). For example .
in a recent pr ese ”t .it ion before the government s
El e ctrom aunetic Radiati on Management Advisory Coun-The Br i t i s h  N a t ional Radiolog ic al Protection Board 
ci i (ERMAC), EPA scientists unve i led preliminary(N RPB) is in vest i it ny the v a l i d i t y  of Soviet 
eviden ce that supposedl y “saf ~~’ levels of microwaveth eories that non-therma l doses of microwaves can

• cause neuras then ic , c a r d i o v a s c u l a r , and t e s t i cu la r  eeI.’ ’ iire lower bod y ’s a b i l i ty tr’ r esi st dis,’as” and
could cause certain typ e ’ d birt h  defects , Butdama ge , and e n d o c r i n e  and b lood d i ‘ i r de r ’ ,. D e t a i l s  
t ir, ’ , c u i m  such levels are found onl y in occupation-of the project are giv e r ’ in the NRP B’ s la tes t re-
il sett I n’ts. Mi ,inmii i le , Rep. Henry Waxrnan hasport, which out h r,,” rr”,,il t s jf experiments on mice 
wr i t t e n  Federal Coeat un ic ,,t ions Coim rission chairma nin addition to research or, occupationa l radiation
R i c ha r d  Wi  l ey  demanding soirietl’ i nit be done about thehazards .

‘ ‘ ‘ t 2 ’) 1 ,’~~ “. r  ‘~~ 29(5)’ 200 ; 1977. 
lack of regulation in the area. ‘ I t  appears that
tire responsi fi lit y  of extens ive b lolo qical damage

— from mi cr r,ud v e radia tion n~~i ,r ,ure is increasing in

some proportion to the pr r ’ I ferat io n i i  microwave
technolo gy, ’’ wro te Waxman, ‘Th i s raises t he  most
serious questions regarding the health and safety ofDIGEST AVAILABL E THROUGH NTIS
the American peop le and t h ’  technolog i c a l  b a s i s  of
the te lecon iniun i cati r ’nr, industry .” W i l e y  had no t
res ponded to t he , ‘,aiIL’ at p r e s s t i m e , whi le House

Prey i n l j 5  I ‘‘u’ f ‘F is di ‘~‘ t car, be’ obtained Conmuni cat ion’, Srjircoi ’t ’. i t tee Chai rman Lionel Van
fr..r’ t he, National T r c i n l ca f Information Service Deer l in favors deferring jur i s d i c t i o n  i i i  the area to
(NTIS), Spring f i eld , V i r g I n i a  22 15 1 , a t a nomina l the Subco m mittee on Health and Environment, c h a i r e d
C O S t .  The .sCCescii,r n u d e r ’ , f i r  t hese i s s u es a re  b y Rep . Pau l R c i q i’i s , Waxman is a member of both
rr . ,t ’ d I i i I o ~~. pane ls ,  EPA researchers at the Experimental Biology

Di vis ion 1,1 H e a l t h  E f f e c t s  Research Lab in Research
AD-A03Li926 AD’A03~+430 Triangle Park , NC , clai m that equivalent exposures
A D-AO 3~4423 AD~A034I66 to microwave radiation (at frequencies used by UHF
A0 A034893 Al) A034895 television and microwave Ovens) Of pregnant mice
AD-A034~t26 AD-A039956 and rats lowers a body ’ s ab i l i t y  to fight disease.
AD .A03I~ I23 A0-A04068l Add i t i o n a l l y, such exposures mi ght prompt low m ci-
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Biological Effe ’,, ms of No,i,o,i,,i,iq I Ic’i ’t ronivq.i~’r, i
NEWS ITEMS Rathat,, ’,,, 11( 7) , Septei,,her 1977

dence of a b i r t h d e f e c t c a l l e d  ence ph a l o c e l e , failure ITEMS FROM THE COMMERCE BUSINESS DAILY
of the brain case to  close over the brain. But EPA
res earcher Dr. Ezna Berman says he ’ s not positive
about tb b i r t h  defect. Researchers have not yet
deter riri n ed a ‘sa f e ’ ’ leve l for mic rowave exposure, I I  R E S E A R C H  PROGRAM D E F I N I T I O N  FOR THIS
althou gh the standard of 10 mW/cm 2 has bee n t agged STUDY OF BIOLOGICAL AND ECOLOGICAL EFFECTS
by the A m erican National Standards Institute. In OF ENERGY TRANSMISSION BY MICROWAVES, EFFECTS

OF CHRONIC LOW LEVEL 2450 MHz ILLUMINATION ON
an y cas e , EPA i n d i c a t e s  tha t  the typical city comes PLANT GROWTH AND DEVELOPMENT
nowhere near the leve l .

‘.“ ‘m”n.tt: ’ v’mn 16(4): 23; 1977.

The Na tional Aeronautics and Space Administration ,
Ames Research Cen ter , M o f f e tt F i e l d , Califo rnia is
solici ting proposals for the above study. (Ap r i l
29 , 1977 )

ELECTRICAL STIMULATION POSES RISKS FOR
PATIENTS WITH PACEMAKERS

STUDY THE BEHAVIORAL EFFECTS OF ANIMALS
E l e c t r i c a l  s t im u la t ion d ur i ng e l e c t romyog ra ph y a nd EXPOSED TO MICROWAVE RADIATION,
nerve conduct ion v e l o c i t y  stud ies should be used
w i t h  extreme cau t i on  in p a t i e n t s  w i t h  pacema kers
according to Food and Drug Administration researcher , The Depar tment of Health . Educa tion , and W e l f a r e ,
James S. Veale, Electrical stimulation for neuro- Public Health Service , Food and Drug Administration ,
log ica l tests is usuall y below 5— 100 mamp when Rockvi I le , M a r y la nd w i l l  negotiate with Random l m e ,
surface electrodes are used. Although the current Inc., Hun t i n g don Valley, Pe nnsy lvania for a con tinua-
dens ity in the region of the pacemaker site w i l l  tion of the above stud y. (Apr i l  27, 1977)
mos t l i k e l y be extreme l y small when the currents
are app l i e d  to the ex t remi ty nerves , the c lo se r  the
s t i m u l a t o r  is to the pacema ker and p a c i n g  l eads , the STUDY OF RF PARAMETERS THAT AFFECT THE
g reater the chance for i nducing a voltage of suffi- BRA I N AND BEHAVIOR AT LOW POWER DENSITIES.
cien t amplitude to i n h i b i t  the pacer. Veale cau-
tion s , “Scrupulous attention should also be paid to
the grounding , if the stimulator is ac (alternating The Depar tme nt of H e a l t h , Educa tion , a nd We l fa re ,
current) powered and has a grounded output , espe- Food and Drug Ad ministration , Rockvi lle , M a r y l a n d .
c i a i l y if monitoring equipment is used or the has contracted with Rand omline , I nc., Hun tingdon

patient is grounded in some way. ’ V e a l e  concl udes Valley , Pennsy lvani a for the above stud y. (June 24,

that the patient ’ s condi tion should be carefull y 1977)
monitored throughout the procedure for any i n d i c a -
t ions  of pacemaker dys funct ion,  R&D STUDY OF 2450 MHz MICROWAVE ABSORPTION

.‘AMA 237(16): 1736, 1977 . IN LARGE AND SMALL ANIMALS AND ITS BIOBEHAVIORAL
EFFECTS ON BIRDS AND REPTILES,

The Nationa l Aeronautics and Space Administration ,
Ames Research Cen ter , Moffe tt Field , California is
solici ting proposals for the above study . (April 29,

INTERNATIONAL GROUP TO STUDY NON IONIZING 1977 )
RADIATION HAZARDS

RESEARCH ON SAFE PROCEDURES FOR E L E C T R I C A L
STIMULATION OF THE NERVOUS SYSTEM.

Th~ I nternational Radiation Protection Association The Contracts Management Branch , Nationa l I n s t i t u t e
( IRPA) p lans to set up a new inte rnationa l coevni tt ee  of N e u r o l o g ical and Coetanun i cative Disorders and
for pro tect ion aga ins t  non- ion iz ing rad ia t ion , par- S t ro ke , Nat iona l I n s t i t u t e s  of Heal th , Bethes da ,
tic ularly at microwave frequencies. The dec ision , 

Maryland is negotiating with E IC Corp. for a con—
taken at I RPA ’ s four th internationa l congress In

tinuation of the above stud y. (June 6 , 1 977)
Paris in la te April , follows recormatm endat ions of a
worki ng group that po inte d out the lack of interna-
tiona l agreement on the effects and contro l of such STUDY TO DE F INE M ICROWA VE R ESEARCH
radiation. The working group was made up of Danish , PROGRAM.
Polish , Fre nch , and American members , i nc l uding a
representative of the Nationa l Bureau of Radiolog i-
cal Hea l th. The proposed colrveittee w i l l  help find The Na tiona l Aeronautics and Space Admini stration ,

sol utions to potentia l  heal th  prob lems in coninercial Ames Research Center , Mof f e t t  F i e l d , C a l i f o r n i a  is
areas , nego tiating with Techcoor , Palo A l to , Ca l i f o rn ia  for

El e. i r nrrm ivs 50(10): 53; 1977. the above study . (May 6, 1977)
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H’iu/~rqi. u E f ie,’f z of Noi ’iomm ’z,ne i i,’, ti ,, .iq’’,’i’

Rj d ,,,tio,, I / I l l  Se’vren’he, 79/I NEWS ITEMS

ii  RESEA RCH STUOY TO INVESTIGATE DIRECT E F F EC t S  OF M1CROWAVE IRRADIATION ON
SOLAR TO MICROWAVE ENERGY CONVERSION TECHNOLOGY EMBRYONIC BRAIN TISS u E

The Procuremme nt Office , Na tional Ae ronau t ic s and Tie Cont r .,i.li nq Branch , Logi stics D ivision . U.S.

Space Administrat ion . George C. Marshall Space ,~.emy M e / c l  Research and Development Command .

Fl i ght Center . Ala bama w i l l  n e g o t i a t e  w i t h  Te led yne W a s h i n q t ’ i r u , D.C. is neq ’tiati nq with t h e  I n s t i t u t e

Brown Eng i neering , Cunami i ngs Research Park , Hunts- , f u r  Beha v ii ,ral Re’,e’arch , Inc. , Silver Spring . Ma ry-

yu le . Alabama for the above study . (June 24, 1977) land for the ,shove study. (May 9, 1 977 )

1



MEETINGS AND CON FERENCES

SEVENTH EUROPEAN MICROWAVE CONFERENCE AME RICAN ACADEMY OF OCCU PATIONAL MEDICINE
29TH ANNUAL MEETING

Sept e ’l i’r 5 8 , 1977
1, ‘. : Copenhagen , DenmauI. : Sd Ia Center  !Pct.,: October 5-7. 1 917

Dansk lnqen ior goren ing [ ‘‘ ‘c r ’ :  Denver , CO 
: Professor  Pre ben ‘ .“: u . . n’: A r ’r, ’rican Academ y of O ccup a tirna l

C ud ’ranui sen , C url , Chai rman , E l e c t r o n i c s  I ns t . ,  Medic ine
314~~ T,~~hn icaI Univ. of Denmark , DK— -2800 Lyn gby , ki~’ ,’~~ a c:; “:i’ ‘ ‘~ .,~~‘ c ’ ‘ .: W. Bentley , A.AOM

‘on ‘ ‘ ‘: o ” . . r ’.’ .‘ r’. ,r, i-:

B IOLO G IC A’ . E FFECTS BY MICROWAVES. (invited) WESTER N OCCU PAT IONALHEALTH CONFERENCE
A . J , Berteaud

A MI C R O er ”d,’I RADI OM ETRIC  METHOD FOR THE STUDY Date ’ Oct b r 6-8 1977
Q1 THE S EM IC ’ ) N DUCT O R PROPERTIES  OF L I V I N G  i ’’~~ .u ’ San F ranc i s co , CA:  Fa i rniont

.‘:vn’I’: Parr . I n d u s t r i a l  Hyg iene Assoc ,  H e a l t h
j - de l- B lanco , A. S c h n e i t e r , J . C. Beal Physics Soc . (USA) ; W o r l d  Occupat iona l Med ica l

‘0) 0 APP LICATION OF SPECIAL MICROWAVE 
As soc . 

~~~~ c~
/0

~ e
~I 5 ~ ~~~~~~~ 

N u rses

“ FIE RS FOR NON I NVAS I VE STUDIES OF ,
~
, . ,, . ,‘ ~‘ e .‘ o ” ,” z 1 “ : B. H. Brav inder , WOMA

,,ri ffin

/~ ~‘ j ~~fl~~~ RADIOMETER FOR T EMPERATURE AND
M I C S ’ d A V E  )‘ROPERTIES MEASUREMENTS OF
B I OLOGI  CAL SUBSTANCES. 

INTERNATIONAL CONFERENCE ON RADAR (RADAR 77)

A . ‘l u”o uri i , F . B l iot , V . Leroy , V . Mosc het to

TERAT OGEN1 C POW ER OF SHE FIELDS . FURTHER •~~t1 October 25-26 , 1977
v~ P IMENTS ON I T~ / ‘ 1 ’ ~

)N London U n it e d  K ing dom

C. d ’A .” b r c s i o , V.  La Manna 
. ‘ . ‘

~ : ‘: v o F ’ :  I ns t .  E l e c t r i c a l  Eng ineers (Elec-
tronics Dlv.) (UK) ; Inst. Electrical I.

MI LL I METER WAVE THERMOGRAPH AS SUBCUTANEOUS 
Elec tronics Eng i neers (Aerospace Electron ics

INDICATOR OF JOINT INDICATOR OF JOINT 
Socie ty, (lot.); lo st. Electronics & Radio

INFLA MMATION, 
Eng ineers

J. E d r i c h . C . J .  Smyth Requ esf ’ nc “ p T” ’ : i rv~~” I:: Conference Dep t . ,
f EE or K. M i l n e , P lessey  Radar , Sout h le i gh
Park House , Eas t l e i g h Rd ., Havant , Hants
P09 2PE , UK

WESTERN ELECTRONIC SHOW & CONFERENCE

Septer ’ r ier  2 0 - 2 3 ,  I ~/7 
INTERNATIONAL SYMPOSIUM ON BIOLOGICAL EFFECTS

‘ c ’  : San ~r a n c / , ’~ CA OF ELECTROMAGNE TIC WAVES

I nst. E l ” c t r i c a l  Electronics Eng i neers
(L’ ,~ A n g e l e s  C San Francisco Councils) ;
E l e c t r o n i c  Reps. As soc . ‘ c i ...’ October 30-November 4 , 1977

i’ . ’ ’ . ’ “ r ’ ‘ c ,” l ” t ’i ’  i. .’ W. C. Weber , Jr., WESCON , ~c” : Ai r l i e , V i r g inia

~I’3 ’J N . S e p u lv e d ,’u B lv d . • El Segundo , CA 90245 . ‘
~ nanny : In te rna t iona l Union of Rad io  Science

-- 
Comnliss ions A and B

,:: Pro fessor  Saul W .
Rosen t h a l , Cha i rman , Symposium Steering
Commi t t ee , Pol y techn ic I n s t .  NY , Route 1 10 ,

INTERNATIONA L ELECTRICALANDELECTRONICS Farm ing da le , NY 11 735
- CONFERENCE AND EXHIBIT

!.~‘i te’ ,’ Sept ev.hu ’r 26-28 , 1977 ENGINEERING IN MEDICINE AND BIOLOGY CONFERENCE

c..n’ .’ T’,rrnt.’ , Canada : Exposition Place (Auto Bldg.)
‘ ‘  Inst. L l c tr ical & E l e c t r o n i c s  Eng ineers

( ‘  (Car . Reg ion) Date: November 5-9, 1977

‘ c . ’ . ’ “uP J t ,i ’ w , r u- ’ er: IE E E , Can . RegIonal / m ’ v : Los Ange les .  CA
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CURRENT RESEARCH

0165 FACTOR S AFFECTING THE COLD ACCLIMATION beh ,a’ii,.c r i ’ , .,rou” .,is . 1”c’ ’ie’ v’l ope’d u ’h uv i ’r al l,a’.,’-
or c o N T A I u E p . r ,~ (rwtl w ’ ,O[i Y r ’ R i ,.’,M INTA L PLANTS.  l i i ’ s w i l l  u used tr , u ’ ,s,’ ’.’c the e ffu’~~ts  uf both

C ,, ‘ ‘ ‘ k  , D. M ., “.. t ’ ! t , , I. P. . Lockard . R. G. (Univ. .IcU t i ’ ., si I  chronic drug req ’ . ’ ’ ’ . under rh c o r r a l
Ku ’ r t u c . y .  A im r i c u l t u r a l  E.~per ir~~nt Station , L i ne’— and .‘ i l i u I i s , ,  con di t ir ,ns. Assessmen t f im radi .i ti o n
‘, tune C [ ii 1 i d , I cei nqts ’n , KY ‘,r’r,n~,) . ,‘ff’’i Is c .  i th low— I ’ve I r i  crowave c’,’  rgy (near arc ’l

he lu ,’..,’ II) “W/.jn’) w i / I  he ‘mp is.’s~~iiu’ ’J . Dose resi ,rru . ’r
I’ , . ‘‘c t of I~ ’ ’’ I ‘ ‘IC n o d  and  te r’p i’  r ,u I ure on cold I unc t i r i s ’ , wi I I cc / s t r ’ ’ n i r d  I’ , a r an’1c . f r.i / I I on
a ( c i i ” a t i . l  ‘if ~.Ian ~ m i s t s  r id  stu’’i5 w i l l  li ’ s tudied j n r , ’ n s i t i u ’ s  for a v a rd ’ t ’ ,  r,f pa r. II’elers (frequency ,

ru add ‘ ‘ us 10 the ef I, c I i f  .,r . ‘ ci s ‘ .,c I d on s ’ l , t  pu I sc r ‘ c t it ion I i to • puls e v’’ m s us con t i r’ ‘c u’.

‘ii c i i ri.ut ion i,f Ian t t il l ’, and “ i s I s .  I nv ‘ . 1  g,s tom’ , i v ’  , s c s i ? , ’  v e rs us  chronic r’vpo surir ) . Using this
I 1 .11 sc ‘iu u t e s ’ I inc if I ,  v i t  m rs C u l turo can be used ruuethodo lruqy , ‘e ud i  f i c a t i o n ’. in ls,’h,,vior due to inter—

t o  ‘‘v a l u a t e  cold ‘,,, rdiness of wh Ir p I ant~~, p l . ’ l ii t i o m s s  b,’tween drugs and micr rr ,c . iv r ’  exposures .‘ii I
I .irt s , or c ., l l us tiss u , . ,I s i O . or’ ., v’rt , , l p au s t s i’ i.’r ’ j i r i c . i I I y  de t er ”i in e d. B ised on such d e t e r —

I I t’,’ ’;rowmm under cont mu I led i .h t si iu’ r lod and mi s., ions , r i - c  v,,1 uat ion ‘,f ‘v 1 ‘ sure I imi ts for
ti’l” I’ ,’ ’ r u n , ’ rc.: ’’ ’i’os I dete r r’ ine i-,,,,, the’..’ env i ron— navy personne l and specific m e ’ , ,’ l . , ’~~’ r . it  ionS for
cr1 1,)? ‘ .‘ ‘srs , l f  1. . tb di f f,’r,’n t i il ca ’. ’

. 

‘ ‘ I  drug and i ’ d  i cat i i~~p usage in a mi cmow,l cc ’  “m i d  coo-
Lm’ I I acc i ca ti on ,cnr1 maid ‘ us’ hardin es s ,,, .l , i n ‘cr 1 can ~ ,‘ maur: . (10/ 76— 9/1 7)
steil ,’, and ,.,,.Is , An at t n ’ ‘~ ‘ t  Wi 11 1 ,, ‘wde to deter-
m i n e th~ e f f e c t  of e l , ’ c t r  , “ .., ‘ , s .  ic f i ,’lJ ’, on oryano— Supporting A gcncy:U .S, Dep. OeF . , 4 , , . ’ ,
‘t ’nesi s of in vitro c u l t u r e d  ‘co dy p1 , i n r ’, (10/76—
9/17)

0168 RF EFFECTS OF IM ~l li NL ‘.YSTEMS , Lib urd y,
Supporting Agency:U.S. Dep . A gr i c u l t u r e , v ’ i ’ u ’ r .aIive R , P., F razer , .J. W . (U.S. Ai r Force .
S t.ste Res . Service , K~~nt j~~~1 Sch . Ae ru’,i ,ius ’ M e di cine , Brooks A i m  Force Base , San

Antonio , T [  id2 35)

016€ . RESEAR CH ‘NO E N G I / , E F R l N r . STUDIES FOR ELEC-
I’ , ’ T!C THAWI IC OF LARGE ‘)P ,~ iN, . Spec i f i c a l l y ,  the magnitude and di rection , ca uses ,

Ec kem , H. A , (Georgia Inst. Technology , Graduate an d thresholds of  EMR- induced changes in i mmune
Sch , , 225 bi r t h  Av e ., N .rI ., Atlanta , GA 30332) . responsivit’ ,’ w i l l  be determined. NonpuniCive

thresholds f or  frequency and 1.’~ ,’ y m  dependency o-
Ar, eng u s e r  rug stud y of U’,’ in t e r a c t i o n  of elect ro - continuous and pulsed ca ve  EMR stmess on i mlinune
ru.agsu t i c  en ergy and bio lo g i c  t i s s u e  w i l l  be per - fun cti on w i l l  be asta/ , I i shed. n i t  ia l  l y , the
fc,rme’J . The c,’ c i ’  ch ‘~. I I I c us n lon g— I ems’ .1 / c c  IS I’ EMR St recs on the ab Ii i t c’ of test
cr y s ’ p r e semv at ion and s h, ,r t - t ” rm p r e s e r v a t i o n  by an i r,uals to mount a viab l i ” in v i v o  c e l I - n u e d i a t e d
e l e c t ’ ’ ”  d’.451r ’ t i c t “as . I u of bi o l ,s g i c organs ,  S,’v - immune response to ant i’:,:, i c cu, I lenqe ‘ i i  1 I be
oral :,,‘ç J r ati’ but intemrei. ,t ed research t,,sks quantit.ut ”d. Subsequentl y, II , ,. ef f ,’ct ’, of EMR stress
comr’ prise t t0i u.’r lll i ne u ’rin g ef f ’ ,r t . Th ese include ,,, ~~~~~~ ceI l ” ”u ’cfl ated r E f . ,  rem m echanisms
I’:ter ”s ini si g th e el ectr ic , ,! prul s’r t ie s of canine operating in de l a y e d b y p e r s e n s i t i v i t ’s w i l l  be

‘ I oe’ys . the optimum frequency ass, g n u ’  ts , tb’ del i mica ted t rough in vi tro t c i  F l u , igues.  ( 1 0 / 7 6 —
preci se temperature and “i’.’ state , a n d the e l ec-
t romaqnet ic  f i e l d  ‘ ,h i s t r i 1 , ’ j t i ’ n s  w i t h i n  the organ.
Final ! ~~, a methodology w i l l  be developed to rapi d ly Support i ni l /‘4 45 ’rscy ‘U .S. D” p . Def , , Ai  r Force
and un i forml y tl .~I ’ cr yrill , ’n ca l  l~ p rese rved l a r ge
organs. ( 8 / 7 7 -7 / 7 8 )

S 1 1 p o r u inq .\‘s~’ncy . NSF , Div. Engineering 0169 p c l n p r r w , , ~’ / ~,ND ICED DAN4 i\C,F IN THE MAMMALIAN
BRA I N. Catra va s . C . N , (U.S. Dept. Defense ,

Arme d Forces Radioh lol oq i cal Research Inst . ,  Bethesda ,
MD 20014).

31 67 M I ’ .R DW A VE EXPOSURE EFF ECTS ON BEHAVIORAL
ACTI ON’ OF PHARMACOLOGICAL AGENTS . Thomas , Ch rin’~,’s in lev els of n es r s tr a n s mi t t e r c ,,n,i a c t i v i t i e s

J. P . (U.S . Nsv y, Behavioral Sciences Dept., Bethesda . of enzyme s involved i ’r n e u r o t r a ns m i t t e r  m e t a b o l i s m
MO ?)qll ,r in th e c e n t r a l nervous cy’~tem of m ir row ,uve—irradiated

,,,rir,,i ls w i l l  be de te rm ined .  E a s t e r n  Essr’’pean s t u d i e s
T h i s  research w i Ii sic’ I, r i ,  ce if exposure to micro— have i nd i a ted that ml Cr ,,c.sv,’ i r rad i at io n at low ,
w ave r a d i a t i o n  m o d i f i e s  the i ‘f”cts of pharmacolog i c  nontherr .,l l u :v e I s  r e s u l ts  in a number of  ‘reuro l oc t i c
corrupounds on behavior , I t is important to ‘Iu ’t ”rm ine and behavioral effects in animals and hu,r,ans. To
if microwave radi a tion interacts w i t h  “ther agents , substanti .rt , ’ Russian data , a system atIc stud y w I l l
which may prr i h u si ’ l i s t ” ’ ’ ia l hazards by changing the be conducted to determine if and Ii: what extent

h i cacy ,,n i l s i hi’ t y of druu1s , medi cation , and corn— neuroch”s’  1,1 1 mechanisms in nua urrua l ian brain are
pounds comon l y used ‘ry m i l i t a r y  ;s,’rsonrmel, I n i t i a l  affect~ d by expos ure l ’s low leve l microwave rad ia—
‘.t u d i e s  w I l l  e v a l v a t e  how mi crowave I n f l a t i o n  ‘an n l ion , Groups of rats w i l l  be exposed to continuous
m l  f, .’a the manner in which sm , a n l sm s  m a s t  to l o w- l e v e l  m ic r ow ave  ra rHa t i o n  of 2 ,450 MHZ and
pharmacolog i c  .i’ i’,rIS , The research techni ques a ppro x i i s i a t s ’ I y  10 ,.s9 / ~~,,i ’ , At var ious pos t i r rau l la-
Invo l vi’ the ,I,’vu’ I “~ 

‘p o t  of ‘‘“‘I’ lex p a t ? ’  rn , s f  t ion t i ru,’ i s ,  tervals , Inve Is of acety  I chol i ne •
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Hiurloqus ,i/ I II,’ 0 s f  Noniouiu,inp I I ”  r,,s, , ’ ’ u’ ’ ’’’ ’
CUR RE Ni’ RE SE ARC II //as/s., Is,,,, I / I ! )  Sip  t ” i , , / , , ’ ,  191/

norepinep h r i ne , siu spamine , and serotonin w i l l  be of  f u n c t i o n a l  v i s i o n  w i l l  he per fo rmed E u  a minimum
de te rm ined  i n d i s c r e t e  brain areas of experimental of 10 days . Op ht haitnoscop i c  e x a m i n a t i o n s , fundus
animals and sham-irradi a ted css r r tro ls . Radiation - photoujrap b u y . ang iograms , and appropr i .ste histologic
induced changes in a c t i v i t y  of brain enzys c’s, procedures w i l l  be performed as part of tb’ fe ll ow -
choline acety ltransferase . .u~ s’ty Icho 1ine sterase , up assesss’x’nt procedure. (10/76-9/77)
t’v s ’~cine hydrox yias e , cryptophan hydroxy l ise and
“ u n , ’ ,, ’, s i , , ’ iddase . which are involved in neutro- Supporting A gency:U .S. Dep. Oef ., A ir Force
t r a n s m i t t e r  “~‘I.’c L ’ ’ ’ l i s m, w i l l  a l so  e de te rm ined ,
In another s e r i e s  ,‘f exper iments  the e f f e c t  of
microwave radiation on adeny lc yc lase -cyc lic adeno-
s ine monophosphate and p rostaq land i n  sys tem w i l l  017 2 RADIOFREQUENCY ELECTROMAGNETIC ENVIR’DN-
be determined. ( 10 / 7 6 - 9 / 7 7 )  MENT S IMULAT ION AND MEASUREMENT . A l l e n ,

S. J. ; Hard y, K, A . (U.S. A i r Force , Sch . Aerospace
Suppor t ing A qe ncy :U . S. Dep. Def .  , Defense Nuclear Me d i c i n e , Brooks Air Force Base , Sa n Ant o n i o , TX
A gency 78 235)

The object ice s of this project are to develop the
equipment ‘ad methodology and to per form e ’ x p e n i r s ’ n t s

0 1 7 0  PROBLEM SOLVING IN RHESUS MONKEYS AS necessary ‘ i define radio frequency (RF) energy
I N r L ’ ~L N l i ”  BY C ICROWAVES. Del orq u .’ , ~~ t r a n s f e r  to a n i m a l s  and  man . The r e s u l t s  w i l l

0. , Ne lson , T. 0. , iJ . S . /~.uvy , B i o m e d i c a l  D i v i s i o n . enable ‘.o d i f i c a t ’on of the personne l expo’1ur e cri-
Pe nsaco la , FL 32512 ) .  t e r i a  f’s , A i r  Force (Ar )  pr o p e r a t i o n s .  l n s t r j n s n ’ r i t a ’

ion w i l l be ii, j e ’  I ot . u’d to mon I t s n  i n c i d e n t  f i e l d s
T h i s  p r o j e c t  w i l l inves t  i ’ la te  the in f luence  of low- an d absorbed power fs,r b io log ic sys tems exposed 1’ .
leve l microwave rad i it ion on learning in primates. RF fields in the mange of ‘‘p en ,nt iona l AF Systes”S .

cc  “ u ’ r r k e y s  wi t I be t r a i n e d  ian a ta sk  that name l y 10 Cli .’ - 10 0Hz, Pn,’’s,’rs t , ,,.~s r absorpt ion
requires the ani”s ., l to learn a sequence of sti m u l i .  t i c~ r i ques are usable from 10— 50 MHZ, M ethodol ogy
Tic ’ co n I , ’ ,  1 sequence c i i  11 bc cha nged da i l y so that wi I I be developed t i c  “ le isure power absorpt ions i m a
tir e an ima l ’ s l ea rn ing  a b i l i t y  can be assessed  fro m t b0  50 IIHZ’lO GHz ‘r,. .uency r,’u ss ’ ru Mi ” ir’linq of
s e s s i o n  to sess ion . Th is  repeated a c q u i s i t i o n  w i II an i ran Is ui II c’,n t no, ’ unt I a s u i t a b l e  “ode I is
se ’ , , as a learning base l ine on which the effects found able t i .  p e r f o r ’ ~ the theoretic analysis neces-
of microwaves pulsed at low frequencIes and short sir ,’ to predi c t power abso ’~’t ion over the stated
durations can be eva l uated. The average power frequency range . (10/74 - 9/77 )
den s ity i t  the m ic rowaves  w i l l  be less than 30 n*I/
cm2 at 6 ~, H Z .  ( 10/ 76 -9/ 77 )  S u/ l 4 r i ’  ~;ng A gen~ y : U . S.  Dep. Def . , A i r Fo rce

Su; pi srting A gency:U.S. Dep. Def, , Navy

0173 EFFECTS OF MICROWAVE R A D I A T I O N  ON BEHAVIORAL
BASELINES. Thoma s . J . R. ; V e a n d l e , S .

017 1 ASSESSMEN T OF PERFORMANCE BASED ON FUNC— (U .S.  Navy , Behav iora l S c i m ’  c es  Dept . ,  Bethesda .
TIONA L VISION . Devine , J. V .  (Un i v .  MD 200!id ,

Texas , Sch , LIbera l  A r t s , C l Paso , TX 79902 ) .
No descriptive information is available. (10/76-

This research w i l l  determine changes in f unc t i ona l  9/77)
vision in A i r Force crew members exposed to opera-
tiona l and weapons hazards during mission perform- Supporting A gency :U.S. Dep. Def , , Nav y
ance . ‘l in i oni z ng r a d i a t i o n  (radio frequency and
l aser  e m i t t e r s ) .,s w e l l  as i o n i z i n g  hazards (tac tical
nuclear weapons) si I i  be assessed t s ’  develop sum-
vivab i I i t , /vu lr ,c’rab i l i t y  mathem atic rms dels of air— 01714 NAVY ENVIRONMENT : NEUROPHYSIOL OGICAL
crew per fo rma nce dur ing s p e c i f i c  A i r  Force missions . AND BEHAVIORAL EFFECTS DUE TO MICROWAVE
Funct ional  v i s i o n  decrements wi ll be e s t a b l i s h e d  F IELDS . Love ly ,  R.  H .; Guy , A.  W . (Univ .  Washing-
based on a ser ies of nonhuman p r ima te  experiments ton , Sch . Medicine , 500 17th A ve . ,  S e a t t l e , WA
which emp loy emp i r i c a l  procedures to determine the 981 22) .
minima l aruount o f energy dens i t y  ab le  to p roduce a
bare ly no t i ceab le difference in visual perception To provide a better understanding of the hazards
as measure d by s tandard psychop hys i ca l  procedures .  associa ted with microwave fields and establish a
T his e f f o r t  involves the d e t e r m i n a t i o n  of pre-expo- sc i e n t i f i c  bas is  for sa fe ty  s t a nd a r d s , this study
sure v isua l c a p a b i l i t y  as m e a s u r e d  b y f u nc t i on a l l y w i l l  quant i f y the  b i o l o g ic effec ts of conti nuous
t rack ing itoving ta rge ts , q u a n t i f i c a t i o n  of eye damage , wave and pulsed microwaves as w e l l  as their  freguen-
post-exposure visua l capability, and fo l low-up cy and i n t e n s i t y  dependence through con tr o l l e d
assessment of functional v i sion . Measures of track- exposure of test animals. The research involves :
i n g  a b i l i ty b e f o r e and af t er  r e t i na l  l e s i o n p lace- (1) theoretic investi ga tion of energy dis tribution
rnent w i l l  be compared with the known visual acuity inside anima l bodies exposed to microwave fields ,
ioss ob tained following s i m i l a r  lesions in the fovea . (2) experimental stud y of dosime try ut i lizing
Stable baseline data wi l l  be ob ta ined  p r io r  to ther t uo graphic d e t e r m i n a t i o n s  of t empera tu re d is-
experimental utilization , and follow-up assessment tribut lons , (3) observation of behaviora l change
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h’, , , s , s c l . ,, f ” . t , s ’ /  ~v, ”, , ’ss ,’ , ’so / /,‘,t,, ” ’ , ,s,’,,’t’.

is le f / f l ‘., ‘a,’l’i’~ ’5 l’/ ‘ .“ CURRENT HESF ARCH

due t,, bot 5 , acute and ch ro n ic c’x 1isisur s ’ to m ic ro— ef f ec t  1 el i ’ ” t ror’naynet ic f i e l s l ’ , and ‘ t h u r , ‘rc ’x i r i ,n—
wave f i e l d s , (I ,; monitoring ‘au ’s,rc’,’nsf,’ i,, i ne ./unetabo lis, nuu en l , u l fa ct s ’n s w i l l  s, ‘, tud je’f , (lO/76 ’f/77)
.n s t i v i t y  during ‘m d  after chronic microwave ‘xl . ’
slim , ’ , and (5) sI , ’ l i l s e  i t i nq sinechan i i i ,  of utti cr ruw ave Support i n~ ri t e ’ , : U.S. Dep. DeE . , Navy
heamc i ,,s , hc’m ’ c ”l,’s~., , its transduction processes a’.
a l l  .n’~ sri a n a l ’ s ’ s i s  of p r i u ’s r f i nd ings  ne ’ la t  m g to

t,u ’ss ,iv ioro I ‘I fei, ts  of expos ure to low— i eve I pulsed
rs i cn , , rs , ,v”  f i e l d ” .. (10/76—9/77)

0177 ELEC TROMAGNETIC IN’ ITRIJME PITAT I ON TA ACCEL-

Suppi ’irtinq A ’t~’ncy U.S. Dots . (cs’ f . , N a y ,  ERATE BONE H E A L I N G .  Ba sse t t , C.  A .
(Cs ,Iumn ~a ia Univ., Sch. hlu~’I i c i ne , 630 ‘ui . 168th St.,
New Yor k , NY 10032).

0175 LASER L /E MF ,\S IREME ’I T AND EVALUATION The recent demon stration on ,,v,’ m 30 human pati s’ r sts

SYSTE M . Bruckner , A . P.; Auth . D. C. tha t  e lec t romagne t i c  f i e l d s  ca n a s s is t i n f r a c t u i ’u’

(Un iv .  w i ’ , 5’ in 1’” , Sch , E ng ineering, 206 Gug genheim heal ing w i l l  be exp loi ted in a two-phase research
H a l l  , Ss ct t t I ’ . W A ‘iE s lO 5 )  , program to specif y the engineering fa cto rs re q u i  red

to design practical equipment for clini c a l  evalua—
T h i s  s’r”ject ‘s ill devei ,,~

, a sysne’ ’. to qu ,ant it a n r ’  ~~~~~ t io n  in o r thoped ic  ansi dental surgery. The f i r s t

.nlss” ’ ni - i s n l i t i i ’ s  1 ’ , m  radio f r,’qu,’ncy radiation person— phase w i l l  i nvestigate pulse characteristics
nd hazard assessnsent. Spe c i f i c a l l y, a por ta b l e  des i gned to stimulate bone repair w ith intermittent
device(s) capable “.1 both holographic recording and rather than continuous pulsing. These tests w i l l
short pu t s ’  sca tt e ring s’u’ ,, ’ ,ure ments in the eye w i l l  050 tissue cul tur e procedures to survey a wide
be ‘ls’vel ’ ’,.e,l The device is requ ini d to quantitate s e l e c t io n of possible puls e characteristics . Pulse
and s’ s/, radi o Ir. ” ;ues’ i,y ‘ad ’, .,tion- induced eye reg i mens l i k e l y to y ield itood results w i l l  he tested
op ac i t i es. Pm e vi ,’ .u” res..’ .’sr c t ’  resulCed in the devel— in two animal models. The second phase w i l l  i nc l u d e
o;’flcnt ‘~ t s’I pro”~i s i n q  t e chni ques for n o n — i n v a s i v e  b i o log ic  safety tests to estab l ish that the pros—
o;’tisan i ‘,‘‘aulua t ion .,f radio f se’ ,m , s , ’ ,, ’ ’s’ - i nduced cataracts pective app licatio n s to accelerate simp le fracture
in tI’ ‘ ,‘i’ in v iv ’ , , Th~ f irs t  uses short pulse repai r t i m e  w i l l  not induce side effects. (11/76—
l,ase r ’ ~~”tu ” :.it in q and scatt ering ,n~~,’,urements to 14/78)
deli , r ’ ,,ne the thir l n r ’s s of ocular la ye r’,. The
‘ c c ’ .,’ “ ,“.o’m,l’ . holograp hical l y Else t l ,rs ,e-d isnens ionat Support ing A qency:N SF , D iv .  Adv.  Products Research
inten ’s.,h s t r i c t u r e  s f  rb ’ eye in c l u d i n g  m icrcucata - & Technology
“acts. These ti ’chn i que’s w i l l  be incorporat ,’d into
a system tha t can so used to qu ant i ta te eye changes
and ,‘r’ , .‘ ide pe rs’ a’ ,. ’ ,, nec ,sr ,ls s . f ,uch changes .
(i’)/ 71,- ’s /77)

0178 NAVV ENVIRONMENT : EXPERIMENTAL DEVELOP -

Support ing Aqe”~c ’ 1 : U . S .  Dep. Def . , ‘s i r  Forc e MENT OF SIMULATED BIOTISSUES . Cheung, A.
(Univ. Mary l a nd . Gr aduat ,r Sch., Colle ge Park , MD
207140).

0176 N ”M’l” )NIZING RAD IAT I ’S N EFFECTS ON MUSCLE An attemp t w i l l  be made to develop a systematic
AND NERVE CELLS--SAFETY OF ELECTROMAGNETIC procedure enabling researchers in m ic rowave  dos im-

RADIATION Ai ’ lJ r t ~; . I l D By NAVAL OPERATIONS . P ’ .r t , ’la , e try to simulate any bio le s q ic tissue electrically
A .; Pers’i , J. C. ‘h s t l .  Council of Scienc ,’ & at any g iven temperature. Fre quency sweep measure-
Tech nology~ Junin ‘a ),6 , Buenos Air es . Argentina) . ment of dielectric properties 01 various mixtures

of simula ted mus c le , bone , and fat w i l l  be made at
This resea rch w i l l  invest) ~ t e the i’ f i,’r t ’, of non- sever,,l temperatures. Dependence , r e l a t i v e d i e l e c
ioni zing radiation in , c e l l u l a r  and subs u’I lu l ar tric constant , and conductivity as a funct gn of
structures to discrimina te between thermal “ l i e s  ts frequency, t ,”~~ie rature and composition wi I l be
and direct fic ’d (non-th pritual ) effect’ s Studies det ermined in addition to comp l en dielectric
of effec ts on ‘nv ,’ and muscle ce l l s  w i l l  be per— properties. Compositions and ph ysical properties
f o r med l i s t , wi’b the cell s r ,”w ,vr’cl (in vitro) and w i l l  be tabu lated in handbook form for di f fe rent
then w i t h  ‘ l ’ s ’  ce 1 l ~ i nl ,s s t , ,‘xps.s’ .ing ec hu ale animals. temperat cres and frequencies , a nd o th e r  phys i cal
D i e l e c t r i c  p r o p e r t i e s  of b io log ic molecu les  and properties . (10/76-9/77)
t i s s u e s  w i l l  be S tud ied as well ~i .  the m ic rowave
effs” , ts on i .o’ imnd wat, ’r. A d d i t i o n a l l y ,  the combined Supporting Aqency:U .S. Dep. Del ., Navy
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‘ s . ’ 8 COLOIJ R t u r l  RMs ’IC R A C  s/f AND M I C R O W A V I  RADI -  The e f f e c t  of p r r l o ng e d  e.xpu )’,ure to c i ’ ’ ’  tn ’s ” , . , ’  r, s ’ u ic
‘
~~ ‘/ ~~ I s / F I R  A P P L I C A T I ON RO B IOLOG I CAL fields generated I i  hi gh-voltage power lm. ,,,s ,”isr,Ion

‘s S ’ .U C ’ .N” )  S M l ’  S ’ l w ,’s ’~E RADIATION EXPOS IJRE . ‘ .“t ’:.) lines on the thyroid and .u,lr’ . n,,l f,~ ,, I ions s ’s., ’, ‘,tud—
B r , s u  ,1, I B I .i ’ is .,, , J . ; Rr. i ’~ ’ u s . - S i u ’  r r u  . C. it: ~‘ 

‘ ‘r’ . ‘ — i ed in mats. The a n i m a l ’ s  won” “xi,’, ‘“if to i is ’  Id’, f
h~ )..!~~~~ i,,. .’, .’i— 100 5,000 V/rn f i r 3 -14 mu. Compared si th .u con t ro l

qroup , reducod i ss , f i n e  upta~ ec in the Il,j r ’ , id . d u’ l .uyer i
l ’ s t i .r rr ,, ’ i o na l  f ’ ic rowav ”  Power i,,d i ne rel” .u’,c , and reduced endoqenous thy rox ine

I ns t i t  ‘1, . (td s ’,us ni t ’ . , s . A l b e r t a , Canada ) :  pp. 10— l eve l  in the blood wer e ,sf,r, ,’rv ,’,l , Tfs ” ’,, cF. , i ,’
1 9 ; ‘/ 75 . ‘ 1 4  ru ’ f s )  were most  pronounced at  t h e  ‘ ‘ n s f  of ‘f , s ’ ,’ x l s ’ ’ r  s r .  “in

and t hey comp l e t e l y d i sappear e d  in I — I  .5 nuo , , f t ’  r
Ex ,’,’r iu ’iu u r ta l re’’.u lt s demo nstrating the p otent L l the experiment. N,. ‘ ‘y pe n t r o p hy of the id,’ . ,, .il q land r,

I i  ca b i i i  y of mi c rcssave and infrared (I R) radi - ma . observed . Eos i rsopen i a ‘~ls ’,u’r v s ’ ,1 in irs i “..ils “, —
. “ ,“ n r , in st u d i c~ involving microwave exposures posed to 2 .000—5,00i.s Oe fields i ndica ti ” f nin’ss r ,.i ’r s ’.l’ s’

/ l o u ’ s ’ ., ies )  of b io log i c a l  specimens are c r i ne  react ion aod the involvement of the central
/ sr the lit radiometry (thermography) nervous system . u’s

~
sei. i al ly ‘ , f  I /o ’  Frypu’ ,t hal “si’ ..

st u i r ~ .. t 0 ’ ’ application of color thermography was
i’ , ’.,’St i ,; a ti ’ ,J using a color thermovis io m r uni t  w i t h  a
s,’’ ., it  i vi ty sf 0.1 C at 30 C. The spectral range

~...s,, 2-5.6 rn . A so smpsi rison of black and white and 5030 EFFECTS OF DIFFERENT SI/F ENERGY LEVELS A N
c,’I s , r t ’ ~. ’ ’ ”, ,tr.,’i,s of ra d i a t  ion p a t t e r n s  produced in THE FUNCTIONAL A TAT U ’, 01 THE BODY . ‘h.” .)
an “rad iated micr rw ave- ab sorbin g ‘ .‘rateri al by a Shandala , M . 0. (A. ~l . /1,,n,,”v i’ i , ”i Sci e n t i f i ’ . Res ,
ni c ’ ’,.’,’ ,r.o’ field of 30 mW/cm 2 revealed that color In s t. of General ,n n cf Communal fl y’ , “ s c , ’  , (leo , USSR );
tn .  s ’ e .s,., s ’,l,’r’, shc~~ s u b s t a n t i a l l y larger am ounts of Rudoev , H , I ,; N’,.’.tr ,u c h i ’ u , S . I . “ c “ “o .n’ (12):
inf ’ sn - vu ti o n than black and wh i te thermograms . Color 1 1 3 — 1 1 6 ;  1976. (3 r,’fs)
1/, r , ’ r ,” , n1c” . also show the comp lexity of the radia-
tion p a C t s ’ s ” . Ti ntt e- laps s’ color thermograms of a TIre effects of •‘s’;i ’ ”,ure to super hi gh fr . ’c pss’ncy (SHF)

micn ’,.’c,uv e - ai ’s” s m L i s s s ,’ . ’ , . i n e r i,il . ,sus , i n” s t he t i z ed  rabb i t , e os ’ rgy  (50 .W / cc ’ . f u r  7 l’n /d. ’, for 10 d.ias , sir 500
and a p i l e s  ‘‘“;““.c sf to 30 “sW/ u’ ,’ of X-ba nd micro— .. W/c,’u ’ for 7 hr) .sen,’ s t u d i e d  in r a t s  and r a b b i t s .
cay,’ m ,i .. l s  lion r e ’ v s a l e d  ma rk 5’d diffe rences in the A r t i f i c i a l  renal frypemt cn sion was roduced )n ‘“c
patterns n,”,.r, rd ed b y the therm ograph , emp hasizing anim ,sls, while c s /b u ms were expoccu tn l .yp oxia cor-
t o . , ’ dynaurnics o f  the )nt s’ .m. ,,,t i o n  and the transient responding to altitudes 1 up to P “i. I r n n s f i a ~~ion
behavior ‘or each s s f  the tbns’c’ cas e s .  If  irmadia- w ith the larger dose had a more pr.~n.’unced eff ect on
ui n n  tim e i s  e u t e r , J s ’ c ’i. a steady state is reached hemod y nam i c s , water—salt balance , s n , ,  , oo l .  ‘ t r i o
t ’,.rt is e v i d e n t  fr i. ,” , thermograp hy. Th i s  s teady activity than repeated exposures to 50 ‘W/e . T I ,,’
ss .,t s ’ ‘HEl ms isa r bs ’d l y from the transient behavior , increase in the respiratory rate was mos t pronounced

w i t ~a f lue .nt ’ ’r H,’ i ” s . i  v i t a l l y  i mportant in biological in animals with renal hypertension afte r eso’,,sisre to
pr cc’’. si’s. “ It ,’ r n m l c u’oc’c .’rvc disturb a nce is mul t i p le sma I I doses. Al Ci t  ude Is c’~~ I Iu i a had a corn —
r, ” ’ ss,, ’ ,I , the t”er ,’e ‘ t n i p h i c  patterns show a return to pensatory effect on thu irradiation—induced incu’ ,n’,e

i n i t i a l  st.i l ,’ , Mi crowave radio,’,,’ try exper iments in the heart rate, The increase in die heart rate
i nv’s l v i  rI ./ tb~’ “car, un,’ ,’,u ’r I S ‘ ‘ I  I he is n i gh tness tempera— was cu ss I. pronounced a fter exposure to a s i n’s Ic i s  r ,11 ’

t o n ,’ ‘ I .ir, anes I ~s”t i . 1  rob /’ i t before ,e’u d a fter dose and in animals w ith s n,, I h yp eml ‘ri’ , icr , , I r—
‘ ‘ v ,. . ,’ , re  to a 30 , ‘r , I / ,  , . X -b a nd m ic r r ’ ,uy,n v ,’ field for radi at ion caused an incr ,,ns, ’ in the’ ,~~~~~ .‘ “  te ns , ’ ts

n .‘.e” ’’ per fo r sod w i th a Di ck e cad i ome ter  w i t h  in the t i s s u e s  . I rrad ion  ion had ,le~ sr s ’ss i nq e
a s ”  ‘n f requency ‘,‘ 9.2 0Hz and a bandwidth of on the exc retion of water , ‘,,i l t s , and free hydrooen
100 MH: T i’s,’ h i ightnn .ss t,’ss,pe .ra ’ure d i f f e r e n t i a l  ions by the kidtti ’ys . TI,, ’,’, ,.su’ru’ no q u a l i t ’i r  lv i ’  ‘Hf—
s et .’,,’,’rs the time s h ,i r t l y bef ,,nu ’ the onset of the f,’rences in Ifs, ’ effects of irrad isn ti ’ i n on mats and

“ i s .row ave f i s ’ I d  and 3 ci’,, aft e r its remova l was about rabbits.
1.8 Kelvin. Tm ,, . ri”.ul t s obtained w i t h  microwave
cad ‘ s i t  my .‘u re ‘;u., l r ‘it I ve l y  i.. ‘n ’ i s t e n t  w i t h  the
res u lt’ , obt ained using thermograp hy. Hsu’si’ ver , due
irs n h ’  l O r ’ l u ’ t t ’ . ’.ue p e n e t n . u t i o n  depth  of radiation 5031 THE TEMPERATURE-DEPENDENCE OF RESP’9N~ i b OF
“it mi ,  sum., in I nm’ qu u’u nc s e ’s as iniis sp a rs ’ d w i t h  l it frequen— ESOPHAGEAL SMOOTH MUSCLE TO ELEC TRICAL
d e s , r” ic nirus ;uv , ’  radi ’ u” i ’ t ry  si’ .n s’ii t s ,tneasurenient of F IELD ST IMULAT ION ( A B S T R A C T ) .  H’ ; .  I C h m i s t e r s s u ,n ,

b, run ‘ m ’s , .  iv” ’.iui I u t ion .ini t t e l  f m u m  st  rue t Is le’ ’ . j  . (Un iv .  Iowa Co I I . Med i i. inc • lssw , i  C i t y  • I A  ‘,2 2
s j i s l ,in the I .’ . ’ specimen . lit lherssto qrapf n y, on the de Carle , 0. J. ;  Szabo , A.  C.  1”,’ 1 ‘ s ’ ’ 3 6 ( 3 ) :  s t . ’.
, , t hc u  ‘ u s  ‘ , posse ,‘ .u’ ’, a hi 1h spat i ,,l reso lu t ir , r s and 1977 .  (0 refs)

I’,” used I’, coinip I ‘ ‘ “ e r r l mi c rrnw.uve mad i nuuue t my in
s t ’ , f , i nq  r,, icm ow, ’ sve ‘~ pn’. ’d spi’r.imenc . The temperature- dependence u f  nr ’s/ son sus ’. ‘f esopha-

gea l smooth muscle to electrical f i e l d  sti n rulat io r u
was studied using strips of smooth sssuss Ic , cut trans-
ver s e l y from the opossum esophagus . The strips acre’

502’j REACTI ON A~ THE ENDOCRINE SYSTEM TO THE tF- supc’rfused with oxygenated Krebs si rlution at 37 C
FECT OF E l ECTROMAGNETIC FIELD OF INDUSTRIAL in a bath that allowed electrical f i , ’I d stimulation

r p . F’) cJ I ’ II Y (50 4 , ) .  ~~~~~~ Prokhvat/ l ’ s , E. V. (A . of l n t r i u s , i e  n,’mv,’’, and e s l r r t  inuou”, temperature ro-
N. H r . ’ ,., V . u v  S c i e n t i f i c  Ru ,,’,, Ins t. n E  C,,.’s s , ’ ra l  and co rd ing .  T h r e ’ e - 5— s e c  t r a i n s  of u r ’ c t u t u q u l a r  pul’ nu ’ s
Cnicuw’,un,, I l iv’ , i ene , V i u’v  • ‘ I ’ S )  “u ’s . ‘cc I’ u ’1’i (11) : (0.5 msec long at 10 Hz) w”u ~‘ d e l i v e r e d  at 30—sec
135— t ,j’j, 1 , / f . , (12 refs.) intervals at supramaxima l current str ength. In
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/ l s , I s ij , .  u 1 ‘‘ ‘  ‘ ,~ “I’’’,., ‘ ‘‘‘s sn’~ F “‘ s ’ ’ ’ ’ ,’i’,’’ n,
( :111/RE NT L I T F I / A T U R t  5 , ’ ’. .,, .‘ ‘ ‘  I / l i ,  ‘,“i. r”,,,l.,’, I ’l l !

St r i /i s f t  i’m the u ’s ’  ‘I s i / c t  I I,. s f ’ , . e u ’  I s  I r s i r s  resulted vu,) l l u s ~u’ m l  2 ,  5 IV Irur 14,0 sec ,nd s,icu’ u’ pa i red with
i n  .1 1 i t c h , t hc ‘if I - ,‘ “sponse that fu ,’ I I inw,’d t he, ‘nd un t ‘ ‘ i t u i  males ..1 If , saruue’ u~ u’ , Un I ri’ , led male ’,
of I h, t r u  in w i t h  ,, sir i cular lo t s ’,,, , ‘ t r i p s  tra in’, Icr t e l  spermatozoa t i n  , nss ’ st 50’ ~ f th e RF—

3 ii, ‘ tI ne c~~’”,’1s. i,i ’ s, : . s ’ n r i ~‘i i . S ‘‘ inn m e l s ’ slur ing t Sr” rc’atec f female’, in c,,nt r u t  l’ s  lOOt of con t rol I”-
rain, 1 “p, r ’ n u r u  a ,u’ s th en va r (u ’,/ ahu v u ’  ,u ’ u d bel ’,uu ‘‘ s~~I s ’ s ,  Becausi ’  it s , lu ’ ’’ ,u ted f , males r s’’ .t ’’ ’ f  on u ’,, ’ ir

37 C s , ‘ oose ’n .s’ t O n’ S ‘‘~l n’r , ‘ ,s u u,’” ’’s’;’,’niii ‘ ‘i , ’ 4 I h, i /l, u ’sa ‘ i f  5 ’ ’ u Pt t r , ’ ,i l r , , , ’ r i s , ‘‘‘ .u~ , ng rs’ ,rma l copul.il  sin

nsp ors,,s, I i f ency ‘I iii . . ‘‘ u’u’’,I’on’,u’ i i i  i t ,1 cx -  d i l l  i c u l l  . a n c o d  esnpe’ n iment was cusodn a ” ted in
ponent a l l  w i t h t n ’ ” ’  ‘‘ra t ,~~r s  A ’  p l i t  ,u ’ l ,‘ 1 t I , ’, f —  wh ich egg ‘ i t  ch ‘slI m RF ‘ v s ” ,  .ure ci,, , c v i  ‘s,,rc’d
response, .‘ , ‘m.  a I 1”,’ .,r s e .  l ine c, t~~~~. / s , u  ,ssi , ’’, in Male s  and f e m u na l u ,’’, ac re  col l ect c mf soon a f t e r  t n  l ’ s ’, i o n ;
t emper ature . ‘ ‘h ,ibi’sve .os ,/ ‘an  low 35 C , w i t h  I/ne m d  after th e f i r ’ .t cluster i f  e ’sq ’~ cs ’ s ’ .  ov i pos ited ,
ze rur t n t  ‘‘~~“l’~ s ‘ r i n g  ‘1 ,1 C and 42 .3 C , nn’’ .5ics l i v e l y. 1’’,’ ,,nl e’ , ac m ,’ exposed to RF fields at 1 .5 and 2.5 IV
l b s  n e c ,  m a cc ry r”s ,sonse s f  the str ps I i. ,,s’is/eu, ’lu ’, for 14 .0 ‘ , u ’ ~ . The uriean number ‘if eggs laid per f’s ’ s’.ale
a c t  V I cho I ne” ,. , ‘. -,,‘,rst ,‘r ,t ove r t “,‘ n .uo slu . ’’ I t o p,’ r — c v  po’.n’si I i  39 MHz mad i at ion at I .5 or 2 .5  V ,~.,s
at ru ss tes tcd , A”s ’  I it ude . ‘ I u I~~~a t. i nn ’ . . I S t r i ps s i g n i f i c a n t ly  lower than thu s mean per untre ated f —
from tI,, junc t ion v r i c c  I , t 1 Ic / ‘n ~ e”r ’ 20 C and 37 C mole c entri c I , Th e egg ha t ch percentage fom females
but dccl ii i , ’si sftari’ul’, ,,u,’ ,’ i u i, J ‘n. ’ ’ . I int l r s , ~..i th t m,’ inseminated before RF treatment and s ulc ’.n” qucnt l y cx—
zero’- i nter ee, ’ t’ . s ing I ’ ; , 2  C , i sc ~l ‘v C , respectivel y, posed to RF energy was significantly lowe r than that
T’,,. i n h i b i t o r y r,cs pon’,, suf I fs , ’ jun ction a l s t r i ps to for untreated controls. In a third experiment ,
u sopropy l none pi nu ,’ps r i n,.’ ~a’ unchanged “cu r the range spermatozoan activity in the spermathecae of f,’rsales
‘f ti ”ip cmitur ,’’s t,’sted . treated with 39 MHz RF energy at 2.5 l’V for 4 .0 sec

du’cr eased dire c t l y with time after treatment; whem ’.’-
as , speritmato zoan a c t i v i t y  72 hr pos t - t rea tmen t for
nontreated females was very hi gh. The act i v i t y  of

5 032 PROSPECTS FOR s / Y P E R T I I [ R M I A  IN HUMAN CANCER spermatozoa in the semina l ves icles of males exposed
THERAPY , PART I :  s 5 Y P E R T H E R M I C  EFF ECTS IN to 39 MHz f i e l d s  for 4 .0  Sec at L5 or 2 .5  kV 3 days

MAN ,,fa D SPONTANEOUS s’uN I M,sk TUMORS: a’,,,) M u l l e r ~ a f t e r  emergence was a lso measured , and the mean num—P. C. (;s ,,1st . S,, ’l io l ’ sq v, U n i v .  A r u z o n a  M u d i c a l  Sch , ,  ber of a c t i v e  spermatozoa in the seminal  v e s i c l e s  of
150 1 No r th  Cas ’c ,it s s I I  Av u ,,  Tucson , AZ 85724)~ Con nor , RF- t rea ted  males was less than 50’s,’, of the number ob—

A .  ‘ tie ,js I , in .vu ’  Id it, S. ‘ Inn , in,. • 11. L , H . ‘10,1:
14 4 ‘ , ( 9 f ) ‘ ‘  served for untreated males, fu ss m o r pho io g uc  damage

23(2). 89- 95, 1 77. ,3 , m n ‘. to spermateie~a from adu l t s  exposed to RF t reatment
was ev iden t  at the t reatment l e v e l s  used .A Phase I study i n v o l v i n g  t he use of radio frequency-

ituduced / ‘ ‘,‘p e’ r tbu.’r’s H i and ir r a ni i .mn ion for the treat-
men t sf spontaneous anima l tumors is ,“sc ribed. An
RF gene rator oper5’in ing at 500 k14 z s u p p l i e d  power for 50314 NORMAL DEVELOPMENT OF THE FRU ITFLY
l o c a l i z e d  l i i i i m ,’~ . N~~~ H,’ ,  were imp lan ted  in regular  : :RsA : ~“i i [ . ’ ,ci IN VLF MAGNETI C F IELDS.
geome t ry enrompassis”/ If ,, tumor and were connected c ; ’ , ’ .)  Goe t z , K . C. (M a x -P l anck-lns t itut fuer
, .r ’sv ir’ .,ulI y w th ‘ietal braid Co act as electrodes. bi ol ogisc he Kybernetik , Tuebingen , West Germany)
The RE qenerat’’r . capable s f  delivering up to 20W of Goetz , S. :‘ ,‘s’ ,~~:,n ’~~’s rp, ’ i  32c(I/2). 12 5- 1 3 2: lq ’7.
s siiw ’ ’ r , is .u’l,’,s’ i .nt e f,,,r sme,, l I t u ner vo lumes; for larger (28 r e f s )
v, ’ lcs ” ,’s , an kF a t y tp l i / ’ ier , capable ‘if d e l i v e r i n g  200

~ sf ;,s’iv,er , s an f,e’ ’,su” ; , To .l,’s (~’ , 24 an imals  w i t h  A s t r a i n  o f w i l d  type males of normal v i a b i l i t y  and
v .. i ous tea l i ‘ ; ‘ , . s , ’~ h i s I ’ ’ ) ’  q ie ’ s have been s u b j e c t e d  to subnormal l y v i a b le  .~ sq in, .7— 3’ ;t p females of . s’
more than 80 treat ” , n ts of RF-induce d s’ ,qstsrthe rmia 

~t’.;,~i 7 ’..s ”c. ‘ ;m i  ‘ .i, s ’ s i’  were exposed to a stead y or
in  ~~~~~~~~~~~~~ ion a i t h  i r r a d i a t i o n . U/ l i m e  t o t a l ro tating homogeneous magnetic field of 9.6 kHz and
s ’ ss s’ Sse ’n’ I turn e r 5 , 50, f ive shown nnm ark e ’ ,/ r eg ress ion  about 2 , 5  0 for 514 days.  The y i e l d  and sex ra t io  “it
( c o m p l e t n ’  r em iss ion  in n i ’ s , ’  ,,,su”.) , P re l  i s i n a r y  the progeny revealed developmental  damage and sn”-
res u l t s  m d i ’  . u t m  t ha t  RF ‘ , srm . ’r .l s . t m ,  be used to linked recessive letha l mutations. Compared w i t h
~,r,s, / , s, ,’ l o c a l , . ’ , . ’ ni’ t1 ,”rth,’r m,. i f r  ‘ n i c e r  therapy subsequent generations of the contro l group, the
and that  ~ f f e i  I v, ther,’ia l ,ii,su .s are probabl y in the subsequent gene ra t i ons  in the exposed groups showed
range .1 143 ’~,, C fs,r 30 m m , Nnm rursa l tis sues w I t h i n  no deve lopmental or he red i ta ry  load ,
‘f’ s tru ’ .mt nnent v i ’  s,’,,’~ have t o l e r a t e d  I fs,’ t,,, .,t and
heat p lus r a d i i ’ ion ,ji,ss.5 employed.

5035 MECHAN I SM OF REACTION OF THE HYPOPHYSEO-
ADRENAL SYSTEM ON STRESS ACTION OF THE

5033 ‘,PIPM,;r”I ,’ ’ ,.AN A C T I V I T Y  AND INSEMIN ATION IN ALTERNATING MAGNETIC ~tE LD , is’s,;; ,) Udl ntsev , N.
: “ ‘ , ‘~‘i’ r “ rr~p FOLLOWING RADIOFREQUENCY A . (Dept. Biochemi stry of Med i cal Inst., Tomttsk .

ELECTRICAL I/s f t u b  ‘~l (COLFOPTERA : ‘IE NE IIRIONI DAE) , USSR) ; Moroz , V. V . zt’ .’ .~‘n . . i , ’i 1’~ ” c ‘~‘r (6): 72-
I P al , P . 5, (DepI, F”t ‘ i s ’ s ’ . I ’ ” sy , Univ . A g ric , 71i; 1976. (13 r ef’

‘I,’ i ’m,,,.s , Ba n’1 i. , . , ,e 24 , I n d i . u l  Ba l  I , H. J ,  ; Ne iss in ,
5, 0 . ;  S n ” t s o n , 1. F . yi ”a’ : ,’ ’, ’ . ”C t 

~
“. ‘ ‘ ii” 7 0 ( 2 ) :  The s’ffe’i t of permanent or i n t e r m i t t e n t  ex po ,e i mu ’ to

282-2it4 , 977. (8 re ’ ’ )  . i lt e r n a t i n g  i ruag net ic  f i e l d  (200 Oe , 50 Hz) on the
f u n c t i o n  u,f the hypophyseo-adrena l s y s t e m  (adreno-

Sperrrna t ‘s,’n ,.m u i ,ic I I s s i t , ,  ,,nd insemination in 7, n, j.~” 
, Ce rn i cot r i p  is hormone [ACTH I leve l in the p i t u i t a r Y

5 ’ ’ , ’  I n s e c t s  ~s.’r~’ eu,,” i n”si f , . I  lowing exposure to g land • s t e r n s  i d, ’/ enes is , p lasma II -oxycort  icos te ro ld
r , , ’i i ’ , frequency ( P r )  rod us ion , F i r s t  , adu l t  I,’r ’,,, In ’ s l e v e l )  was s t u d i e d  in male rats. Coot inuous cx—
were “i , ’ ,‘,m”l uu n 3’t Ml’; il l  Hel l at an c l u e  I rode posure E c u  15 m m caused a g4c increa se In the p l a sma

I,

-. ‘- —  -—-- — ‘ -- — -.-- .- ——— —-.. ‘- -- . -“.‘ - —_ ‘-__r —‘ ‘- -‘F



( s ’ ,~ 
\5,,,,,..’ ’ ..5 / .‘ n, s ’ ’ ns/ ,’s , ’ s’ .

‘5, ‘‘ u n . ’ .’ Ic ‘ ‘ s . ’ ’ ’ ’  t’ ’ t :l,liflf N i l  u I t h A l i s u l l

I I  .. , n n t t n c ’ , s t u .’u ,,s / I, ’ Q s  I c ’ s i ’ ’ , . n i ’ ’ ’  w s I / .  ti ,ssmt n ’ i n l S ,  30 u t ni ms if ‘‘ , 1 ’n’a~ ,n~~’ ,,,n ,l s ’ ,s , ’ , i ’ ,l , ’ ’I , ‘ , . i i s , l ,,

r n” , ’ . iu u / u i  I I ’,’ t n ’ ,. / i m n , ’ ,I I t , . , , , ’ 14 S n ’  ‘,ll i’ , in t f,, I ‘‘ ‘ci v’ i . , ,, I c I , i ’ f s ’  w f s i ’ I, ,u l ’ s’ s , s m i t  ..1 t i, . , , ,  ‘ v u  m ’ , .
if , , ’ sluu’ S t  i,’’i , . P  i n ,,’ , ,

~
s s ’’, , s r i ’  in,.’ , , ’ .,s,’ sI i ’ s  ~I4 lnr. of 22 ‘8. m l t s ’ ,  ‘f l n i l e  , rs , f 2 P ’  I I .’ ‘ / s , . ~ (h I ,, ,, ’

I i r t c u  . ‘  t t , ’ s r t  , 5 155 ’ ’ , is re ’  l u ,  1 ,5  hr ‘ f i l l y Ii,, 3 , I av ’ . n ’a pn’ s n ’ , ’ , Wi s ’ .  t I s, i s , ’ ’ t i c, f i,’I,l ‘ c s ,  5 5 , 1 . 1 , 1 ‘ ‘ I ’ ,
“ c s  s , w t n i l , ’ n ’ u , ” s ’ , . r , ’  f r ~t ’  ‘ d.’m ,’’, II, ’ I C C  , . , n n s ’ r u u  r , mi s  rn” ’ 1 5 . ’  i t ,  m i t , , , 1  ‘ f,, , , ’ , f i snw ’

, s ’. u ss ’ ‘~~~‘~s ’  5 , ‘ , I s c i  t h l’ s, ’  s , , s , t  r , s / , P , ’ r —  cv ,’, , SOnnet , .c . i f s , ’ ,  c a,i ’ , .u . c l i y  . , I ‘, . j, ’, 
, , I

“s,u n ie , s t “‘i’ ’ ‘ ‘ n ’  b ’ ’ t  ‘ ‘n I ,, c .m,n ’ ,s ’ ,f .i II n i , u ’,’ ,,’ ~fl ,i . 1 ’ , r ,’ ,i ’ . n ’  i i ,  l I . u ’  I - w ay , ,’ n’ .~,l n s f , ’ , ‘ i,,,., 5 . ,  I t ’ ,
ui ,‘ v n ’ i  • 

,,, s s  I,’ s c ;  ‘ ‘ m ’ s  t t ’ ’ s , t  n ’ x p s s ’ . s s r’ n ’ 6.5 hr Ii., s, ’ s , ’ ’ , ‘d i sc , , .  0 d i s r i u n g  i ,, . ‘ , s c ru ’  I,, t I  s i ’ ..,’ 1r . ,’ i is .
I’, / , ir 4 ,i,s’, ’ , ,.,uu’,u,’s ,f ‘ , I t ’ , ,I’ . ,, roas t ’ , S u m i  l a r  f i , ’ I d i s i ’ c ’ , l v s ’ s I  n /i s ’ T — w . s v n ’ , i t  .u~ipi . s u ’ , t / s , t  ~~~~ ‘ ‘ I

Chan ,,, ’’, c ’ , ’  j f  ‘,~~ ,‘ hs ,’ rc , ’ ,: i n  ( hi’ a c t i v i t y  I s t n ’ m o i d —  u s e ’ t  it f l u i d  aft ‘‘. I” ‘s~. s i s n  l y iii,,’ su ’ s s u ’  , , ‘, / r i,’ , I . , r  i Ii
‘ “ ,esc c  IS  • i~’ 5 ,u,’ s , ,  iit ,l On , u ” a . n ’ s , ’ ’ ,  I or 01 s ’ rv , i i I n s t c x -  5 i , s t s  in I i,c csc y .’ s ’ ‘ i s ’ ,1 i on,.

u ’ i ’ S uu’ n’ , It  s,,,’ , 1_ n,,,,
,, 

I ,i if,’ ,f t l’ s , , t  II., ,— f I  ‘ s ‘ si s.  I sm, ’ t
/ ic i n  ‘ sc~ ’ . . ’ . 5 s I ’ s 1 thrs )uq In t I ,  ‘ s y l s , , p f s ’ ,’ s s . . ’ m . I u , ’ s , s l
‘a a ‘a t u ’,’ ,aumd t . . ,  I h,’ in tt’ ru s i (v c f  I 1 s u ’  S ’ S  I c .c I cc,, ’ , de —

l e s t ’  c i t  On t ’ se p u n  P ,,~f t fmn ’ cs;’.. ,~~ , . 14038 L F ’rlJ ’ l’S OF MI CROWAV E RADIATION ON I s A A C ,
I.MBRYOS , AND C H I C V .L N ,. (, u,.. ) Dav id sns n ,

J. A. (SHUR-GA IN Div. , i , ;,n,,,nI ,, P t, s r ’  I, t i ,  • B ’ ,  130 ,
Wino i ;su ’s j • M .,m , i t  .il s ,a) Kn,s’n dr ,m , P. A ,  ; H,j srii ,l , C . I’,, V.

5036 E r  t y l S  ‘ , ‘ REPEATED l’IIt ,kq w ,’. c l  IRIIAD IAT IONS ,,‘ o, .‘ ,~n, s’i. ,i, . “ ‘ “ A6(4 ): 7 0 9 — 7 1 3 ;  p / C .  ( 1 2  n i  / s )
TO t e l ‘,t , II I NO RAnI 8 I T  E Y E ’ ’. , ’  H i r s c h ,

C 
~~, (O i .n . i l i a lm i c  P ,itholoqy D v ., A s ,s, n ’.I 1. ,, i,’’, I r r s t ,  A ‘,ei in.’ ’, of e’yqsn,’n i ’ s . c n n s  s ,m’ ,’ .ns~~’, t b , i un mm s d ,,, tu ’ ,und

i ’ irho l oq y, , .5 ’j’, 5 ,,s , , D C) ;  App I e I c ’ i r~ , B. ; Fine , B. lu r i i— t ,:’r m e f f e c t ’ .  of s i n g l e  h i n t — a s s  n i p ’  dose’ , m , f

S . E / n ’,s ’i , P . V . K , , ‘. ‘, ,‘S ‘: ‘ ‘ ‘, , s . ” ,c”~ 1 6 (4 ) : 3 1 5 —  n t i s . r,c cs,ivu ’ s,,n i , ’ rgy  (o moduced by a R.syt /c n s~in Radaranqe)
3 l ’ i, l ’ t 7 7 .  ~, 4a m s . ” ’ . on I — d a y — o l d  Leghorn f’s’~ti nisJ :1 , 1cc ’ , sa,’me l,c,’rfor,’,u’si ,

The :‘s in i ma l l e t h a l  lu,, s, . 5  microwav e ,‘m ~s’r. 1y i n p u t
“ib ino r .ub bit ~ ,.,.‘ s , ’ . v i ’ ’’.r’,I to ‘ s,’ l , ,’ate’ i 3,000 till, I c r  t he’ s i a y ’ n i l d  i I , i .  k cc ,ss ‘ ‘st , m i’ , I i s f , n , d at ap p rs cvi —
m l ,  ‘ ‘‘c . . ’ , ’  n . .u,.qat i ss ss s at cs ’s, ,. ’ d s ’m n ’ .i tu ’ ’ ’ . en 50, 100 , i~mt s ’l y ~~~ W/ ‘s. si,’ ’ a ‘a — s e c  s t ’ s  v i i  or a t o t a l

300 , t ,~,Q , ,, ‘r ’ 500 “ d . ’ ’. ’ . ’  ‘ sir IS  mi n n/d.,y ‘ , v s  u’ ., ‘,l hOC’ W ’ .c, (J) , Sublethal r ,u./m ation ‘it 596 U’ ‘,‘ ‘ s .
per ios l  of 30 u i ’ 5 ’ , , i sa c i  in,  .‘s t s ’n s ,m ’’ imnOtio r a s s v c r , ’  I’’ r —  (6— .,,. ‘ ‘ v c ’ ’ ’ ’~~’ ’ ’  c’,,s’,,.’s/ ,,ncs,us ’ .ciou snue ss f i r ’ up l’s  )

i . , ’ . , :  I. ‘r si~ to I yr  is.’ ‘ ‘ “‘ n’s _ I music rowave’ n t  fec I s  on vu in OslO 4 ,’ tie r C a l  i t  y , sun ‘v i  vors showed socnie cutane —

the c m ’ , se I ow ,‘ . ccn ’m 1,’”.’, I I es of 300 ~s’ / . . “ , no ous burns ass’,, I., ted cc itfn men luced u’ .,r I v  p u “iwt h ,
s sc i, l ,‘ , ‘ s ’ s q u s  ‘e r , ’  .in I’ , t ,,’ ,I , A t  300 ‘‘W ,’ c , ’~’ ’ and I m c,’ . 3—40 . 1  s t  ni p ,” , t here’ wer, no ,st f s’cts on ‘1r’,cs t h

al I n ’~~
s ’ ’ . ‘“i s . , , ’  it , ‘‘i cy s non ‘f I / s c ’  I i mIc a I “,, rt .,l i n ’ ,, or r. ,r s cc /uc t ‘so , P ,sJ sa l t on at 392 W-’.e’c

v.’ssc’ Is , pupu I sr , ‘,us ’ ,t r I c li ’s ,, , ,i:,d Cv i .1’ ‘‘a c s t  ( 4 —  sc’c vp.5 . ‘ . s s ,’ s ’ )  had no i isns ,r’’ i sate s r  lonq—ters s’ ’ ’ / —

i s , Pt .’ , I n  t i ’ ,  S’cI,( .m ; ’ ’. s s l a r  i r ides :n ’ ni n ’ ( P S I )  / s e t ,  on t I ’ , ’ bi ed, . A sat ’,’ maxin ium exposure dose
Ju ,, , n d  old t I ’ s ” .u vcrasi&’ ’’ S 17 .5 ‘lays ci f i e  r i r r id  i a— of I .‘W / , ,‘‘ “,vs’r 9 sec is proposed for I — d a y — o l d
t i o n  i t I t s , ’ 300 ‘ ‘ w ” le~~u ’I At 400 iS ’’” , PSI c h ic l ’ , .

.s rn ’d n I  er an t v ’ , r,aq’ it 5 days ;  ~‘ ,is, ss , i Iu’ ’ , in t ies ’
,,i ’ ’ , t c’n i o r Cort ,’ss ,sf I t,,’ l u ’,m ’ , .,,‘ l s ’ .sr. ’ s.i .,t ;s. r an ,avs ’r—
a’ : .  ~~f ~ / . , ~~~ . , , s m i , t  pos ts’ r i ~ s r is , ,  t ic a l cal.,r ,. t , ’,,~’,

C’ u i ,  .,‘ ‘ .ip~ ,.s , , m c c I  ,i ~ t ,’r .u’s a v e r a g e  i 10 , I , uys  si t ~OO 5039 1,011 ; /s O L OF N O N - I O N I Z I N G  R A D I A T I ON E M I T T I N G
Se s u t i es. iS ~, l e n t  Icular opaci t i es DEVICES IN CANADA . S . e  .. , I R ep achol  i , M .

yr  ,‘ n rc ’ ,sss n l  but wt-r.’ I im I ‘ s i to the  pus I er m r  cortex H. ; c ’, , ,  ‘sO , S. K. , Benwe l I , C .  A .  ; fist t • C .  C . ‘ u’s :
slu r i ’ ’  s s f ’  1 0 1  I ,  i., , , , ‘ , , , n r ’, I n i, scm vat is ,n , I t appears I ‘ “ : i: ‘ , s’’ .., ‘ ,“ ‘ ‘, ‘s . ;,’ ‘ ‘ a s 5’ , ’ ’ . ,  ‘ ‘ ‘ ‘ ‘ s , ~“ ‘ , , 5 ’  , 5’’

,

cataract’ ,’ ,, changes ‘a s e  . ic Ic  n’ s s,l , ’s , t on the I
’ ,’ , . ‘ ‘  ‘ . ‘ , .“;‘. ‘. I, P s ’ ‘ ‘

~~
1
~~ ,’ ’  u .  I nt e rna l  ionol

p r o s ,  ion s , ’ l ocal  t , ’s’ s~
,,’ m,, 5 urn c i  ‘ ‘v,,t Ionut ‘ oaf / ici ent Pad i at inn Protect ion A ’,s ise ’ i a t  ion . pp. 3 3 7 — 3 4 0;

to  in j u s r s ’ it’. fees ’ con i ca l  , , I l s  wh i ch , t’ ec,lu’,e’ 5s f  1977 ,  ( 3  rr,’f’ . ,’
If,. ’,, , ‘i.u ’,i I it  n ‘ ‘i i ss i ; ‘ ‘lie I,,’ ,, t , s’ s / n ,  q’ . fir st
re ,, ; ye C’,,u” .,’ s ( . ‘ I,’r ,, ’ I l u l , , m  v .ucj, sI .,t sin) and The cscs ’t ‘ .1 of nonioni,ing radia tion (NIP) emitting
subsequentl y ms - c r i t i c  (catar acl ,su ’a l changes, devices in Canada i s  d i s c u s s e d .  Over 60 NIP d e v i c e s

are being considered for possible regu l .’st s irv control
and hi qf, p r i o r i t i e s  have been g i ven i s , tI ’s ,’ te l lousing:
ul ir ,m’,,,, is,d ( d i o t h e r s s s y  d i an nos t i c , and industrial

5037 THE ~1Fl .T OF O’i ’ ,T C N T  MA (,NETI~ FIELD ON c ls ’ .i rs i nq ile ’ v i c,’’,) ,‘ , ic r ’ sswav,’s (diathermy , bloodwar m—
[ C C  ‘ C  ‘ xi’ s ~~‘ “E NTAL AN I ‘11,1 ‘, . 1 . ‘s .  ) s ’ ., c s,ssuts ie ”c i,, I ,:i’ ‘m s,csn i  i c m  r ions devic e ’s , ‘s o d act i ye

G o u t , if . s / i l  I ‘1 ‘a i~~’ il ’ .s, I Ogo i nej I Doswi,s /e, a l— i’sr-t,, l de leciors) ; and ul t r a v i o l e t  (sun lamps , dental
‘ , e ’j  Pt,t’ 70— I I I Szc,’n’c i n , F’ ,cs. ,’,’ . ‘n c ’ i s a  72 , Po l i n nS I . pol ,,“sie r I ,u r ’ , , me’s’, am y l u  “l~” 

, and i n d u s t r i a l  S t e m  i I i —

!“s ,,t .’s.. ,’ 1’, ‘ 7 6 ( 2 ) :  16 5 - I f ”,. 1975 ,  1 ,’!, rs ’ f ’ , I  ,‘ s’ m ’,) . D r a f t  r e g u l a t i o n s  on i c c ’ above devices are at
v a r i es ’, preliminary stages. Final fomnu safety codes,

Rats , ‘s s t ’ , n ’  I /,ars ’al ”rs were- c•ls n isu’mf i ’s a ‘ ‘n ’ . t.u rn l w h i c h  out l ine  how to use the d e v i c e s  in a safe  manner
nomogenous i.,r ’  t i c  “ Id if 7, 000 Oe ‘aver pe r iods  511,1 how to i n s t i l l  rsect ’ ,sary precautions to ensure
of up i . 60 mm to i’m,n e s iii t . i l s ’ c l e c t r . ,s .. a r , f i s , s t r , a t t s  that personnel exposures are within acceptable levels,

~t C C I  u,.ss ,~~e-s , Th~ E’ I’, ‘ r a t s  ‘nent- r,, I I ,‘ d i  ‘I “nt  /‘.,ve been c o m p l e t e d  on open beam microwave dev ices ,
i n c ur , 1 , dur “I ‘c , ’ . 5 r , ’ , a l t ’ s ’ . . ,  0 in sonue cases c losed cavity microwave devices , active metal detect-
f l u ’s, ’ cc,us u t “ ru f u s ’  tow.imds m m ,  r,’ ,u’,,”iI T—wavt ’ ann - ors , and ,‘u ’ , ’ n , sn ’ a t  r a t i o n  lasers  . A survey in O t t a w a

p 1 i t ,  S ’ . The ‘ s a g s s ’  i c I f  I l u-cs  is,’ t i l l e d  to area sc hools i n i  ‘.si led that  some d e m o n s t r a t i o n  l a s e r s
s O.,n,,I,. Is ,’ ECG c f  s ” I c ”  Whe-n ‘ c.,”, l e r ’ a  cs’’rC ‘‘mu1 , c , ’,e’I ;mru ’ suffi cientl y powerful to produce eve damage quick-
i s  II,,’ I ‘ I d , ‘,l ’ l o if i c a nt  (CC ‘ . P’ , i’ nqu s ,m~s ;nu ’ . u m n ’ .l .l f t’ ’r u’ r than the  ‘‘b l i nk’ ’  re f le ic  I ’ m s t u d e n t s  who mig ht ‘v i ew
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‘lnis/s,sji. ,lI I tS, ’, 0 s t  N’sii,s ’’s ,,csns / I ln’s uu ,ss ,. ,,. s ’ c ’
CURHE NT UT E NATURE ,,I ’ . ,s . ‘ , 5 / ,  1 ,5, u ’s,. 5” l’)//

t i n / l u ,  c i 1., ’. , ’ , I nv e s t i q a t i o ns  ‘ ‘ I  the’ ~i’’ ss ib le ef ‘ ‘52 PROGRESS REPORT OF THE IkPA ‘,, T S I I ’ Y  GROUP ON
f , ,  ‘. ‘ I ul to t i  ‘ s c t d  s i  m l Cr inw, ,vc rad I i t ion on blood ‘ P 5 / i  I 1/’ ION AG A I N S T  Nt ;’ . ION I Z I NI, RA D IAT ION ,
.‘ :vs ’.,’ . i s . I , v i ’~~ I, ,,,,, n ri ,lis u t s . t  h ,mI mis, e ’ l . ~’ c t  i ’ I , ’ —  (b,’’ ’ ,) .J,i. ’i .su ’t , H .  ~~ 

‘ i ’ , ’ ,’, ;‘‘.n”s ’j l ‘ “ . u
t, ’ct ,’ut’I m’s when iOu ’  tempem l i u re ’ c f  t b ,  specir ’cc’ns is h e l d  ‘ ‘ c . ’. ’ 7 ’  5,; , j ’ . ’ , 0. Id ‘, 1 0 ’ ’ ;’ , 5’’ r’ “ ‘ “ ‘ A ’  u /
C’ s n ’ a t , m s ’ ’. , ‘ ‘ ‘ — ‘ ‘ sC . In I em na t i ona I Rad i ’ m  1 ion Pro I c’s t is .,, (5 , ‘,oc i a —

ti on, ‘~ ‘ p . ;  1 97 / ,  (0 rn ’fS )

Source’, of 000i on hzi r u q m i i l i a t i m s n  (s’Icctroma qneti c
, : ‘. “ “ .‘,I.I[R AND THE LAW OF WORK—A CLASSICAL PHYS- radiati o n of 5 cIi ” . l . s ss energy euiua l to or I s.”.’ than 10

ICS APPROACH (1”: .  ‘ Ohemusann , U, (Nn ’w e l e c t ron v) i s ’ s. surveyed . Hazardous sources of vis-
Ysi ~~’ V ant ,mn ’sx’ Press): 102 pp.; 1976 . (15 mu”fs) i / I , ,  l i g ht Include pr ’ijector fuu lb s , spot Ii n s /st’ ~. and

f l o o d l i q h t s .  Occupa t iona l  he ,aI  t O  h,i,., rsl’ . .,r i ’.i nq

use ot d i mee t  cu r ren t  f , ’ m the t r n ’ s  t nnent ‘if canc s r  / r e ’ ” ’  ex[v s ’. n s m s ’  to, i uuf ra r , ; s /  (I R) ,imr.’i u ltraviolet (UV)

I s d is cus ’  5 d  thc’ i .r, ’ I ‘ a l l y in terms of t Is,’ p hy s i c a l  m u d  i at ion .i r,’ u s .  ‘sic i a’’ ‘I ‘c c l  t h ‘ m e t u l  ,,n’ ld i  nip and

process of forced ion migration . It i s  contended s _ s i t t i n g  (‘IV ); the fabr ie.,t ion , cont rs, I , and use of

~
‘ “I ,., m ’ s ’ .,E’ iOuS t iss i s e  conta in. ’ ,  a hi gher than nomina l f lutsreSCc ’nt arid mercury vapor l ansps (UV) ; UV ‘ i c r -

nc.’ ,  I i ~ s Ion concentration , w h I s _ h  l e a d s  ti ’s c h . i ns s é ’~ 
i I I z,a t l i m o ;  and c,utdoor act i ‘.‘i i i  es under the sun ,

it ,  c s _ I  ‘A i r  bioche n ”i stry that in turn produce cancer Med i cal exposure to IR ,and lJV s’ii I i i t i o r ,  is increasing
II ‘r ,  .i i fe-ration , The e f f e c t i v e n e s s  of r a d i a t i o n  owu nq to i f’, ’ expanded u,u’ of t h e r r x ’ t f - ” s r  it.s’ u I i c (I R)

t her ,npy , ‘s ’iair ,st cancer is  anal yzed as be ing the and photothe rapc ’ut ic (UV) methods ,  Lasers  also I re-

“a‘, s. s l t  , . f  forced ,sn iqra u, ion of existing ions , which sent art optica l ft,iicmrd w ith occupational exposssme
causes cellular biochemical changes that lead to can— representing th e chief p ’ .Icss ’ia l hea lth problem ’ .

.‘s,’r c e s s a t i o n .  I t  i n proposed that such forced m i —  Sov rce s of microwave and radio frequen cy r,’u d ia i ion
gr atis ’ s of’ . s s t i n q  ions can a l so  be produced by i nclude r,nd,,r’. , r.s di. ,telecommunication l i n k s  and re-

sr.aI l  d i r e c t  current ’. wi th potentials sf around 6— 9 pea t s ’ rs , t e l r ’ v i s i ’ .n , and rad io  b roadcas t i n g  s t ~~t i i’s ns ,
‘
~ ( h a t s .  “y power) .  I t  is  s uqqczted tha t  two 15 -m m Occupational “vp.s.’;ure rc’ra ins rhe main source of
ses’,i..n s ‘with such direct cur me us t on s u c c e s s i v e  days chron ic and h i q t  I , vo l cxl , si ” ,,,rc’ w i t h  ‘c’s:”’’ I is . I/se

plus a 4-a l .  wait period should he .‘sdi;qiJ .’ile for pro- following a c t i v i t i e s : hs s_ u adcastin rj, telecommuni ,.a-
duci ,,,’; regression of small tumors on the hand or foot li ons , air and shipb ors ie’ radar navigation , ‘t im t raffic

of a ~~~~~~ volunt eer. con~ roI , s a t e l l i t e  commu n ication , “c’t eorology, “ ,“t al—
lu rgy ,  food processing, s t e r i l i z a t i o n , s c i e nt i f i c  re-
search , and medical practice . Major occupational
sources of  ex posu re  t o  ultrasound are industrial c l e a n -

AN E X P E R I M E NTAL AND T H E O R E T I C A L  STUDY ~~ 
m g ,  machi ning, p l astics we- Iding , emu ls i f ,’ir tq , flaw

THE INT ERACTION OF ELECT ’OMA’ ,NET I C FIELDS detection, electronuc su g na l processing , sonar 0,1 cc -

s / T b  r.” y t ’~’P( ,pf ty  C H A r ’ t D  B I O L O G I C A L  8 0 0 I E S  ~~
, t mn ’ sn of submerged ‘ ‘ f ’ t e c t s , and m e d u c a l  uses (whu P ’s are

G , r,j . B. S. (Ph D, disser tation , M ichigan ’, si te the most rapi d l y incr easing scnurce of exposure)
: 

The-

Univ ., 1976); 212 pp. iva il a / ’ I e from ~i’rox Uni v . ne-ed for mu ’ st ernat io na l agreements on exposure l u t’ , u ts

Mi r l nnrs , A n n  At :,i,r , Ml /m8lO6 , Order u.., 71-58 01 ] . 
and guide lines for equipment perfor’n.’socs_ standar d s ‘ ‘a
str esss”/ ,

An e ’ ,’ ’ m i ’ s, ’nt al v e’m i t i c.st i ’ so ‘ , f a n u m e n i c  techni que
Ii., s,al ci ul ,’u tin q the “Ie ctr ic f i e l d  induced i ns i s i n ’  and
scs ;s , ’red I;’5 f ’ s i o l s,s ’ s i ca l sy st em ” , of arbitrary shape ‘,‘.)It) INDUCTION 0~ LII RELEASE AND OVULATLO N. .1-14
,,rt ,l r. .’ ’pes ’ . i t  sun when irradiated by electrot nagu ’sc’t i c RATS BY RA DI OF_ nJEhICY ’~ E~

’t’ON� OF THE MEDIAL
“a ’,’-’ . is :.ml~ ss s i t e S , Tb~ numeric approach in v i lved the B, 45~~~~TU.~ €’~-t ’f’f(ERtU~j’ (MEETING ABSTRACT). : .  -
u sc’ ‘f  ~ rs s nu ,’ nr ., I_ ‘- ..‘,ii.aJ,a.o.”_.o,h-!_~~_.w~ -~-/-,-~~r~fzrrrn~~ ”’~~” ” ” ’ Everett , J.  U. ( D e p t .  Anatomy , Cuk ,.’ Un i v .  Sch . Mc di-
unto ,n ‘ c ot’ s i s ui t ,nn u ,.’ s i u ,ss “ .iuas i ons I’ . ’ nutn ’n.’r Ic cii , ,’ , Durham , NC) ; T y r e y ,  L . sIS ’sI.’ (5,’. . I 07 (1,) : ‘ .75
s o l s j t i c ” m , Exper s ” e r i ts ’.’c ”me conducte d on r e g u l a r l y 19 7 7 ,  (0 r e - f ’ )
and s r n e n l u l a r l y ’ , . ,’si.,’d b i o l og i c  models  c o n t a i n i n g
oul un ç ’ S ’ ;l u tini r i s at frequencies rang in g ~riis ” 1 .7— The e’ff ,’, ts nf non—specific tubera l le sions ntadc’ by

3 0  GHj w i t h  I kHz mo dulation) , w ith t in ,’  electro- rad is ’afreguency were exa,ss i ned in 4—day cyclic rats
m5 m s nnn ’ t ‘ C  f,el d i then at norma l or end-on I ‘sc i c /o n e s ’  , (Charles R i v e r  CD st  ma i rt) under pen tobarh i tal dur ing
Tl ,,’ n’ffe ct s  of nr ’ n i rs .’asm nq the c onduc t ivi t ’, of a given the - pr (r ‘v irus c r i t i c a l  period . The active electrode
‘“smo n ,sere ex ’ue i ru ,’ i , arid the induced field ar’,,f ab- wa’. a 0.13 mis p lat inum w i r e  encased for stiffening

5,s s,cu’ r density in side adults and childr e n ’s in 0.4 tnt, Pt tubing and insu lated except at the very
torsos .~~, r” qua n t i f i e d .  The numeric tec h ni que was ti p. Thu, i nd i f f e ren t  e l e c t r o d e  was a brass rod m t
.‘,Iso ‘us ed to q u a nt i f y th’  above par~’svseters inside the rectum and descendinq colon. Current (2 MHz)
ro ll samp les . U/s ’s human amnion c e l l s  were u.,xposed was adjusted by tri ,, l to nsak,’ lesions abou t 0.5 ne-i
In 2 . ’.’, Ok , u t 20.6 V/t in for 60 ml,: or S I  .~~ ‘I/rn for di ,utus etem ,s/nee continued for 30 sec.  B i l a t e r a l  ba s a l
8 m un c ’ s  I’ ,,inim’ r , chmounosoma l aberrations were ob- les ions  centered  a ,,proxirnate ly 1.5 m apart and 2 miii’

‘. c rve ’ d .  5 c , r t , . n l , e r r , u n P s r s ’ , ,‘s’are also observed in human beh ind the optic chiasma caused full ovulation over-
l’,”i’~”i, cr c’ cells exposed to 20.6 V/ rn  for 40 m a in sir n ight  in five of five r a t ’ ., while apprnx irnatel ”
42,34 V/rn [sir 5 m m .  These chrotnosornal .ifii’m rat inns eigh t controls were anovulatony (including two r ats

uc nOnt i c’ rma l in nature , s i n c e  Ifs ,’ ln ’i ’spera tures of in which the electrodes had merely been Inser ti ’d atad
u S  I , ‘II ‘ u”., Ii ’s ,,“r,’ kept at 37 C or be low dur m g  l e f t  for 2 m m )  . Unilat e ral lesions centered C ~

~‘~‘os ures . t ’ u,’ ’~~’ s - x ps .ss , r cs  cs,’r,’ subs tan tiall y tim or far ther from the mi dl tie f a i l e d  uni form I’~ to
lowe r th ,trs t he- U.S. safu .- ty standard s f  194 V/rn. produce ovulation in ‘a von rats. Wh en lesion s were
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f,’,,,m .,,r.,’,, i/ si , Se-juteuuutne’ 1, 1/’ CURRENT Lilt NATURE

centered 0.5 mm or less from the m i d l i n e  (i.e., irn— on the nervous system has been demonstrated following
pinging on the median eminence) six of six rats pre- exposures tn 147 MHz nadiati s, n which was amp litude
sents’,/ f ull ovula tion next morning . Radioimcttunoassay modulated at frequenci es between 8 and 20 Hz .  An
of serum l ute l n i zin g hormone (LII) In 0.5 ml blood explanation to account frmr some of these phenomena
samples taken by cardiac puncture 60 and 90 m m after has been proposed tha t consi sts of developing a quan-
near- m idline lesionin g disclosed concentrations of titative electroch emica l concept of the greater
278 ‘ 66 and ‘449 ‘ 139 ny/mI (M=6 and 5, resp.) . neuronal membrane comprising the neuronal photp h o l i p i d
The continuing rise of LH long after the brief lesion - sheet of the cell membrane and the constituents of
in g procedure implied either (1) continuing release the intercellular spaces in brain tissue and serving
of l ut e in i z i ng  hormone releasing hormone (LHRH) as a phy s i c a l  subs t ra te fo r e lec t romagn et i c  Fi e l d  in-
( i ’ c ’ s c i b l y caused by p e r s i s t e n t  i r r i t a t i o n  at the teraction with the nervous system. Quantum mechanica l
e le c t  rode s i te)  or (2) in i t i a l  dumping of a large approaches may o f fe r  possible explanations for the
.m” .id s i ’ l of LHRH . primar y in teraction of microwaves and RF radiation

w i th l i v i n g  systems .

5044 P4ONIONI Z ING RADIATION EXPOSURE IN URBAN
AREAS OF THE UNITED STATES.  ((5”:; . )  Janes , 5046 RADIATION LEAKAGE CONTROL OF A RADIOFREQUEN-

D. E ,; Tell , R. A., A they, T. U .; Ha nkin , N. N. CV INDUSTRIAL SYSTEM.  ,‘~;‘ss’c ,) G r a n d o l f o ,
:ns: i ’Vs 0 Or, ’ ‘u II ‘ ‘ . u,a7 ‘(n S’ss’n ’O’s,’t 1’r.’sc~

p ,
~’(5’,’s n’sos, Vo1 . M. ; Rangh I asc i , C . :~~~.

- ,‘ ‘
~h ‘‘ ‘u rns ; t 7”nol C ”n;re ~-c

‘ ‘7 “ n .‘ ; r , ’ r , (‘ron.” ’ ‘cu ; A .” r 17 :,~~—(5 ’s~ h.  In ter— ( ‘a”  - ‘ .~di u’5usi , Vol .  2 , 1’,. ‘~j s i ,  F-t o ’ s’ :’ , (‘i’sfl,’s” on Ar ’r i 7
nat iona l  Radia tion Protection AssocIation . pp. 329— .“f~— .’;/’k. I nternational Radiation Protection Assoc ia—
332; 1977 . (7 re f-i ) tion. pp. 325—328; 1977 . (6 refs)

EPA measurementS or radio frequency (RF) field Preliminary result s on the E — i n t e n s i t y  pattern exist—
s~tre ngths made at 7.. sites located in Atlanta , Bo~~- ing in the vic i n i t y  of a typica l radiofrequer ucy
ton , Miami , and Philadel phia are reported for the 54— sputtering system , a r e l a t i v e l y  low power apparatus
900 MHz frequency range. W i th t n t h i s  ra nge of ‘fre- operating at a frequency of 13.56 MHz , are reported .
quencies , the frequency-modulated band contrIbuted Leakage intensity measurements were made with a
the most to RF exposure . The three t e l e v i s i o n  bands fi eld-strength meter at eye l eve l in jones near the
con tributed about equally , and land mobile bands unit where personnel could be exposed in the norma l
made a n a l m o s t neg l i g ible contribution to the total course of their duties. Resu lts obtained along an
power density .  The inaxitnum power density at any site axis perpendicular to the spu t te r i ng  ap paratus at
summed over all  bands was 2.5 U/cm2 . Four sites , or working power levels of 400 and 600 U ind i cate t hat
about 6~’, fell in the ra nge of 1-2.5 ~WIcm

2 ; there- leakage levels of no greater than 20 V/rn at a distance
fore , some of the population is potentiall y exposed of 10 cm from any accessible surface can be ach i eved
to values in excess of 1 4W/cm 2 . An estImation of with proper maintenance and inspection .
p opulation exposure based on information on the dis-
t r ibut lo n of RF levels and population distr lbution
i nd i cate that less than 1* of the p opulation is  ex-
posed to values h r  .s.tl-m’o-a -’ -W/’cTh2’,’ - ‘i’his ‘e.atbmate, 5047 PRACTICAL EXPERIENCE IN THE GDR AT THE

h o 1 .v..~~ ’hy fr,’r~
’popuIations residing in areas where ‘ MEASUREMENT OF THE ELECTRICAL COMPONENT OF-. an unobstructed measuremen t is made 6 m above ground . THE E L E C T R O M A G N E T I C  F I E L D . ‘Ftc;.  I Eggert , S.

I — ’ — - - Goltz , S .; Kupfer , ‘J. Z n :  .‘ “ C  ,‘ r ; t s rn.z ’ i s _ ’n,~ ‘ 0.—
grmmaas Th’ocee-dinq.’t , Vol .  ‘ , b€ ’l I ‘‘: .“zn’s’s s, F’zs;’s ’,’ ’ us
Ap r c’1 1’/ ’s - 2 7t8 .  International Radiation Protection

5045 CURREN T VIEWS ON MECHAN I SM OF INTERACT ION A s s o c i a t i o n , 8 pp.; 1977. (0 refs)
OF MICROWAVE AND RADIOFR EQUENCY RADIATION

W I T H  L I V I N G  SYSTEMS . ‘b;’s.:. Cze ms k i  , P . In: IV t h  A near field strength meter for measuring electro—
ha l. s ” ’; ’ CPtsz, ‘ “b r- am l’s ’ c !:‘naa , Vol. 2 , held in magnetic fields over the frequency range of 60 kHz
T” tr - t . ’ , (‘ r O n - ” ’ ’ , ,I : y-s l 1.5’- ’ “o, International Rad a- to 300 MHz (high frequency range) in occupational
timi n  Pro tec t ion  Assoc Ia t ion . pp. 315-317; 1977. (2 s I tuations Is described . The device includes two
mefs) di pole probes: one for frequencies between 60 HZ

and 30 MHz and the other for frequencies between JO
Possi ble mechanisms for the interaction of microwave 141z and 350 MHz . The measurement ranges for the two
(300 GHz t o 300 MHz) and radlofrequency (RF) (300 probes are 3-2 ,500 V/tn and 1.5-1 ,250 V/ n, , respec t i v e l y.
NIl, to 0.1 MHz) radiation with l I v i n g  sys tems  are The accuracy of the ins t rum e nt  i s  20*, and I ts
disc ussed. The therma l approach is suggested as response time is I sec . The device operates off of
be i ng Insufficient for explaining several empiri cal two 9—V batteries , which power t sufficiently for
observa t ions . For examp le , i t  has been demonstrated at least  10 hr.  The mlnhnum dIs tance that must be
that d i f f e r s  f t  b ioe ffe ct s are indu ced In the nervous kept be tween the dipole probes and the conducting
sys tem and hemat opo ie tlc system of animals exposed to parts of the hIgh frequency Ins t a l l a t i o n  being mon-
3,000 MHz rad i ation depend i ng on the mode of genera- Itored is 25 cm for the l owe r frequency range and 10
tion (pulsed versus continuous) at the same mean cm for the higher frequency range. The field strength
ener qy d e n s i t y . F requency de pendence of effects on meter Is suIted for optimiz i ng screenin g devIces and
mi tosis in b acterial and anIma l c ells as well as on for checkIng the i r  screening e f f e c t s  as well as for
co l l c i n  s y n t h e s i s  in b,’eoOi r’:’ ‘Oia I i  have been demon- determining the degree of homogeneity and the size of
s tra ted ii, t he  USSR. Frequ ency dependence of effects the - e l e c t r i c a l  field In animal exposure chambers ,
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H;ologis ii ff , ’c tc of Ns,tnionie,’isiq I / ,‘. t,ssss,,, ”;ss, ‘y cc

CURRENT LITERATURE Hu,,Iiats,,,, / 5 ( 1 ) ,  ‘,s / c tm’ s,c/ ss’s 19 7/

c,o INFLUE NCE OF VARIOUS PHYS I CAL FACTORS ON are discus sed , and power density measur ements of t lu”
THE DEVELOPMENT OF A/.”F’.F5t .‘,“lI,i,Y( EGGS . reactive near f i e l d  of a u,, it j;c’n’.-tu.a r sm l radio trans’

- ‘ G au bin- Blam cc iu u , ’ t . Y . (L . i ls o ra to i re  de Bio log ie mi tter (27 MHz) are presented . Using NBS techni ques ,
medical ,,’. Faculte do Medec i ne , 37 al lees J ules Guesde , r eac t i v e  near f i e l d  measurements wer e made for a 27
3100 Toulouse , F rarsu ,’) ; Pianezzi , B. ; Mass,je , J . P. MHz tran srni i lte r operating at radiated powers of 185

( z r ’ , 170(6): 13 05 -1 3 1 0; 19/6, (5 refs) U with a 1.0 m top-loaded antenna , 100 ~ with a 0.5
m top-loaded antenna , 180 U wi th a 1/4 wave’ stainless

Th e , ‘f~~ects of ac ce’lc’ ratic ”m s , vibration , limo tempera- stee l antenna , and 150 W with im 1/4 wave flbe rs 5 l ,, ’,’.
ture , vacuum , and “~iqn e t i c fields in tb, hatching antenna , The measured left , r ea r , an d r i gh t fields
ca pacity of norma l dry eggs of ,4r;,, ,,.:s’s u/ u ’ b ’ m c 2  were in n,W/crn7 for the above sources were : 0.7, 1.0 , 0.7,
s t u dm ,d. Exposure to a permanent magnetic field for respectivel y; 0.5, 0.2 , 0.3, respective l y; 0,3, 0.2 ,
3 - 2 ~a hr caused no reduction in the hatching rate corn- 0.3, res pective l y; and 0.3, 0.2 , and 0.3, “e’soectiv e-
pared with the c. ’” t ro l (93.33-94 , 45. after exposure ly. It is suqqe’es m , ,’d th at near field en’ re; ’ den i t i e ’u
to 15, 000 kOc and 91 .2O_95,77,c after exposure to associated with mobile and portable telu ’sc s ,s ’,m u ’ u n icati c ,s,ms
25 .25 kOe vs 94.67~ in the control). Exposure to a equipment may exceed currently accepted Occupational
pulsed “cagnetic field (150 k0e , 50 or 100 pulses/m m ) Safety Standards , The current occupational exposure
also did not reduce the hatching rates; they were standard as found in the American National Standards
92.23; and 90.97 ’ , respective l y. The hatching rate Institute Standard (ANSI) C95.l-I974 (I) is as follows :
was practically the same as in the contro l after ex— for normal environmental conditions and for incident
posure ts . 0.00015 Oe (66i vs 67’; it : the cont rol  af ter e l e c t romagn e t i c  energy o f f r e qu e n c i es  f rom 10 MHz to
16 or , 88; vs SE. in the ctm ntro l after 21 hr . and 89; tOO GHz , the continuous wave radiation protection
vs 87 in the contro l after 42 hr) , guide is 10 mW/cm 2 and the equivalent free-space

elec tric and magnetic field strengths are approximate-
l y 200 V/m (root mean square) and 0.5 A/tn (root ne-an
square) . For modulated fields , the power dens i t y and

5Li ’c MUTAGEN IC ACTION OF NON-IONIZING RADIATIONS : the squares of the field strengths are averaged over
ITS IMPL I CAT I ON IN RADIATION PROTECTION , any 0.1 hr period . Current evaluation techni ques for

Madhvanath , U.; Subrahmanyam , P.; Sankanran- near f i e l d rad i at io n h a z a r d s p resen t p r o b l e m s , s i n c e
araya s sars , N . , Sin gh , 0. R ‘s n: ? l ’ s l , ” s n t e’ r ’m:,z ‘ ‘

~~
‘ the propagat ion t imes of the field parameters qener-

:~~‘ ‘ n s ’ e .  c c ’ ,’ ,: , IL . ,‘ , l : e lu l  c i ,  ,‘c ii’S S , ( / ‘ , zi, ’s, a t ed  by the various elements of the antenna result in0,’— : ?rss , I nternational Radiation Protection a s i g n i f i c a nt phase  d i f f e r e n c e .
Associa tion . pp. 333-336; 1977. (6 refs)

Reversion to prntotr ophy i f the dip l oid yeast strain
BZ34 f c ,s l l o w i ng exposure to electronsagnetic radiation 5051 MICROWAVE DIATHERMY EQUIPMENT . ‘ u s . )
r l ns / i nq from cobalt-60 ganimia rays to 2 ,450 MHz micro- Darb y ,  C. F . (Biotng ineering and Medical
waves was investigated . The i ntrinsic effici e ncy of Physics Unit , P0 Box 147, L iverpool Univ., Liv erpool
different radiations (in absorbed energy , erg/cell) L69 3BX , Unit ,d King dom). s ,‘~. ‘d ( ‘n , . ‘ ,s; 1 (1) :
to induce 00 revert ants/IO 1’ survivors was as follows : 44-4 5;  1977. (3 re-I’s)
1 ,54 x J O ~ for gamma r a d i a t io n , 0.92 for ultraviolet
( s ’s nm) radiation , 6.5 for near ultraviolet (313 rim) Possible hazards associated with the use of micro -
radiation , and 645 f~,r b l a c L  I iqht (365 rim) , No i f l  wave diathermy equi pment are discussed . Between
crease in the reversion ‘requency was observed for 50 and 7~~u. c,f the incide in t microwave energy i s  r e-
v i s i ble li ght (480 nm) . Exposures to short pulse flected back off the patient , and al most l OO’~ is
(5 se-c) and long pulse (60 se-c) infrared laser beams reflected off the instrument case Into the treatment
at fiuen ces of 48 and 120 J/cm ” also resulted i n no room. Thus , d ue to this chance reflected microwave
increase in the rev,’ r’sio n f requency. Reversion fre— radi a tion and the rather wide microwave beam pro-

‘ 5 . u s  r c s ,s was also n ’st in creased by exposure to 2 ,450 duced by some microwave app l i c a tors , the possibility
MO, microwave radiation. Even at energy densities of excessive microwave exposure to the physiothera-
sufficient to raise the temperature to 55 C , o n l y p ist or patient exists. It is important that the
37 , ‘s.f the yea -it c a l l s  survived . Therefore , no nion most S e n s i t i v e  parts of the human anatomy , that is ,
l in e. radia t i rsrs appears tsi be mutaqenic onl y up to thu’ eyes , are ms ,,t subjected to excessive microwave

wav ele rm ’,ths of abou t ‘450 rim; above this wavelength , radia tion levels . The mon i toring of microwave power
mut . ,c I~’ r s i C i n ’s is not observed. I ” cvc ’Is and microwave f i e l d  distribution is recommend-

ed, A simple monitoring device for this purpose ,
w h i c h  can be u sed as a te a c h i n g  a i d or to i nd i c a te
approximate mic rowave l eve ls  In the absence of more

5050 CURRENT RADIO-FREQUENCY ELECTROMAGNE TIC RA- accu ra te and expe n s i v e  m o n i to r i ng eq u i pment , I s
DIATION SAFETY STANDARDS AS APPLIED TO MO- schema t i c a l l y illustrated .

B I L E  AND PORTABLE TELECOMMUNICATIONS TRANS MITTERS .
((nc; . )  T h i e l • J .  F . :  Wu kasc h , M , C.  To : :‘ V t O
,‘f ’rt.l t c’)’t”2 ‘ c’)’ ;t”,’~t.t ! ‘ r ’o ‘ S c  ‘ u , ,:, , Vol . 2 , t~, .‘s : set

(or- i’ , O’t”x nou’ .‘i , ui~o ’: ’i  Y’-2?~0. I nternationa l Ra— 5052 A MEASUREMENT OF RF FIELD INTENSITIES I N

d i at ion Pr ’ste ct ion
’ 
Associa tion . 5 pp.; 1977. (9 TH E I M M ED I A T E V IC I N I TY OF AN FM BROADCAST

refs) STAT I ON ANTENNA. (~~tg.) Tell , R. A . (Ei av lro rtmenta l
Protection Agency , Offi ce’ of Radiation Programs AU-

Radiofre quency el e ctromagnet i c radiation scfety Stan- ‘461 , Wash i ngt on , 0. C . 20460). 12 pp.; 1916 .
dards as app lied to mo bile and por t a b l e ’  tra nsmitters (available through Nation al Technical Information Serv-
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O ‘s ’ 5e ’ .)’ ,i I 9’ ’ !s , c ’ 5.’ , s’c,, ’c , , .. s,; 5

“i. ’ e n s ” i/ s i ‘, ‘ ,s u’,, is,’s /97/ CUHHI NT L I l t  HA l LIR E

Spr ir s ’ ; I ~~ld — i.’, 2) / s I  • Ds sc  c ss r s e  m t  l iss , PB”25/  the “ c c i  k , c r s  ‘A ,’ . ‘ ‘  to  t I c  , ‘ , .i s ’ m I rs ’’;ce s’ r sC/ and r i, .,nq,c ’;

5 ”  ( I .  r e ’ f s )  i n / 0 1  5 f  t i c , ’ ,’ i — ‘ ‘ r ’ , e ’ x ; c s s ~~,’d t ss l’ s .  h i s ~m c u ’ r  f c ’ i - —

‘l a cy I i e l s l s .  T i c , ’  I i ran c s “ ‘ . . ( O~ s ii 5 u s . : ’ ’  S i n~~ l , a m l s ’ s I

E t e ’ c t r i ~ ‘ s , ’ lJ  &‘ m s & ’ ~ 5 , s t s ’ o - a t , c c ’ s ’  , , s e ’ ; c s ’ C c t ’, w’’rc ma de ~;s .a ’ .t i e — s i to n i c  etc.  s s c .
~

s s oi b bs , ’  vi - ’.’.u ’ls ‘ ‘ I  b e  e o n j s i n c —
ea rn a f r ’ ’ i , u e m ’ e 5  rn,c , s u l .a l , ’ .i ( m M .  r r r ’ .i s l e,j ’,t ,a ’ c t , ’niri a tower L i v , ,  ., s ccl cp i scl er si (‘ . ;c . i ’.c ’ c i c f  ., r is ’ rit ’s , ,, r rs ’ r i c ,l s
to U e t c i r  iii,’ the r . i c l i . s f r e ’ ~; s s ’ r s c y  ( P t  caposu re lc’ v e’ l v a ri ,iI ions in t h e i r  s i i , i m ’ ,’’ e r ’ ,, cl i’ . t u r mc , i nces in n hc
to which per , ‘ s r m m ; e c  I pea I s i s ’ ’ ni, i s ’ ; c , i I  r and ‘ ‘ s a j c m t e n , i n c , , ’  tonu’, i l hi ’ v s ’ i n ’ ,, blon d s l , e ’ ,i’,) , a, E e c  I .ial  I , , ’ s ’ ’ sc r
os r i  ‘m ‘,uc,h t cs ,., r ’. w,,u ld  L ’ s’ , x 1iss ’ ,e ’d,  The t r a n s —  ris e s ,,’’,, d i  , i r , s l  ion and hy t c s ’ r v . i ’ .i ; ;la r i z . s t  ion of t h u
m ’ s i t t  i n g  ,‘c .,. .~~r of  t I m e ’ ra d io stu ti e ’n ous 105 kU (. 1— I irnbus , ,end dy s t r c s l s i , s i , e f i uos iu ’ ’ , c I t he stroIn,a of t i ’se

‘ct I ,‘ rad ‘ted , ‘ ‘ s i ,  u ) in both t ’ ,
~ hor i zotnta I and ir i s  and r,f t b ’  ,ur,e’r s’’h;s ’ ’ . I f c c ’  i r i s ,  The f r~ -

so r t  cdi ~~~~~~~ 1 / m i ’  ‘ ‘ oc r  was 120 fm’ ’ ’ :  h i c ; h , and quency sif the vascu l.i r i, fsuui m jc ’’, i ne r , ’ , s ’ ,,’,I w i t h  length
t im, ,am ’ t s rina cs ’ s ;  ti’ r cm f rid i at ion o s ’  ,a hou t 80 fcc’ t of se rv icc,
u c c ’ c ve qround. P o u r si, ’ n e s i t y  levels on the tower

‘‘‘‘i’ d I roan 1.9 to ‘so re’ t h,oi 180 mU/ce, . I I was
es Li sa tc ci tha t in ‘ c r O c i  Lu pr ove’ ss I a west eec 5 C X  —

,m s c ’,ure f rom u’s’,. ‘ c l i n g trim ’ OSHA standard s (ID mW/cm’ 5055 EFFECT OF ELECTROMAGNETIC OSCILLATIONS IN

f . m  6 n’in or l is n i~e’r to 500 ‘ ;W, c ’  for 7, 2 se-c) the THE MI CR OWAVE RANGE o m~ THE IR ON , C O P P E R ,
s, , ’rlcer coul . ’ work in this f i e l d  fc ’r scm L y 20 sec AND ALLIED METALLOPROTEI N CONCENTRATIONS IN BLOOD

in each ‘-ml” period. Since Ihi s is impract i cal , i t AND ORGANS (EXPERI MENTAL ST UI Y l . ( ‘~~ . ‘ . M i r : t s , S.
is  s u gq e s r e d  m O s t  t uss r wo rk  be pe r f o r med  onl y when N. (Dept. Pathoph ysin log y , l v,i s c, -Fr .iri k ’c v’,~ Medica l

t’ m s ’  tra nsmi t S ; ’ s n’s ‘m ;o’rating. In s t., Ivano— Fr an lcs v sk , USSR ) ; Pudal k a , E. S.;
Lazarovic h , V. C. ;‘~ , c m ” ” ’  , ‘ : : : “ ‘ . : .,
c s , ’ (3): 44-4Cc 1976. (I ref)

5053 EF~ EL 1 OF UHF FIELD OF SMALL INTENSITY ON The effect ‘sf microwave irr ad i ,at ‘ c r c  (CO nW/cm ’s;’ , 10
INDICES OF THE CARDIOVASCULAR AND RESP IRA— m m /day for 7- 2h cl.iys) on i ron sa turation m~~ serum

TORY SYSTe,”iSc , ( s , .) R udnev , M. I . (Lab. Bio log i— tran s ferrin , eu r u l o p la sm in , i ron , and cccp;.e’ s IcvcR

cal and rI’sq ien ic Studies , Ki ev Scientific Re-s. Inst. in the blood and organs was st u d ied in male rats,
c f  Gc’ae’r .m I Communal Hyg i “mm ~~, K i e v , USSR) ; Nozdr~ chev , Sig nificant re-duct ion of the iron concent rat ion was
S. I , ; Tar asiuk , ~l, E , . ‘r ”: ,  ‘; : , ‘ ‘ , , ‘ o (4): 1 3 1 — 1 3 2 ;  found in serum tr ansf e’ rrin (0.14 conv e nti c cmm al units
19 7E, (0 re fs) on day 28 versus 0.22 m ‘s ;cv e’ o i ona I ut i t s  in controls)

blood (44.71 mq . on day 28 versu6 60.86 mq .’ in con-
Tie ~’s eff ect of f lduc,,’c,i r , ’ sr:al ms yp c’r tension , exposure t r o l s ) , muscle’ s (1.66 mg~ on day 28 vs ’rsus I ,8~ rio;!,)

t,c u l t r a  r s i ; t m s  f r s ’ c~~ e ’ nc cj  (uH F) irradiation (50 aU/cm 2 , and in the heart (7.08 mg ’ on day 28 , 7.06 mg/ on
7 hr a day for 10 days ) - and th~’ r comb i nation on the day 7 versus 8.25 m’ssq/) . The i ron leve l in the mus-
heart and rc”.p i ra t im a n m a t e ’ s  ‘ia ’, studied in rats. d e s  tended to norn mali, e by tOm’ end of the experi—
Ne i ther induced r e ’s ., I hypertension nor irradiation me-nt (1.23 mq ’ on day 21 , 1.66 ems/ c Ori day 28) . The
alone produced any appreciable changes in the d ec’ i ron levels in the liver we r e 19.95 mq; on day 7,
t r ’ m r ,.a rs t i , , , t r , i c ’  and resp ir. i: ion rates , bu t irradiation 15.58 ems) ! orb day 14 , 13 .1 5 mg !, on day 21 , and 14 .33
of r , i t’ , combi ssc ’,i w ith r.,’ m c. , I i r y i cs ’ rt e n s im sn ca used a mg~ on day 28 vers us 13.88 rsmg : in controls. Irradia—
statist a l l ; si y nif L .i ’c t increase in the respira- mg ’( on day 28 vers us 0.18 ‘mg, in controls) , li v e r
tion r m t ’ ’  (p O.’L,) (122 /mm v ers u s 97/mini i n  the ir— (0.46 mg ’

~ on day 28 versu ’. 0.42 mumq d in controls),
radiate - il r;rn,i ,. , (ls:,/c’ci n  in the ‘;roup w i t h  renal hyper- muscles (0.30 mg Y. on day 28 versus 0.20 mg~ i n  co n
ten s i o n , and Sn,” i r s  i n  r ho  intact controls). trols ), and i n the heart (0.35 mg~ on day 28 ve rsus

0.30 nmgk” in controls). The increase in the copper
leve l in th e’ liver was not significant. Irradiation
caused ins i g n i f i c a n t  increase in the serum ce -ru b -

5054 ‘di . ’ ULAR HAS/ C l’ 5 IN  ANTERIOR SEGMENT OF THE p las min leve l (59. 11 C s s n c v o m s t  onal units on day 28
[ YE IN , J ”) P Y .E R ” . SIJBJ [CTED TO THE ACTION OF versus 54, 16 convent inn,: 1 u nits in controls),

LOCAL VIBRATIO N (sNi~. H Ir,H- lR L, !JFNC Y ELECTROMAGNETIC
R A D I A T I O N  c ’ ,,; ’ , ) K a t s m r q i n a , 0. A. (Dept. Eye
D i s eases , Lv ov N. d i c a l  I n s t .  , L vov , USSR); Se-me-nova,
G. S.; Andrian siv .e , E, I . ;  F i l ’ ts . M . A , ; Bu ral o , A . 5056 HEALTH HAZARDS FROM TELEMETRY RF EXPOSURE?
F ,; ( h a ’ s , , .  / ‘ .ss i , S.  A.  “ ,‘ s  1 ”15’. c  Lc 3 1 . 3 )  :2/3-277; A R E V I E W  ON THE I N T E R A C T I O N S  BETWEEN ELEC

m ’ s .,) TROMAGNET IC FIELDS AND BIOSYSTEMS . (c’’::,) Neukom ,
P. A . Tn,: (i7’’’s~ s eS’;, ‘ ‘s ’ 7~~

5 .~r’i 
,‘‘, . ‘s”i:’: ‘ c .: ’

Indus t r i a l  .‘iesr/, i s  er * b s i s ’,s ,’s l to hi gh fre’ s3sscsie ,‘ e l e c t r o —  ,‘ ‘ ‘ , b ? ’ ,’uJ’ ic hi, .5. ’~
’ . “5, c s , ).:~~ l ”?~~ Ire ’s - , ‘ , t , ’ : _’ . ’ t ” , 5 ,

‘c,., s/ rr et i c  I i e l d s  we r’ ’ ex a nn ic  ,‘ mj f o r  vascular chamm ’,e ’s ‘ / :,  7 ’ — ’ , . ‘ c . (New York: Ac,id,,”ic Prs ’sc) ‘41—
s i  t he  a n t e r i ’ .r ‘. ‘ ‘ c i ’ .,’s s ; t  of the ~~y e .  N i m m ’ ’ t y — s i x  44; 976. (12 refs)

wor k e r ’ . w,’ m s’ ’’ , ; .sc ’,’ ’s l  t i s  ,‘I c ’ s r u c s i ’ c . s ’ i r c , ’ / I c  f ie lds  wi th
fre quencies of 2-1 5 kHi ; and 134 workers were exposed Possible health hazards associated with telemetry
to  l i e - I t ’, w i t h  frc”,ueuaci ,” . s, f 400-1 ,000 kHz, The radio frequency (RF) exposure are reviewed. Low
field rmn ,’ns i t ;  w a s  3-5 V/rn , At t i m , , ’  end of the power densities of RF radiation can produce both
worksh i f t , c ompl a ints about eye fa tigue , Iacri nsa ti o n , therma l and nontherma l effects in biolog ic organisms .
‘ ‘ veil I,” I ’ ,re ’ t f s , eyes” , pairs in the eye -balls , he ad- A power density of 10 mW/cni” produces less heat than
ache , and se r s . . i a i u , n  s f  it f ’ s r , ’ i s ~ n body in t h e ’  eye were the metabolic rate (1 .3 U/kg) for the total human
expmesseil by S/s .1  th e ’  wes t ts r’,, Th, Li c s s n i c r m i - ,ics~p ic bod y and is therefore harmless from a therma l view—
ex am ir i.i t ions r u , )  .i P .,I v i ’ ,’ s i r  C ’c u m s q . ’ s  in 70 ~~i s f  poin t. The lowe-st RF le v e l for i rr ,’vs ’ r s ibl u ’ damage
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IissmIsssj ~s i f I (Ii’s Is of No,,,,,, ,. .‘,ssij f /u’s n,ss,r,,,s/ss,’/is

i /iki lit tel l 9 ‘1 ER Al ICR I / / is/i ,, ms ,, sc I / I  I ’ ‘,s’p r,”,us/v’, / ‘JI!

is s’sidenced ‘y len -. opacity ci the’ rabbit ’s eye and tenti a l 30-120 VIm) , moi lu lated s inus o ida ll y wit h
i s  c i r i m ,  100 ‘W ~’ , c f  2.4 GHz f i r  more than I hr 50 Hi , on the purp oseful behav is sr (‘.ynt Iii’ ~~i s , decision

e’ r I s I  , rswi ec us ’ f , ,  7 ‘i r , Re gard i ng nonther iural effects , maki ng, acce ptance of action results) of rats was
t ”r a t~aq, ’s’ic e- fi , ’c t ’, of ‘ GHz radiation at power levels studied. Exposure to the field for 5-45 mi ni  caused
s w ”  t i  170 w i  en,’ c i v ,’ been observed whet: pupae of an i nadequate defens i ve re’,ac t ion to he’ replacement
the d a r k l i n g  be-e’SIe . ‘. . ‘I’ n’i ”' ‘ - I ’ / l ’ ” we’re exposed of a white wall of the cage by a bi nd one , wh il , ’
n c  t h i s  l s ’v c ’l, E I e ’s,trss ~m Icy s , i c a l investiqations of exposure f r  45—60 m m suppressed the reaction Lnl ;i i-
is oi , i t,’d fr ; c; in, rv , ’’, and nm usc !u ’ fibers revealed slowed l y. Pro l onqu ’d e’xposuri ’ dc’pre’ss s’sL the n i m / s r  act ivi ty.
~,sriduc t ion s I im pul ses , ir n cr e’ ,ased synaptic delay, Exposure for 5— 1 5 m m increased fluctuations in the
lengt ’u ”min g of latent and refr~:ction ary periods , and reaction time to conditioned food sti m ulus ; pro l onged

~hanqes in  action potentials at exposures to 5 ; W/cm ” exposure caused an increase in the reaction tim ’s ,’ ,

s b RE r jsi i a t je in , Alteration 1,; electroencep halog rams , The ,m,od ula ted electrom agnetic field considerabl y in-
sr d / t j one~ re - fl u a c t i v i t y ,  and in ‘,i’ v,’r ,,l m etabolic h i b i t ed the extinction of the conditioned a l i s ’ s s s’ sctar y

processu’s were observed in rats and rabbits after ir- reflex. The experiments demonstrate that modulated
radiation with less than 10 , W/ci’s of 50 MHz radiation electromagnetic field s have a selective effec : on
for 12 hr/day, The United States standard for RE cx— the emotional reaction s; greater disturbance s are ’
posure is ID ~cW/c,’ , avera ged over 0,1 -hr periods at observed in the mechanisms of apprais. :l of action
ar ei,e rgy den siby  of 1 r ’rW/h r /emrr ’ fo r  a f r e qu ency range  and of decision—makin g and ant icipation of future
of ID Mhz to 100 0Hz. This standard applies to both results of actions .
partial and who le- bod y irradiation, Most telemetr y
equi pment operate” over a frequency range of 10-1 ,000
N H ,’, w i t h  the r a d i s m c s ’ d  power vary i n g  f r om ii few aW to
about 2 ~ 5059 MICROWAVES INDUCE AN INCREASE IN THE FRE-

QUENCY OF COMPLEMENT RECEPTOR-BEARING LYN-
PHOID SPLEEN CELLS IN MICE. (-‘

~i.) 
‘4 kt ’sr - J ’ ’mlni ” jc-

zak , U. (Div . Cellular Imunology, Dept. C l i n i c a l
5057 PERSPECTIVES ON SATELLITE SOLAR POWER . and Experimental Imm unology, Nava l Medical Re-s. In st .,

(Eimi~ .) Gl a ’,er , P. t . (Arthur 0. L i t t l e , Bethesda , MD 20014); Ahmed , A .; Sell , K. W .; Czerski ,
I nc., Cambridg e . MA) . u ’ Esu ,c ’s’ ,s 1 (2): 75-84; 1977. P.; Leach , U. M. .’s Irtrununr’l II8 (4):l499-1502 ; 1977.
( 3 1  r e f s )  (17 refs)

Tue poss ible development of a Satellite Solar Power A sing le 30-mm exposure of CBA/J mice to 2 .450 MHz
Stat ion (SSPS) , which utilizes microwaves for the amp l i tude-modulated 12 Hz microwaves (12-1 5 mW/g
transmi ss ion of solar power to earth , is discussed bod y weigh t) in an environmentall y controlled wave--
a / c r a g with its possible biologic impact. The design guide f a c i l i t y  induced a 33.5/ increase in the pro-
i”nce’pt of the SSPS invo l ves the conversion of solar portion of complement-receptor positive l ymphold c e l l s
e r r-nsay in the geosynchronous orbit to a 2.45 GHz in the sp lee n on day 6 af ter exposure. When mice
mi c rowave signa l that can be transmitted to the earth were exposed to 2 ,450 MHz microwaves for 30 m m /day
fr,r subsequent conversion (rectification) to a direct for 3 days , separated by 3-day intervals and under
current (dc) output si gnal. This si g na l  i s  de s i gned the same conditions , this effect was further enhanced.
r c , r  either di rect interface with hig h vol tage dc A d d i t i o n a l l y, a sig nificant Increase in the propor-
tr a n s ’,i’,s i on networks or conversion to 60-Hz alter- tion of cells bearing surface i rainunog lob u l i n was
‘c i t i n g  current , The SSPS desi gn i s  intended to in- noted on day 6 after the last exposure. The propor-
corporate several fai I-safe features to assure con- L ion of cells  bearing the -ta anti gen on heir surface
trol of the microwave beam pointing and instantaneous and the total number of sp leen cells remained un-
sh u t ’ c f f of powe r to the microwave generators , Fail- changed , The increase in the frequency of com p l enien t—
sire of the microwave beam-pointing system is nor cx- receptor positive l ymph oid cells after exposure to

“ .1 to result in exceeding th~ in ternationa l microwaves was not secondary to microwave-ind uced
stand ards for microwave exposure. Predictions , increases in bod y temperature. The temperature
‘ams .a l ,cs es , and measurements of t he’ SSPS ’ s specific inside the .s.av”guide was maintained at 25 C , w h i c h
microwave-induc ed biolog ic effects w i l l  be an essen caused the body temperature after exposure to be
t i ,, l component of the development program, Possible sl i q h t l y lower than before exposure .
effec t s on birds fl y i ng through the microwave beam
w i l l  have to be- established, Pre l i m i n a r y  evidence
i ndicate ’, that birds can be affected at microwave
exposures sf greater than 25 mW/cm 2 . 5060 IN V ITRO AND IN VIVO INHIBITION OF VIRUS

MULTIPL I CATION BY MICROWAVE HYPERTHERM IA.
u : : , / Szmi g ie ls ki , S . (Center Radiobio l ogy and

R adiopro tection , Warsaw , Poland); Luczak , M .; Janiak ,
5058 MODULATED ELECTROMAGNETIC FIELD AS A FACTOR N .; Kobus , N .; Laskowski , B .; Dc Clercq, E. ; Dc Sorrier ,

OF SELECTIVE EFFECT ON THE MECHAN I SMS OF P . ml,’.”: V ’ ,’,7, 53(1 /2) 11— 77; 1977. (19 ref .,)
PURPOSEFUL BEHAV I OR IN ANIMALS . (Ruai.) Sudakov ,
K, V . (P. K. Ono~~i m i n  S c ientific Re-s. Inst. of Normal Tb ,’ e f f e c t ’ ,  of microwave (3 GHz) hypertherm la (‘41 itnd
Phy s i o l o gy ,  USSR Acad, of Med ical Sciences , Moscow , 43 C) on virus m u l t i p lica tion were stud i ed in vitro
USSR). ‘

~ , / ,aa h ‘I- “ ~~~~ 26(5) : 899-908; 1976 . wI th herpes simp lex v i rus type I (HSV- l ) -infec ted
(26 re - Is) primary rabbit kidney cultures and in vivo wit h  mice

i nfected with HSV -I or vaccin la virus , In vitro ,
The effect of an elec tr uam as ;ne tlc fi eld (39 MHz , p0- virus yield s were si gni f i c a n t l y decreased when Ih i’
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B,uil, ’q ’, i / F ’” t,e s s i ’ i sc sss, , ’ss ;”uq ci’,

I l / i f  Se-i’ ru ” ,c/s,’s I’~ c’” CliNt-I F NT L I T E R A T U R E

ce- I I s we -ru’ e’s,si,sed I’, hy~s s ’  r t  h i : , , ”)  a w I t Im in the first ci  c j h e-xper I sc ient s to assess c I c . i m i m ~scs in r a t c ’ ’ f  ‘~rriw t h
hours , i f t c ’ r i n f e c t i o n . Hyp er l he ’ r nmia  applied for and in brain and live r s ’ms /yc csss . Rats  were kept
pe’ri s vls of 3 cr 12 hr de’c,e’a’,u ’cl virus yiel d  withou t withou t contact with electric ‘, cmur cc’s in p l a s t i c
de ’ t e ’i, table imp,: i r”m~’,,t cc l  ce - I  I v i a b i l i t y .  Hea ting of cage-s housed in air-conditioned ri I road c.,rs , w h i c h
c _ c l Is f,,r 3 h r pr ,., to of,’,, t ion had no i -f ft- ct , shielded ecmper lIn en ts f r s , m s s  a s h  lent ext r,:c ’ces I y low f ri -

In r ’ i c_, ’ i n s c e u l a t e d  intr an .asa l l y w i t h  HSV— I , microwave quency (ELF) , ‘ l , ’ c t r i c  f i e l d ’ ,, E xp ’csu”s ’ to 45 Hz
“.,, - u ’ rt I c , . rrn , a (mean field “sw, r density of 40 n,W/cm’ ) fields produ ce ’sl sta tist ical l y si g n i f i c a n t  chnn’~”,,
app l i e d  i ’cw’ i esui at c ’I y , a t t c ’ r  i n f ” e t i o n  result ed in a which were sim il ,a r in f i e l d s  f r ~~nn 100 to 0.1 V/m ,
si qni f i c _ . i c s t  c le ’, r e ’,is,’ in uu nia rt. al i t y  rate , th at is , 8/22 as compared l’ s  umiexposed controls : (I) a iO-3O’,
and s i B  and 6/22 i, sr threu - . ; r . c s s/ c ’, ,f l i n t — t r e a t e d  decrease in rate of bod y w e i ght gain; (21 a ra m ’ se’d
an i ’scal s as compared wi t / c  30/)1 nc _ s r a s,iu m t r o l  group. decr’s,i ’,~’ i n ,ib d ssc n cina l fat deposits ; (3) an 18-20i
A S i c / ri I i cant de c rs ’ ,a ’ ,e i s ,  tb, numf’er of spec ill c ,lc’ rr r ’ ,,~ m ’ in a c t i v i t y  of the nesarssr,,J I enzyme , cho l  i nc
t a i l  lesions (0.8 v’’rsus 17 .9 fssr c o n t r c c i s )  was ob- acety l transferas e (ChAc), in the br ’ainstem ; wlc,’reas ,
served in mice i noculated intr avenousl y with vaccinia ChAc levels in the cerebrum sf exposed rats remained
siru s and e xf ~’.s s e ’ J  to microwave hy c se ’rthe rm i a w i t h i n  normal ; and (4) a large increase in l i v e r  tryptop han
t o ,~ fi rst 3 days ,a / t , ’r infection : no protection was pyrro lase activit y  (TPA) . E,sposed rats were si m i l a r
‘/“,erved whei t r , , ’ v ’,’rthermia wi’, restricted to the to controls in food and water intake and appeared
pre-i nf ~ ct ion period or de la y e d  u n t i l  3 days after h e a l t hy. The data suggest th.,t rats have brain stem
virus challeng e . I t is u’:q .sested that microwave neurons tha t are especially responsive to ELF fields.
‘c’,,scrther- c),, interferes directl y with the virus Brainstem neurons regulates bod y growth , f a t deposi-
m u l t i ; l ic a t i o n  c m ’ c l e -  both in v i t r o  and in v i v o .  tion , and levels of adre nal hormsmones , wh i c h  i nd uce

l i ver  TPA .

‘.261 PACEMAK ER S ~‘ir~ EY T i  RNAL I N T E R F E R E N C E ,

‘ ‘ c . [i” c qvi st . H. (Sie-mens—Elema AB , 5063 THE EFFECTS OF MICRO WAVE RADIATION ON
Sol na , Swe den). As ” :  “~

, i s(’.”,. (596 , Supp IJ : 83— M ICROTUBULES AND AtONAL TRANSPORT. ‘~“ .‘ .)

86; 1976. (2 refs i Paulsson , L-E . (Re-s. Lab. Electronics , Chalmers
Univ. Technology, Goeteborg , Sweden); Hamnerius , Y.;

Coeiwnon sources of external electromagnetic interfer- McLean , W, G , ~~~~~ c , s ~ 70(l): 212-223; 1977.
ence i i  their effect on different types of pacemakers (21 refs)
a re rev c ewesci . Remo te i nt e r f e r e nce sou rces  are p r i -
maril y microwave ovens , rada r installations , and The in vitr o effects of 3 .1 0Hz pulsed microwave
radio transmitters as well as some- electrica l ma- radia tion on co l ch i cm ne-bind i ng properties , on
chines under certain circumst anc es. Microwaves can axona l transport , and on micro tubules of brain cx-
in 1luence a l l  types of pacemakers , b ut t he re qu i red t rac ts o b t a i n e d f r o m  a l b i no rab b i ts were s tud i e d .
power densities are large and of the same magnitudes When the effect c.f microwave irradiation on the
as those considered safe for the human bod y, How- col chi cine bind i ng activity of rabbit brain extracts
ev er , a microwave oven with a radiation leak mi gh t was measured , no significant effect was observed
induce int ,’r f ,‘r eisce at a d i s t a n c e  of up to 0.5 m. wi th absorbed microwave energy i n  t he ran ge of
Di rec t contact interference source-s include diathermy , 3.4-21.9 x I0~ Wsec /m 3 . Vi sco metr ic measurements
d e f i b r i l l a t i o n , and short wave- treatment equipment , of the effect of microwave irradiation on micro—
a’, well as household applianc e ’s or other electrical tubule assembl y a t absor bed powe r densities of 4,3
machin e’, with inferior insula tion . Although amp l i- x 10 ” U/rn 3 revealed a mean difference of -4.2±
E ying and detection circu i ts of pacemakers are de— 5.8’~ be tween the specific viscosity of 16 control
s i gned to distinguish between signals from the heart and 16 irradiated samples , indica ting rio significant
and externa l si qn a l s , si g n a l s  emana t i n g  from 50—60 microwave effect. Studies of the transport of tn-
Hz power lines are easil y de tected. Pacemaker Inter- tiated-leuc in e-labeled proteins in rabbit vagus
ference filters are ineffect iv, ’ against microwave nerves exposed to microwave irradiation also failed
and hi ’5 h f requency f i e l d s  a c t i n g  d i r e c t ly on the to revea l any microwave effect at absorbed power
timing Circuit. Metal encapsulation of modern pace- densities of 1O~ -IO~ U/rn 1 .
‘m,,~

,’re , can effective l y red uce the effect of micr owave
radiation and tms some extent the influence of other
h i gh frequency f ields.

5064 ELECTRO-ACUPUNCTURE ANALGESIA IN MONKEYS:
A BEHAVIORAL & NEUROPHYSIOLOGICAL ASSESS-

MENT (ABSTRACT) . (/‘n::.) Sandrew , B . B. (College
5062 CHANGES IN RA TE OF GROWT H , AND BRAIN AND Ph ysicia n s and Surgeons , Co l umbia Univ., New Yo r k ,

L I V E R E N Z Y M E S IN RATS LIV I N G  IN 45 Hz NY 10032); Yang , R. C . C.; Wang , S. C. Fes / i’ro”
ELECTRIC FIELDS (ABSTRACT). ;‘ss ,’imc~ .)  Noval , J . J. 36(3): 561; 1977. (0 re-Es)
(Temp le Univ. Medical Sch., Philadel p h i a , PA 19140) ;
Sohler , A.; Re i she’ r g , R . B.; Coyne , H.; Straub , K. To stud y the ana l gesic effec t of electro-acupunc ture ,
D. ; Msiti rlney, H. i”,~ , ‘n. .. 36(3): 517; 1977. (0 monkeys were ini t i a l l y trained to press a lever to
ref’,) escape- noxious electrical stimulation app l i e d  to

elec trodes on one leg. During testing sessions mon-
Approx imatel y 500 adul t ma le Sprague Dawley rats keys were presented with electrica l s t imuli (1-3 sec
were mai nta Ined 30-~4O days in 45 Hz vertical elec- duration) of successive intensity increments begin-
I n c  field s , v a ry in g  from 100 V/m to 0.1 V/m In ning at zero i n t e n s i t y  w i t h  random i n t e r s t i m u l u s
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I l s m s / s ~qc . a” I S /,‘, n ’ sal ‘V 5s5scdd,sc. .cssq u s ’ - ns-, s ,, s ,,qss ,’ cc .
CURRENT L i l t  NATURE d~’ is/ c , n c , . .  5// 7) ‘ “i-’ur,nsht-i’ I ’! ,’!

interva l s (ISIs). I f  the  c i k s m i C s y m0de a lever-press , fs ’nroai iagnet ic mediator particl e s directl y, sand to
the s t i m u l i ’ ,  i n t e n s i t y  w i ’ , “ci’, 1 i , i n e  I~ s /ri /spu d to the ext ent cfi.a gocyto s is may be direct sed by ‘api’ s . ts
-c r0 , Th,’ s.:,’,, sequence’ - ‘ I incre .islnq st i n m u l i  was .iccu mu lati on in various types sf c o ils differs sub—
the n isrs ”.e’nte d w i t h  -a new se - ni t - , ‘I random I SIs. s t a n t i a l l y  arid cause’s, hi g h l y d i f f e r e n t i a t e d  heatin g .
A l  t a r  the cs t ,, i, l i shment of a stable thr csh sild ‘ c c e ’as u na’ Wh i Ic p m i ’a c / s s s ,  l b s  is i s  ‘ m l  i s’ vecl I c c  i nvolv e’ energy
i ’i le ’v e’u - 1m n i ’’.’.inq , 30 m m m E  . ‘lect r.c -acupun ’:ture con s umpticsmc , a none .ners ;y consumin g i ,a n tic l u ’ tr on s—
(6 V . 180 - p ’ - )  .a.,s’, ,app l i ed t i  t r id i t i o’m,s I ‘ ‘ ‘i  n t s  on port i s  c, I s’vs’d ti be I nivo l va’s1 in i instances wh’rre
‘‘n h l ecis , Tf,c’ r es s s l t s  revealed tfn ,a t d c -  ,“,-acu— ve’si cles i re used cons i c t  in g of I i p i d  cs)mlsonents ~sf

punc ture dt ‘ii ’ .-, i c a l  I y i n c  ‘ ‘ a s , ’ I (100- 1)0 ) the li-von the membr 5,nre’. Part i d e s  cf considerable size (up to
pr essing thr e shcc l d f r  aap pno xi n.i ni’Iy 16 m m , m d i -  at  le ’~~s t  5 ,000 A l eng th )  can he tran sported by t h i s
cat ing an anal gesic effect , In acute monkey prepara - latter method using lecithin-containing mixtures.
ions i r nmob i l i ,  w i t h  gal Ian’, inc • “p I 1st- a c t i v i t y  of To t h e  extent thi s Ia tte r type of particle transport

sing le neurons in n. Pa raf as cicular i s cf the tha l amus , i nto cells can he- directed by agents , accumul ation
s’vs .Led by noxious e lectrical s t i m u l a t i o n  (3 pulse would differ among cell types and thus allow hi gh l y
t r a i n , consis ting of I msec biph sas ic pulse’ s , I incA differentiated hea ting . Magnetic coupling to media-
intensity) to the sciatic nerve , was recorded , The tons is of much greater value than electric coup linq
evoked a c t i v i t y  of onl y nociceptive specific neurons (Is, fe - rn’ se’l ect ni c mediator ’,), as the l a t t e r  is also
was either eliminated or markedly reduced for at least associated wi th (unspecific) dielectric (and conduc—
I hr following 30 mm of electro-acupuncture app lied tiv e) heating at high frequencies (as p e n io d ica I I ’~to traditiona l points on both legs. The observations damped pulses).
made by these two experimental approaches suggest
that clectro-acupunctur e exerts an anal ge s i c  e f f e c t
on a r t i f i c a l l y induced nociception .

5067 CATARACT AFTER EXPOSURE TO NON- I ONI IZI N G
RADIANT ENERGY . ‘ ‘ . . . ) Z,a r rt , M , ~l

~l230 Post Road , S c a r s d a l e , NY 10583); Sny de r , ~J .

5065 EFFECTS OF R.ADIOF REQUENCY RADIATION ON Z. ; B i renbaum , L. !cr - ‘ . r z ’h,z~r ” ,,’ 60(9): 632-637;

MURINE PERIPHERAL WH I TE BLOOD CELL POPU— 1976. (16 refs)
LAT IONS (ABSTRACT) . In,, ,) Liburdy, R . P. (USAFSAM ,
Brooks Air Force Base , TX 78255). F,cc~ I c ’ ’ 36 ( 3 ) : Two case repor ts  of c a t a r a c t  deve lopment a f t s ’r cx -
1059 ; 977. (0 refs) posure to non-ionizing radiant n .’nergy are pre sentc rd.

The repo rts involve a 46-yr-old wif e and a 55-er—old

Radio frequency electromagnetic radiation (RF-EMR) husband , each wi th differe n t histories of ‘xposure.

i nduced a transient in vivo shi ft in mouse periph eral Each m d i  iu al developed a speci fic type of ocular

wh ite blood cell populations. Brief exposure (10- lesion relatable to exposurs ’ The woman , who re-

15 m m )  to RF-EMR at 5 or at 26 MHz for an E - fi e ld ceived medical diathermy treatment for a back injury
I fl t e f l s i t, of 5200 V/rn each resulted in a marked l ym- and in later years rcsok eci on an electric oven and
phopenia and re eu trophi l ia maxima l at 3 hr followed range , developed capsular cataracts in both eyes.
by a gradua l recovery to prec-exposure va l ues at 72 The delayed type of cataractoqenesis ,a fter diathermy
hr . Trip l e  exposure at 3 - hr  in te rv a l s  ach i e v e d  a therapy, instead of remaining latent , appeared to be
Sust ained marked l ymphopenia and neutrop h i l i a  f o r  a exacerbated and hastened by additiona l c - x p - ” .ure to
12—ho ur peri od . Exposure at 26 MHZ resulted in a 2-3 i nfrared emission from the Stove. Her husband , when

C i ncrease in mouse coloni c temperature , while ex- had a longer h s ts i ny of exposure to the electric
posure at 5 MHz resulted In no measurable increase range onl y, developed first a retinopath y and later
in animal core temperatur e. Size distribution of the ,a lens capsule opacity, both resembling injury f rom
white blood cell population in the same animals non—ionizing radiation .
shs swcr ’i a marked decrease in small leukocytes (I0~j)
over that of rela tively large leukocy tes (lip ) maid —
nnal . r 3 hr po stes i r c c sure .  Populations reverted to 5068 EXPERIMENTAL ARRANGEMENT FOR IN V IVO X-RAY
nornca l size di s t n ib ’ a t ions by 48-72 hr . These results AND MICROWAVE I RRADIATION OF SMALL AN I MALS
indica te that R F -E MR at 5 or at 26 MHz leads to (ABSTRACT). (,5’ u ,,~ ,)  Baker , R.  J , (Univ . California ,
tran sient shif ts in white blood cell subpopula tions San Francisco , CA 9414 ,); Smith , V ~~~~~~ ~‘,,jcorrespondin g to l ymphopenia and neutrop h i l i a  and 22(l): 147-148 ; 1977 . (0 ret’,)
that these shifts can be m aintained by m u l t i ple ex-
posures. An apparatus for stud y ing the synergisti c, c’ I I , ’ e t  of

comb i ned X irradiation and microwave-induced l cy ~ c m r-

thermia in small laboratory animals is describ e’d.
The test device consists of a microwave power source

5066 DIFFERENTIAL HEATING OF CELL-TYPES OF AB- and an industrial X-ray cabinet. The X-r .iy cabinet
SORPT I ON OF MAGNETIC ENERGY (ABSTRACT) . is used for the microwave irradiation and the thera-

—‘Y:n~ .) C zer li n s ki , 0. H. (Northwestern Univ., Chi— p ec utic X irrad i ation , as well as for radio log i c  i n
cago , IL 60611). F’t’! Pr’ - - 36(3): 693; 1977. (0 s itu examination of the position s f  various test
refs) components. Radiofrequency (RE) powe r is fed to the

encl osure via a coaxial cable , which terminates in
A new temperature jump method , which utilizes ab- a coax-to-w e-vt-guide adapter then feeds the app li ~~-n tor.
sorption c,f m agnetic energy by special mediators , The enclosure- is lined with a microwave absorbing
nay be utIlized to heat cell types selective l y, ma teria l , providing an anechoic volume , Two RF
Phaqocyto tic e i r l l s  pick up intraveno u sly in j ected power sisu rces - e r r ’  available, One is a basic hi p h
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fre ’c,.ss ci ~~’,s —very h i gh f n e’ sjs au ’s ic y — u l t r a  hip h f r s - q u e n c y  were ’ r adar t ec h n i c i a n s  . s l s c c . , r d  a i r c r a f t , f i v s ’  w ’-re
“ ‘senator t fn at accept s vai ious ii up— n cavi t v osc i I — sa l r— tr .iI I is - s s nst rol I i n s , and on’’ wa’, an a i r I inc p i lot,

l~at sii s, The tw c c p l u g — i n  anx )Jules ca in e / m t  l y ava i I , i b Ia : H i ’.tolog ic e,, ,is’ c i cc , s I ion ns f c,s ’ie ‘51 t h e  cataracts con—
pt ‘v i  it- s - ‘ it I nuous o- iv e cs ’ o a  i , s- s i , i ch i s con I I nu,,us 1 y f I r u - c l  t h e  p r’ ’ ’ . mc ’ e of a capsu l,ir Ic’ ’. ion , ‘Iacuo I i za—
,:dr u s tabl e from 50 ‘.rW to 65W at any 1 requency f rom tio nc , arid is /m o e - r a tion of the sssb cap sular epith e l i u r n

-2 000 MHz. T I -, ’ second PF ic ier source is a 100 and capsular ,a c lt i ur’ ,ions. Thesa r f i n d i n gs were consis-
— U—band l5— ’a h 0Hz) c/e ’fls ’ra ts i r , ‘‘ m i t w i t Im t l s s -  c l i n i c a l  i f iaqno sis of cfmroni c Iis ’rtz ian

r a d i a t i o n  c a t a r a c t , a s, .a~ c ’c u l ’ ir cataract which develops
s l o w l y over the’ years .ift ,s r repeated irradiation ’ , at
non— I fme n c,,, I i n t e os  It  lo s  w i t h o u t  any evidence ’s I burn,

1,069 /ET E R MI N I NG INTRAV I TAL CHARACTER AND TIME The lesion , i nstera s ! , resembles a duc i ayed-type pur e l y
CF P0S’~ 3RTEM INJURY OF TISSUES AND ORGANS radi .s t ion effect.

BY SUPE RHIGI ’ l  R,\ C I O F P I O U L ’ I C I [ S .  ~‘ - ,,-n , )  K r i u k o v , V .
ia .,D a’; mt. Forensic M e ilici m ier . s~ l t.d M e d i c a l  Inst.,
B ,arn aui , , iS S R )  “- zur , V .  F . ;  r” ,i r t s i n c k ’ v i c h , V .  N . ;
Ten~~ ’ -v , A. A . , c - c i - ~~; ,  r~ 10(2) : 16- 19; 1976. 5072 INFLUENCE OF A 1400-GAUSS MAGNETIC FIELD
(0 ref~~) ON THE RADIOSENSITIVITY AND RECOVERY OF

EMT 6 CELLS I N  V I T R O . (“c .)  Rockwe l l , S. (Dep t .
The / i c l , ’c ’ m  c c . c o n s t a n t  of t I cs -  b r a i n  and of muscles Therapeutic Radiology, Yale Univ. Sch. of “c -l ’ icir c e ,
0, 15 ‘ - c / s r s - c t  a t  c .~ .s ’r h i c I m  ‘“s ”/ cn ’n C y (not reported) 333 Cedar St., New Haven , CT 06510) . ,‘ ‘ ‘. -

in 50 ‘ccsm’ .lr c , ,a,I .e~~s-n s b ’ ,- ’, t c i  is h  the t ime of dea th  !i:’oZ 31 (2): 153-160; 1977. (15 nefs)
and time of injury (i ntr - s vi tal or posti’m’~crtem) to the
brain. The di e l u ’ e t n i c  constant cf the brain increased EMT6 mouse mar .mlary t umor cells an vitro we re exposed
constantl y during the fi r s t  13 - 15 days after death , t o  a n a l m o s t un i f o r m l ,400-G magnetic field during
b a t  it  r er m s .ii ned p r a c t i c a l l y un cha nged for several or after irradiation with 120-kV X-rays . Exposure
months t nie- r e’, af t u r. The n sc ,’ s -a’,e par alleled the of uninradiated control cultures to this field for
putrefaction pr ’ccn’ss, regardless icf the cause of U~i to 48 hr did not alter the v i a b i l i t y  or growth
deat h , The d i, ’ Is ,c’ ri c i, c , m m ’ , t , a m m l  of muscul .i n tissue , of the cells. The exposure of exponentially-grow i ng
whi s h ~~~ traumatized postmortem , was always lower cultures to the magnetic field during irradiation
than that of t5cu - nontra snati zed tissue , and the did not alter the survival curve over radiation doses
dielectric Co n s t -mn t of muscular ti ssue traun Lat ized of 250— 1 ,250 rads . When exponentiall y- growing cul-
i n t r a v i t a l l 1 was ,‘ven ‘ ‘earn than that c f  muscles tunes were exposed to the magnetic field between two
tr iu ’ .stized pos trac’ .tesc~ (~ <O .OOOl). 500-rad doses of X-rays , the pattern on magnitude

(Sf recovery from subletha l damage was not si gnificant-
l y altered. The exposure of plateau phase - cultures
t o  the magnetic field after irradiation with 1 ,000

5070 EFFL UX OF CALCIUM AND AMINO AC I DS FROM rads did not alter significantly the pattern or mag—
CEREBRAL TISSUE WITH WEAK LOW-FREQUENCY ni tude of recovery from potentiall y le tha l damage.

ELECTRIC FIELDS (ABSTRACT), (,~~‘::. ) Adey, W . R. Thus , the effects of the above exposures on the pro-
(Da t- i . Anatoi ’ y . ‘.n ij s m u l o g y ,  Univ. C a l i f o r n i a , Los duction and repair of radiation damage appeared to be

Ange l e s , CA 90024); Bawin , S. M . P , ’d Pt’. - . . 36(3): minima l in this system.

~~ ‘,f ;  ‘-‘7 / , (0 refs)

Tm ’ . I~~ study examines d Eluxe ’, of 5Ca’ 1’, ‘H-GABA and
3H , -ale -nine from isolated chick serebnal hemi— 5073 INTERFERENCE WITH CARDIAC PACEMAKER FUNC-
‘s~ sfn en es equ i li brate ’ ! for 30 mlii w i t h  a calcium lION. (I”is,~ .)  Ohm , 0. J. (Medical Dept.
R i n s’ccr ’ s solution containing 0. 434 oH ““ Ca ’ 1’ (spe— A , U n i v . Ber gen , Sch. Medicine , Berge n , Norway) .
C i f i r  a c t i v i t y  1 1 , 5  C i/q Ca), or 0.0109 nM of H- As.- C z  Ai, , ‘, .O, ,c (596 , Suppl. ): 87—95~ 1976. (54
GA bA c ’ , / s e i i f i d  a c t i v i t y  36.73 C l /nM), or 0.0 111 nM re-Es)
of H- ,’-a la ni ne (specific a c t i v i t y  36.0 Ci/nM ) ,

~ .as ’c s ’d t i s s u e - was exposed to a 20 v/n - 16 Hz field Fac tors affect np cardiac pacemaker function are
fo r 20 ni r i . Ef ’ Ica x was then measured in 0.2 ml review ed in terms of ex terna l and i n te r n a l  i n ter-
‘,. s , , ’ r r / , a t , i r ’ I  ‘and compared with the efflux from un- ference and pace ma k e r  defec t s . W h i l e  as yn c h r o n o us
exposed c ’ ,n rr s, l samples . A s i gnificant reduction pacemakers are li t t l e  affected by externa l inter-
in ca lci irn - I I I - ,, occurred; howeve r , onl y non si g - ference , demand pacemakers (i.e., QRS-inhibi t ed and
n if icant r edu ctions occurn ,-’I ’, n the GABA efflu x , QRS- tri gyered pacemakers) are rather s e n s i t i v e  to
and the c ’ al anine u’ f fI a n e”ra i n,e’ cI un cl manged. elec troma g netic interference. E l e c t r i c a l  equi pment

emi t t i n g  continuous wave energy with a frequency of
50-60 Hz can interfere with pacemaker function.
Household app liances and ele ctrocard i ographic re-

507 1 CATARACTS IN A V I A T I O N  ENVIRONMENTS (LETTER cord ing equipment are capable of causing such inter-

~~ EDITOP). ‘ . Zaret , H , H . (New Yri n ls ference. Interf erence may also occur I f  the pace-
Univ .  Sch. Med i c  m e . N o  Y m c r~ , NY); Snyder , W. Z. m ak e r i s  nea r pu l s e d  en ergy  sources , such as , radio
‘zn’.! 1(8009) : ~s i ” ~a8’s . 1977. (8 refs) transmitters , radar , telemetry devices , motor vehicle

i g n i t ion sys tems , and arc welders. Interference can
(i ccu rren c e s,f a n ’ap su lar catarac t in nine avia- ss cur by direc t contac t wIth electrica l razors and

Lion wu r1s a ’ r ’ , Pm ’ . we r e’ c-,eposed to non i on i zing (hertzl- variou s household app lian ces. Diathermy equipment
an) r .um ti ati o n is reported , Three  of the - w,)r~~,’r s is ‘a r t  i c s a l a n l y dangerous because of current leakage.
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A sun ”, -‘if 2 ,200 patient s with pacemaLer ’, uncov rate (TR R) was a l s o  observed for the microwave
ered on ly ID pat im ” c t s  who were affe’cted by electr o- heated sjland . When th yroid-stimulating hornneone’
“ . a s / n e ’ t i c  interferenc e’. There were no serious or (TSH) (ID IU) wi’, admini stered prior to loca l izs -d
f atal complications. Four of the 10 c / c e ’ ,  were pa- micr owave exlmosure (5W power), the microwave’-
tient s with p acemakers that were’ no longer in use. heat e-d g land showed a s i gni f i c a n t  ri ’,, in tem pera-
Improved shielding sI pacemaker pulse generats rrs ture to approxim atel y 42 C , w h i l e  the te mp e r . i tu ns-
w i t h  steel .‘r t i t a n i u m  apps ’.ers to save reduced the of the c ontr mil gland rema i ned beta ’ s-n 36 and 37 C ,
danger -ci i n t c ’ r b , ’rs ’ m cc ,,c- fr ’ s, ’ el ei,trurn aqnet ic nadi a- The TRR of the contro l p laid in s rs’,s’ ,,’sI dun n’, c e -
t i O n , experiment , a norma l response of a thyroid g l .an ccI

to TSH; the snicrowave-he cated th y r o i d g l a nd sh ,, svcosi
an irregular IRk response with respect t .  esq ,’.s ure-
duration , with the TRR less than that of th s - c , sntrs ”, I

50. ’ CEL LULAR CHANGES IN THE BONE MARROW UNDER 
g la nd , The TRR of both glands were  p a r a l l e l  a f t e rTHE INFLUENCE OF SUPER I’IIGH FREQUENCY RA- the nocrowave power was turned off . The results

D I A T I O N  COMBINED W I T H  IM I P HOS.  ‘ - ‘ as ’ .)  S e v a s t u a n o v a , indicate that the secretory output of the th yro id
L. A . (No aff i l i a t i o n  g iven); Potapov , S. L. ;  V a s u -  g land can be a l te r e d  b y microwave’ exposure , and
lev m , N. 

,
N. - Knu,s.l’cova , N. I . ;  Kubatkina , E. l . the temperature of the exposed g l an d seems to “a’

V a l e i c s k a u a , R . ~~. ~~~ . : c c s  (7): 36 39; 1976. the factor that determines the degree of effect,
0 r e - E s )

The combined effect of super high frequency i r r a d i a -
tion (wavelength 7 .1 men , in te n s i t y 2.5 mW/cm 2, in- 5076 MEASUREMENT OF RF POWER-ABSORPTION IN 810-
r.’htr .,a t ion time I br) and 3— (B i s (I— a z i n i d i n y l)p hos LOGICAL SPECIMENS (10 TO 100 MHZ). ‘‘op.
phiny l J - 2 - methy l- t h i a ~ oI i c h i ne (imiphos : sing le - dose Greene , F. M. (Electromagnetics Div., N at I, Bureau
of 50 mg/kg, or 10 mg/kg 3x/wk for 5 wk , ip) on bone of S tanda rds , Boulder , CO 80302). 26 pp.; 1976 .
r’c.arrow cells was studied in C ’,7BIxCBA m e-ale mice. (available throug h Superintendent of Documents, U.S .
Th ,’ animals were irradiated once or repeated l y af ter Government Printing Office , W a s h i ng ton , DC 20402 ,
i’ns iph os administration. The reduction of the bone Catalog No. Cl3.46:687). (11 nt -E s)
marrow c e l l  count  was l e s s  p ronou nced wi t h i r r a d i a -
tion than with icciph o s alone - . Mye loid cell count was A method for accuratel y de termining the radiofre-
also less reduced under combination treatment. Im i- quency (rf) powe r b e i n g  absorbed by a b i o l o g i c a l
phos caused a smaller increase in the l ymphocyte and specimen during non-ionizing radiatio n exposure
reticulum cell counts than when combined with irradi- testing using the NBS RF Near—Fie ld Synthes lie n in
at ion . The e ry t h r o b lay t  count dropped to lowe r the frequency range of 10-100 MHz is described. The
values after combined treatment than after admin is— me thod i s  based s o l e l y on measuring the forward ,snd
trat ion of imiphos alone , Necrosis of the germina l reflec ted power on the transmission line feeding the
ep i t he l i um  of the t e s t e s , and a lmost complete absence sy nthesizer , and consvae rc ial ly available rf wa ttmeter s
of ‘,pe’nc’sat,,zoa in the canal ic u l i  of the testicular can be used for this measurement. An automatic data
appendage were observed after repeated irradiation acquisition system can be used to read the meters and
with inniphos treatment. The findings indicate the rapidl y c a l c u l a te , d i s p l a y ,  and record t he r f  power

n . ‘cc: lye effec t of irradiation on the bone marrow, flow . The me t hod has the advantage that the exact
measuring point on the’ feed line is not cri t i c a l  in
contrast to mnsethod s employing di r ect impedance meas-
urements. A l s o , the required measurements can be made

507 5 BIOLOGICAL EFFECTS OF LOCALLY APPLIED w i t n a ’ a u t  i n t e r f e r i ng  w i t h  the exposure t e s t s ,
MICROWAVES ON THE THYROID GLAND OF DOGS .

(e01 ) Mag in , R, L. ; Lu , S. T . ; Michae l son , S. H .
I,: ‘. “ ‘ m ’ n,et c, Poc,’.’r . ‘ 5 ”,’~

. / ‘‘ crt n 9 ’ D 5’ r- ’ - ,
~~

.

“I t s  2’I— ,(°, i.;i’ ,’: , zt ‘ cc’ s re~~ - s ’;’~. / ‘.‘r,
’ 0, 5077 LOW-LEVEL M ’CROWAVE INTERACTION WITH

~
‘- s: , rC-;c , c(u’:’ , “.-n.s.cz . In ’ ,,r e- nat i ’sna l Microwave ISOLATED MAMMALIN HEARTS . (~~m scs, ) Olson ,
Power In s titute. (Edmonton , A lb s rta , Canada): pp , R , C. ; Durney, C. H , ; Lmsrds , J L . ; Johnso n , C. C.
1 1 7 — 1 24 ;  1975 , (8 refs) “ “ - ‘ “

‘ ‘?“‘?.i’t s’~ !‘‘,/n ’ 1’ ‘‘i”T ‘:‘
‘
~~.“ 1~~ ” ,’c It ’’’ , . ’

1 -“‘ ,c ‘
~~~ — .‘-“, :~ ‘ ~: ~, : ‘ - r - ~ ” ‘c. ‘ “ .e.tta rice ,

A s e r i e s  of localized microwave exposures were W’~~’”.’s”c , ‘i’P ,s ”c’, ,‘zmc.’ ,L,. International Power
un dertaken in the anesthetized dog to Stud y the l o t  itute. (Edmonton , A l ber t a , Canada): pp. 76-78 ;
effec ts cit microwav e’, on the- th y r o i d  g l and, One 1975. (2 re-f’,)
th y r o id g land was exposed w i t h  .1 die l e c t n i c a l l y
loaded waveguid e app l i c a t or (2 i r ,hes by I i nch) The effect of low-level microwave energy on i so la ted
at a frequency of 2 ,450 MHz , w h i l e  the o t h e r  g land rat heart preparations was s tud ied.  The i so la ted
was used as a cont ro l .  The temperature of both heart preparat ions were back-perfused throug h the
g lands was measured continuous ly during each expe n i-  aorta w i t h  a pumped , oxygenate d , and heated maRie-a-
tnue nt us i ng a thermistor near the unexp n,sed g land h a n  Ringer ’s solutIon , Microwave energy was app l i e .
and a lI quid crystal fiber opt ic temperature probe to the heart using a stn i p li ne’ configuration that
near the exposed g land. When the left th yroid opened into parallel p lates between wh i ch the heart
gland w i ’ , loca l l y exposed to microwaves with a was place -,i. The heart was a l l c x a~ed to s t a b i l i z e  for
measure d net forward power of 3 U, the temperature 30 mm , and mi crowave power was applied during a
of the l e f t  ~I an d  increased by 3 C to approximately 30-m m per iod f o l l ow ing  s t a b i l i z a t i o n .  W i t h i n  2
39 C. A s l i ght e levat ion of the thyroxine re lease mm a f te r  the app l i ca t i on  of 1 .5 - 2 . 5  m W/cm 3 absorbe d
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n/c,s/ssqc. a- m ” s- . is . .t ‘. - ‘,a,,aac .,’.s s,/ I - a ’ - ic. ” ‘5, 5 1,.

h’,i, ’ ,s ~ - - ’ as  s / s i c  ‘sa’,an a ’csc/c ” c ‘fl’! (‘i/il l-/tNt ITEFIAT U HE

l e a  Ic u l , ’ t t t ’ ,I I rum ‘ i qu  1 cry ’, a - p t  I cal I i  Is ’ ’ r  c l ’ c s . s  i, ’ , w ’ c s’ s ‘‘i 1 s ims sf ml ,, ’ lens’ . we ,’ , ‘xac- - in ed
/ s / s ’ s  ,st ure p m  ob,’ nueasu, e’s :s,’n t s)  , a p s s ~s s. c am s s ‘ .1 b’ , . / y m y  - . . , a s a s c m , , s l  ,~c .cf I r ,,, n ’, ,’ci ssic,n s’ I, - ,, t rs , ,s s ’ c i c r s c ’ , .,,s s p / ,
,.ardi., ,‘e c c u r r a ’ d ,  I n  sou se ‘

~~~~‘ ‘ ‘ m c c ’C ’ c ,  t a , i / s e’ ‘ c / n t  . ‘ - , ‘ c ’ ~ s ’ in t i ’s’- 4..,’, c s  5 c - ,s at ’’,ca t cu l , u r  ,und ,‘s 1 . j ,a t on i , , l
r i .  s h u ’w- s - , . a r e g u l a r  -I a - , s ’ , a ’ .e to  -a v s / c,’ ‘ I l’ c ’ ’ ”(. rs ’ c / c cs,c ’ . of S r i  ,d ,ai a ’d lam : ’ , ’ ’ ,  c ’ s , m , ’ , ,  m . ss - rved, T f , s ,’ - ,,’
be ’ .~~ . t I ,’  . s , - -  1 m d i  at I (inc rate; in othe r - - ,,er i ,‘cc t s , . 1  t erat i s s i a ’ . cons Is ted c l  l a,ca I vacuol i zat ‘sn of
n ’ c ’npo c ’ .s ’ . ce ’ .’.at  issi, ’ , 01 ‘ - ‘ a ,  n csa nt r,,s,c or’’. , la’ 5 t i n q  l i / a r ’ ,  ,a, , - / s/,’n’,i Ii ‘ am ion ansi ns ’ - I u / c l  cat inn of f~ f.,
‘s ic’s .‘ ‘,e’c . occurred, in i m s ’,t,anc,’s when I ran si— .s

v, ’d , t ’ w’ heart r , i l s -  i n i t i a l -
ly s .  s - s  and t h e  n, ’ s c r ’ m , ’ ci to  t i c ,  p c i ’ -  i n  s , , . J i a t i c s n

• aloe as ni in - 
~ mi n dui i nq i r n / i  i t ion , Braaf y—

- s- not exs ’a ’cted am, a re ’ .ult of ’ t I c , ’ ap pl i c a - . / jd ’ /  IN E PG’( DE PO SI T I IsN 11/ HOMOGENEOUS AND MULT I—

~sn of - ‘~ c” n’..~v,- pix-aer because heat i c c c /  c,f any LA YER TISSUE SPHERES AND EFFECT ‘if’ CIRC ULA-

~.“sequc~.se would he expected to produce tach ycardia. TION . ( ‘ - . /  ‘s ’ I ’cwa’c , H , P .; K n i t i l c o ’ ~ , U . N
- -

‘ 
.‘~~ -cc -‘ :e’ 1.~ ~~~~~~~~~~~~~~~~~ c , . - . ~o id

. 1 / _ TO , ,‘P- .’ :t ‘, ‘ ‘.‘~ ‘.“ t t s  
, c .v ’-~~’ ’ ”

International Microwave Power

~~~~~~ THE OCULAR LENS AND CATARACT. ‘ ‘ . :.) Institute. (Edmonton , Alber ’ .s , Canada) : pp. 5-9;
sb,ie l 5on , S . M , ; M,’i c / l n , S . W . , ‘;: c ‘~~ — 1975 . (0 re- f’,)

- Sc.’, c- .‘~‘~“r~ . ‘ ‘ 
• ‘~ 

‘ . ‘ ‘ . Pro- -,, c:,co heZ .1 ,~!.s,. 
‘
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C a l c u l a t i o n s  on the norma l i zed  abso rp t i on  differen-
In ’ s - r cm al i on a l Microwave Power Insti- t i a l  crossection (NADC) (i s,., ratio of absorbed

t- , c e. (Edmont .’mc , Alberta , Canada): pp. 1 1 1 - 1 1 2 ;  power volume density to incident power surface
(- ‘75, (0 refs) density) cau’,ed by mi crms vso’ ,c - ’ , imp in g in g on sp he r i c a l

models of man ’s head a r e  p e r f. m ’css .I . Th e- relative
I’- . - r ,’ Ia ’i c ,n shi ~ ‘ a:’t.seen microwave exposure and peak of the N/\DC occurred ne-ar ~~~ center of the

ar a~ deve l op”ient in the hue-mci is discussed, sphere ; for a small sphere (radi us of 5 cm) at a
A ’houqh cat irac t c have been produced in s,cs ’~ radia tion frequency of ,P.,,su l 1 ,000 MHi, the peak
,‘,‘c~ mal ’, ,‘u 5 ’” - r ‘ -nps s ’ . -,sr” to rnic r ’es.lv,”, at certain became pronounced ,snd was appr c cxi cca te l y the same

c x -  s’ sien ’,i’ cc ’t ’c ”ms’ relat ion ships , ths - r ’ is no (I cm~~) for both uniform and n ’su ltil aye r spheres.
, rc a ’pu ivoca l - .i’ , ’ s f a microwave --induced cataract Temperature elevation calculations for the case
in hue-sans . / n v e s t i ’ s , a r i o n s , wh ich nay prove useful where a sp her e with . radius of 5 cm was irradiated
in cl a n if ing the po ssible role of microwave expo- W ith an incius, rc r power of 10 mW/cm2 (1 ,000 MH z
s s s r s - in r ssj , ’,mn c .i/a ” .’e cln l ,’ flesis , s h o u l d  concer n the frequency) i n , f ic , -st ed a peak tecsrcerature rise of 0.5
I’ l s ~~.- i ny:  rb,  incidence of the principle types C (blood and t i s s u e s ) ,  assuming norma l bloo d f l o w .

- I c i c -sna ct s as a function of ,acse , sex , and occupa- This peak tempc’ratui’c’ rise occurred iii approximately
t cs n , c b s ,  frs’st a,.ns-,y of ca ta rac t  occur rence;  therma l 600 sec . A peak ten s peratu c ’e r i s e  sf 1 .2 C under

influences on the lens (1 .e. , i n f r a r e d , mic rowave) ; si milar condi t ions was cal u l .it , -d fo r the case
tbs , e n Is ’, t ‘f .c !5 so’ radiant energy influences on where no bloo d flow s - x i s t s .  indicating the importance
tb ’ lens; s i - i  ‘un it i e s and differences between of blood f low as a c o n v e c t i v s ” mechanism for the
c e t a racts pm o d u ~~’d b y p h y s i c a l  agents , ch em i c a l s , remova l of heat. These findings infer that the
lm-sj s ’ner ati’le o r rw,’t a b o l i c  diseases , and s e n i l I t y ;  potential hot spots occurring at the - 10 mW/ems

0

a t - ana l ysis of latency period s and cumu lative effect incident power leve l do not necessarily pose a
versus ‘m res ho ld ; and a re-view and anal ysis of serious hazard.
I i t s n a tu ’,’ oct radio frequency- and microwave-induced
Ca ta’ ,acts,

~,O8I A MODEL FOR THERMAL CATARACTOGENESIS.

( c ’ .’. . )  f e - - t e n , H . R . ,“s!:

5O7’~ EL ECTRON ‘~ICRO SC OPIC EVALUATION OF THE ( ‘ e~~-p “cc’ ‘ ‘or: ] 9 ’~ n’ s ’ , .t .’ s ,. s, ::, ‘) p.. ,
a LENSES Or RABBITS EXPOSED TO LONG-TERM 1.9 ” .’ - s t  ‘ ‘c (:c ’ c ’.’:’’ c, ‘ - ‘ a ’,z ’, - m’ ’ - , . c c’ ’ “ , “P.c’S - .

2-a , MHZ CONTINUOU S MICROWAVE ENERGY AT ID M W / C M ” . ‘ z’:,s!o, International Microwave’ Power Institute.
- -  W i l l i e - ” , , P. J.; Mcl.,’ - , A.; F inch , E. D .; (Edmonton , Albe rta , Canada) : pp. 11 5 - 1 1 6 ; 1975 .

Pu 1, , D . W . Tn : ‘‘- ‘ “ nj0 ’,,- s/,’, ‘- .‘~~—m~c .a: ,,’~ I1 / ,~’~, (0 refs)
‘ o n  held ‘1.- ,-~ ,‘,, s ,- ‘ ‘ , J,s f . , ’ ‘ 5,: ‘ ‘, - ,‘ -

. 
‘ ‘, -

“s o,” ’ , ‘ ,“, c.I.,’ , In ternational A ph ysical model for microwave heating i n  the eye
li i’ rrMc ’sv ,- Power I n s t i t u t e .  (Edmonton , A l b er t a , is presen t ,”l based on the assumption that cataracts
L .s’c,a’ia) - pp. 1 1 3 - l I 4 ~ 975. (0 mt - Es) are the result of .i l e s i o n  produced when the tempera

tune in tli,’ t ’ys’  exceeds a cr i t i c a l  va l ue , called the
An el ,’c , T r’irc microscopic eva l uation c i t  eye lens lesion temper oture . Using a sphere to approximate
‘l .i’,a,~v in ‘i s a  ~e ,il an d white male rabbi ts exposed the v i t r eous  body as a heat s ink , the h ea t d i f f us i o n
to lon g-term continuous ‘cisr ow, ,v,’ energy at a fre- equation of th is lossy dielectr ic , wi th an internal

s f  2 ,450 MHz and a power field density of heat source- and fixed p e r i p h e r a l tempe ra tu re , i s
ID - s W ! . ’ -  was performed, The exposures were given solved. The’ solution g i va’ s the steady-state tran-
r s ’ c s a ’ a t e d l y ,  usual ly  f rom 1-2 hr/day , 5 days/week , s i t - nt temperature d i s t r i b u t i o n  (time constant of
fo r  tss;.i c’ . .1 175 hr of exposure - over a pe r i o d  o f a pp r o x i m a t e l y I m m )  in thi s spherica l mode l of the
7 ‘. At the end ,5f th e’ experiment , n i ne i r r a d i a ted eye . A hyperbolic thresh sild-for-dan uage curve is
an ima ls c e - s o l d  not be d i s m ngui’,hed f rom three  der i v e d  f rom p lo tt i n g powe r absorbed a ga i n s t  ex po-
con t r ’sls on I I ”  ba sis m l  s l i t - l a m p  biomicroscopy . sure duration . The curve r e s u l t .  from a l inear
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/Ia o/ aaqi .,j t m / a ’ - mc c S /‘,‘..‘,,,.,,. ‘ scq / a’,

Cell/HINT L 1 TEI-/ A IL J ISI - ‘ ‘ - s ’ c ’ . s ’ . - ’~ 1 / c l ’  ‘ .‘- - . ss ’cc./~ ’n I’ll!

m l ’ . , -  in teicmperatur a’ with respect Is  t ime for expo- w e r e  i n v e s t i g a t e d .  Tht- animal’ , -wa r’- posi t ioned
sure durations, whic h am ,’ short compared with the wit h  the eye in ge nt le ’ cs,nt,,s i wi t ’ s the rim s sal  a

i ’s, ’ c rass ’, as’s (assuc c i ny , cmi t i c a l  It - cl s mm t s ’”spe m a— ci rcu Ian h i sr n app Ii c,i t s r  ( I  . 2 7  cm in  ‘ii ame icr )
. c s ’ €’) , For ‘a;’- - ure tim-s’ s w h i c h  nrc lon g in compar— The -,‘,,iv,’sju is le  I caner w a ’ , .‘udj us t a i l S c  cance l r e m ’ l , ’ c—

i son t c  • the t i ’ s ’ c o n s t a n t ,  the te m per aa l on, ’ rise of t ions f rss s ’c I / m a ’  ‘‘- ,‘s’ , t b ’  ;“s’a ” r Ia ’v s ’ l  a., ’ . aal (m isted
tb,’ ‘me l t 51 m S. (wh i ch n a’s u l t s from a rise in tempera— to tI ne’ desi i ’ d  leve l ; and It ’- s’ ye  wa s i r r a d i . a n c ’ d

of the’ blood ‘sf’ tht- c t i r e  animal) - i f l i near , fssr a pr cdets ’rm i ned tin s- i ftc r ’..a l , A t o t a l  o f f,7
.1 I n’, resul ‘. in a nv / cs ’ r h o  I i c curve b u t  w i t h  a an i s’s,-, I s we’re a’xposed t ’ s 35 GUi c yen s - x ;  s c. c s s e t i ‘ia 5
different s iopa- - A lth ou ilh the prob lens becomes ‘sore rang ing f romis 15-80 am nin , Powers “ n t e r i n g  t h s ’ s ’-js,

co”ç’licated by involvin g a physiolog ic response varied from 5-50 ismW . Observable damasje to tis”
‘f the an ima l , the peri pheral circulation must be com e-al e p i t h cli u m (outemsmso s ’. ca’ll u l ar layer)
include d in tb s ’ anal ysis of th,- therma l dose to the occurred at absorbed power levels of 5 -

-
‘W or “ s - r e

eye proper fa-sr ~‘a/’ m”.ure tim e s wh i ch are long com- and for ex~c s ’ , u n e  t imes of 30 m m or mire at  3~( ‘,H~~ ,

pared w i t h  the t I cS’ constant. A si gnificant frac- This damage w.is rever sibl i. ‘ a t  power le’,,’ls s f  50 nnW
io n of lb s beat  w i  11 be c nnvec te d  away from the or le -s ’ , An absorbed power leve l of 50 mW ansi en

eye pro/c c’ r , and ,‘ ,‘c ’e n i nientc’a l measurements of blood exposure dura t ion  of 30 ruin produce -s i i n ju ry  not
fici a ’. ins ’ , tbe ’s’,’f ,mm ’ s’ . needed. It is also concluded onl y to the corneal ep ithelium but also to the
that  the r e l a t i s s r m s h i ,m between the biolog i c  s t ress un de r l y ing stroma . A defi nite threshold power leve l
.as csociated with elevated temperature and the magni (not specified) as a function of exposure time
tude of’ the temper ature elevation should be studied existed fsr stroma l injury. A si m i l a r  threshold
e’spc ’r i’ss’n t all y. was no t found for epitheli a l  injury; in this case ,

the extent of injury decreased with decmeas n,g
absorbed power but was s t i l l  present  a f t e r  30-m m
exposures to 5 mW , The resu l t s  of s ’s s ; s o ’ .u res  at

,P(c(2 LIGHT AND ELECTRON MICROSCOPIC OBSERVA ” 107 GHz are cur ren t l y being e v a l u a t e d ,
lIONS DN HAMSTERS AFTER M ICROWAVE I RRADIA-

TION ,i.; Albert , t. N ~~~~~~ PP ‘ccam.’-n” .’ Power
h, ’ ? .i “l:p 1’.c”— .’ -”s , :9 75 ~~‘

a ’ ’ , 
~‘7 ”

,, i-’. ~~~~~~~~~~~~ ~~~~~~~~ ‘0(1/” , “~ n,z ’!. ’:. 5084 NEUROE NOOCRINE AND CARDIODYNAMIC RESPONSE
I n t e r n a t i o n al  Mic rowave Power I n s t i t u t e ,  (Edmm si ’nton , OF THE DOG S U B J E C T E D  TO C R A N I A L  E X P O S U R E
A l b e r t a , Canada) :  pp. 12 5 - 1 2 6 ;  1975 . (0 refs ) TO 2450 MHZ Mt CRO I .AI VES , (“sip’.) Lu , S.; Jones , J . ;

P e - t t i t , S.; Lebda . N . ;  H i c h a e l s o n , S. In: “ ‘c —

Histologi c and electron microscop i c  ob ser va t i ons on w.We P’in.’em ’ - p . oP:acs : 29 ’ :. c”n’c ‘s s ’( ngs f,~- :,! a’t 1 ,

Chinese hamster b ra in , l i , s ’ n , and heart  a f t e r  whole ‘iP, 1975 . c (  ‘ ‘ “ ‘, m o-f t o ’ Wac’.-’- ’
~~’, ;,: r . “ b e ,

body ir radiation at power densities of 10 , 25, and “e l - -t iP ’ , ‘ c”/.’c’ ‘ c’ . In ternat ional M ic rowave  Power
SO “Sd/ cm’, - and fre quencies of 1 ,700, 2 ,450 , and 3,000 Institute. (Edmonton , A l b e r ta , Canada) : p. 63; 1975.
MHz are reported. The h ypothalamus seemed the most (0 refs)
Susce pti b l e  brain tissue to microwaves; while the
cs’rebra l cort t -x , ce - me -be - liar cortex , th a l a mus , pons , Neuroe ndocr ine and cardiod ynamic responses of the
medul la , and sp ina l cord were m e s i s t a n t  to micro-  dog subjected to localized cranial microwave expo-
wave radiation at the ’ above pamammueters. Af ter fixa- sure (2,450 MHz con tinuous wave , 40 mW/cm2) revealed
tion , sec tioning, a nd s ta i n i ng o f b r a i n  sec t ions , an a l t e r a t ion in thresho ld  for excessive skin
t h e’ neurons  of th s ’ hypothalamus showed vacuolation (paradoxical) cooling. This leve l of microwave
and chm osnatolysis , Some axona l degeneration , den- exposure’ .iffected heat conservation by causinq a
d r i t i c  sw e l l i n g ,  and vascular congestion were also decr”a’,e in peripheral circulation and consequ entl y
observ ed, Electron mic mni sco p ic studies of the live r a d ecac ’nse ir a heat loss to the env ironment, Thus ,
revealed that the mi to chondr ia of hepatocyt es were an activation of t h e  heat conservation center in
swoll en , their cn ist ,i, ’ disrupted , and de nse s/ranu les the microwave -exposed animal was demonstrated,
presen t in their “ o t n i x ,  A l l  of these observations M,’,i’ - ,smement of growth hormone levels confirmed
are si gns of injury and cell death. Aslenos i ne t n —  earlier ob .,ervations that exposure of the head to
phosphate l e ve l s , however , were no d i f f e r e n t  In ,‘a sowe r of 40 mW/cm ’ i n f luences  growth  hormone
experimental and con m nol animals. Sl v c , c .mndia l cells release and/or degradation . Under the same cond i—
exhib ited swe lli nc ; of t I me - endop lasm ic reticulum tions of anesthetization and microwave exposure ,
a d  di sruption of ‘ ha ’  myofib nllla e . secondary changes in T4 levels were evidenced by

a deviation frcirnc the effects of anesthesia.

5’.l(3 OCULAR EFFECTS OF 35 AND 107 11HZ CW MICRO-
WAVES. -I” ,; .) Birenbaum , L. Kap l an , I . 5085 ELECTROMAGNETIC THAWING OF FROZEN GRANULO-

1, Rosenthat , S. W . ; Metlay, W . ; Z a r e t , M , M, “ c c ’  CYTE S . (Ins.) Burns , C. P . ; Burde tt e ,
‘7 s fl,jc tc ’S’ .c’ ‘nc’ r ,‘P sc’~c . ‘~m c’ en 1, 1 7 .‘r’ “s c  ;‘ c’rc csc ’ fsa ” id  E - C , ; Popov i C , V. P. ?n Mn’ - ‘r’on,’,i c’, - ,c’ , ’si,s,i. , ‘ , m ~p- c 0.” en’:

( P l Y ; -  ‘~ ( ‘ fOc :c’, c’sc ” t ’ s of ~vi;ts’ c’ ” - ‘ . - , ,s ’, / t s ’ r ’!c ’ .’ ’ , ,‘s ’(. ~“ s ’  ‘ ,‘ ‘ ~~0 h e l l  P ( s c ,  ‘ ‘ — If ? , ];7 ’~. ,
~~~ Ifr7 ,”’ca ’i’~if (~~

“c ’ s c ” ’ , ‘P. ze -cci c’ !a - I ntem nat i sis -m a  I Microwave Power ‘ W.: t. ’n’ ’. ‘(‘ - 
,s . c ’ i. ” ?~~‘ , ‘ , “: ‘ . ~~~ • , c ‘ c ’en . cdc .  I n terna—

Inst t s jis ’ , (Edniontss n , Albert a , Canada) : pp. lOS l i ssn a l Microwa ve Power Institute, (Edmonton ,
11 0; 1975 . (6 ref’s) Alberta , Canada) : pp. 105-110 ; 1975. (5 refs)

The ocul ,, r effects of 35- and 107-Gil, continuous An electromagnetic process for thawing frozen
wale’ nslcrowave e’,l .cs ’,urs ” . on anestheti,,’d rabbits (Iranulocytes is described. By placing different
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Ss~,sI ,5q, ,  e s t ‘‘j’ ls , - ‘‘5 ,. ’c’ ,s ’’ ‘‘‘ c; 1 /Ps Ira”’

C s / s c  ,,,, /f 5 ’  ,‘,s’;cn, ’’’ s,, , n’ s , ’.’ Ct /ill-l i NI LITEH A TURI

si Se  I, In  i c i’ e n ia I’ , in a 3— i n c /c b y 6—i nch rs ’ctangu I or qua sI, ccl  2 .” 11Hz - I n a.’ c’srsc I ‘s Ic.t ?b a . a t the- tests
h, srn c , I c s s i a ’d I . r , , / • e ra t  ion at 2 ,450 MHz , an ef fective on s,mm sra’ n I sc I .000 an 5 c ’ . s ‘- I sa a m a n —  “a c i  i qi h / s ’ e ’ m ’  -

“sa t  ‘,Ic w.as obta ined for t haw in g  a 2 — i n c h  by 6—i nc,h f c c  t of sic’ s- s i  ‘ ‘a , t rs ,s ’ ,,,c,miC t C ‘.‘..i I’ 5 on ,s 
“ “am ’ O S’’

ba ’s ‘it I s  c /s- c , w h i t e  blood c e l l s .  A la rger  f l a red
r ’ - c t . a n c ; s .a l n r  c r,, was simi larl y construct ed for
th. e - ’e inst 3-in c h by 9—inch c l i n i c a l  bags , The ’ use

a o w l s’s- i ’ m d i s’ ? ,’s,t n i c  consi st inq c - c f  ,, c o m b ina-  5087 I P/ I f l ’ . Of’ RF F I I  Lr”-5 ‘SN NI RV ( ,s ’ , ACT I lIflES,

1 5 c m  - ‘I s i l i c o n d i o x i d e  and ti t a n i u m  diox i de allowed 
m ’ / a c ’ ;, - K n i t i ss’ , . H .; T.~L, ‘ma , S. , Schwan .

lI st - b l o o d  ‘ ,a ’ s  t c ’m be in d i r e c t  c , j n t , a c t  w i t h  the H . P . : s :  j”- ‘ ‘ ‘ - s~~’ J i c ’ .n. p ~‘‘  
~~

‘ ‘ 
, 

‘ ‘ ,

d i c ’ I e c i r i s  sc s i s , ,~,,, l t e d  cc rap id  and un i form thawing ~~“?/‘~ 
hc 1,7 . ‘ .  ‘c’ — . - - ‘ , a ,, sn ’ - ‘ “ c -’ :’’: .s’ c ’ .

of /‘. osc ’ ”  o t  f c c ’ i , ’ m m  s i t  in c h I c ss r , , a s ,  g ranu locy tes , mono— ~- s ( s ’ m ’ i , ’ . , ~ ‘ .‘ . ‘ ‘ ‘  - 
‘c , r ,.c ’  :1, I c , t a ’ r n , s s c s , n , a I M ic r ’ ~~c a v a ’

C y t i ’ s , arid I ’ . ’ s~s h c c e y  m s ’s - In vi  t no v i a b i l i t y  and Power Inst i t u t e . (Ednx,nn - , s  - A ‘sm r t , a  - C a n s- ? . ’ , ) : pp.
5 :Sn .scs(icytoy i’, ‘ - ‘ .15 ,ss’rs ssn ’r l onnse’d on qmanu iocytes 64—65. 1975 . (0 s- f’s)

I nnaoncncytes , ‘c ccl .1 t r’,’; c .’in -h I ue dye— e xc  isis ion
a n a l y s i s  ‘ a ’ . em ’b ‘ c rr’ sa ’ d c c ’ s l yc ’ c 1 c t c c c vtes . Pa rs i The ef fec ts  of low I r. ’q aaenc an d n,’idmo f requenc
re ’ ’.u l ?  sc rs - /a i m ied in s ’,ich case for lymp hocyte  f i e l d s  (10 Hi Is ’  30 MH,) on lb s nervous ac t  i V i t

v i , b t f i t  - ~nd in .1 ‘c u , ’ c b ’s ’ r  of cases for granu locyte of i s o l a te d s i n g le’ . axssc ,s (300-800 “ c i c ron  in d s . s - ’ u ’ t a ’ r )
,a scd ‘e s m nc ’ s v t e v i a b i l i t y .  Experiments to determine from squads and my xa co l. a ’. i , c r e  nv ’ .m a gat e d , The

“e ‘,~, ns’, t I .  1 , . 1  whi te b lood ccl  1 v i ,’ab i i i  ~ to f i e l d  was app l l c d  to ax is ’. di s - s c ?  ly h-~ l b  c uss- cf

vari - i t ise n ’ . in s a sp - su re -  time , cower l eve l , and total p I .iti n um electroda n s at 1,,,,., Ir .”;’s,’ ’ , c e’s; at h i q i m

s’nerqy absorbed revealed that s -mp timu m results were f requenc ies , c a p a c i t i v e  coup l i n c j  w a s  used w i t h i n
oh ’t  sin n ed -ib is a relativel y rapid thawing rate was a small cavity. Ob~en: .at ions of tt . s ’ f i r i n g  c f

uss’d a’ - sower leve l not so hi gh as to cause a ac tion potent aal rmv, ’m In a’ r ; c j s ’ ”.s s’’, ‘)f up t o  10 — 20
th  cal r ircac .’ .sy c o n d i t i o n . A s/is-Icr I s v - I  of approx- kHz for squid axm,ns and 2-5 S H ,’ for srsyxicola axons

s d: ,sts ’lV 300 51 w i t h  an e - xposur c  sequence of ID sec rev e a l e d  lb . it  such f i r i n g s  - ‘/ , ‘ s . s ’ c cm le c i on th e car n ia - r

‘‘ iso ’’ .i r’.sI 10 ‘ s c  ‘ s c f f ’ ’  y ielded ths - g rea t es t numbers  fre quency but not on t t c s- r e / s t i t i o n  rate of pu l se ’s
c f - i l - s i - I c  c e l l s .  For c e l l s  f rozen to -70 C , about prov ided that t h e  pu iss ’  i n t e r - ,sa l was lon sj s ’r th , ’mn

-‘ sec c-f  ‘ ‘ mis ’ s ’ ’  ri me was needed; c e l l s  frozen to the refractory period and that the pulse duration

l i q u i d  nitrogen te c c p e s r , l u r e  required 70—90 sec of was not too short, TI,, cutoff f requency c f  the
‘on ti c’ -’ - • ‘e c ’ c e n c l i nq  on d imet h’~1s ulf ox id e  (a cryo— firing for pulsed fi e l d  ‘, w.i’ , about nb a -  same (not

s r  t s ’ c t a n t  5s ,?ct, ’d to the blood before f r e e z i n g )  specified) as th at f m s n  continuous waves. Thus .
concen sra ?i a’an and cell concentration . Freezi ng and pulsed fields do - -c c ? appear to be p anticu l ar t j

ssl cr ,sa. ,,’,;s’ thawing technis:c ss” s are us e f u l  for maintain— effective in t n i ”,’s / a’ r i n i 1 action potentials from’ ,

~~ Ion s-s-term supp l is -’s ccl c n r.’enulocyt es which can i s o l ate d s i ng l e  m c . ’ r ve  axons. A t ?  ‘ “ / 1 ’ . to excite

‘c u s-si 1 c’r ‘ neat inq la- ukopenia in cancer patients nerve axons above’ these c u t o f f ’  f r equenc ies  up to

r e r :eili ng a r t  i cancer drug therapy, a frequency of 30 ‘1Hz generated negative rs ”,u lt s.
Nerve ac tivity  in the pr css ’ni ce s.f alternating
cur ren t  (AC ) f i e l d s  W a ’, stud i ,c -d by f i r s t  t m i n i ’ s s ’ r i ng

- 
a c t i on  p o t e n t i a l s  by direct Current (DC) pulse s

‘UI” BIOLOGICAL ALT E~ A T lONS OBStRVED UNDER M I- and then app l y ing AC f i e l d s  i n  add i t i on to t h e  DC
‘.kP~ A Vt I RRADIATION, ‘ ‘ ‘ . .) D e f i c i s , A . ;  f i e l d .  The threshold vol t /b ,’ and the hei’~ht ccl

Do ’s-as , J. C . ,  La ur s - ss s . S. Ts ’c ’ : 5,’ ’ ‘c ’  ‘ ; ‘. 1’. c- ,’. ~ ‘“ Ccc— action potential acre used as lIs a’ c r i t e r i a  for the’
a’ . .~~. ‘ . Pr’ nec c - a s -c h’:Lc~ c’ : . P ~

_ .” ’,’ , 1 , 7 5  ~t f r c ’ i— e f f e c t  of AC f i e l d s . N i ’ attenuation of action
, “ s~ ’ “leo, ‘

~~~‘ .r ’ ” , ‘ : n o c ’i - : .  In— potentials and no e l evat i’ csc of threshold voltage
‘ ‘ - r n a t i  c a l  ‘~i . r ssc i , a v e  Power I n s t i t u t ’ ,’ . (Edmonton , was obse rved i n the p m e s e n - m c a ’ of pulsed AC field s .
Al .‘r a , Canada) : pp. 48-58~ 197 5 .  (9 refs) However • if a large current was app l i ed , the AC

f i e l d  became r e c t i f i e d  due- Is ’s nonlinear electmode
B i o lo g i c a l  , s l t e n a t  ions ‘ , l ’. ’,env ,-I  i n  Swiss male mice processes ; and a frequency modulation of fir i n g
s ’ ,c’ ,’ .a ,.d l’s mm, ’ , “ . .- . - a i ”  rad i., ti m sn (300 nnW , continuous was observed under the-se- c o n d i t i o n s ,  The app l i csn -
wa/e) In c-, l/ r c s lric a l c a v i t i e S  we -n c investi ga ted . In- tion of AC fields under condition s where the cal-
m a c ’ ia t io ns were s~i ven ch a r  in q 9 nights oven 15-hr per- clum concentration in the external medium was low

s ’ iad ’/ , ’ 5 . ’sr z y c l e .  M i c r o w a v e  i r r a d i a t i o n  at a fne- appeared to change the rate of spontaneous f i r i n g
cl~~cm ’s~~5 asf 3 GHz inc reased the n c m t a l  dose of the ’ cumam induced by the low ca l cluam, concentrat ion . The
d r ’ , s j ,  s ’ l a m i m s e  - .asl n ’ c i r c i s n s ’ r e ’ c i  v i a  500 .q/ rnl/smnin in— si gni’ i s - nil e ‘f this observation re iniains to be
‘r . , : .s ’ r ’’ c r s ” a l , a c l usions) required to~~.’ r css h c see the clar I fied by statis tical anal y s i s .

¶ np, ” .,, ,-t’.. ’ c)I “ rr’ ,tc /c ins- i  . ;  -i ns and del ‘ c a t s  ye’ brea t h
5a ,,1,c , in 150 mIce . Exp” r ‘s c s , ’ n s t 5  i n  w h i c h  ‘ heep red ‘N
bIo~ d c” II -i ’- ’ i bodiacs were induced in 380 “s Ire ’ , wh ich
we n’ , - , ,,iseal I ’ , ii I b en ’s-c t mis ,rc sw,s,n’ f~~rquenc i t - s  , in 5088 LOW LEVEL MICROWAVE EFFECTS ON TUE TOTAL
‘ ‘c at’ ml that t ’ st- ant aba s ’t, r i t e  was saa ’n s ra ll y not I RON BINDING C A P A C I T Y  pm PREGNANT RATS.

i S “I S . i n r ,,cI i - a t ion . However - i t ; fl, reased (s’’c ,c’ , ) P r e v , ’ ,  , W. D . ; V e t  te m • S. J , :r~~ ‘7c” - s e  ‘ - n p ’ ,-
‘ -s h t l 1 at (rn- is,” nc ies of 2.4 in ct 3.9 GM, and de— .~“ . a’ s ’ c ’ - “ c ’ - .’ ‘ - ,‘- . l .~ : ‘ n ’ ’ ’. ,  1 / ’  . ‘ hc.’sl I l ,s,

‘ . - , , ‘‘ .I cn,,an’. id’ ’ r . t l c l y a t  14 ,3 GHz. 5 t h , ’ ’ ,  of the J c ’175 sr.’ ,:’, i’s ’ ’ ’ .. . ‘~ Wi ’ ‘5’ .’ , , m m : ? ’  n’ .’ ’ ’ , ~a c ’ t . s i ~.
‘ - n c c s l o p e -ct ic .es .’ i v i t - ~ sat tb , r,,- t i c u l n-e ndothe ll al ‘ ,‘scsc l ,s ,  In t e rnatis ,sm .t l Microwave Power Institute,

Sys ta ’r ’c (fl(S) in 520 “ ic e  revealed that microwave ex- (Edmonton , Alberta , Canada): pp. 59- 62 ;  1975 .
: ‘ ‘ , . ,r ,’ c ss ca , t l  I~ ia’ ’. a a l  t e l  In a decrease in the phago- (2 r e f s )
,nc s ’, j s , a ’  ? ‘ n i ’  y .1 I / i s ’  P f ’ ~ , A t I ‘ a r  In ’s rease In

t~ s ’’ ’, srrs’ cted c s r ,, mss,I s s l ss . ( tic index was n ,, ’t , ’sI at  a ( me— The- e f f e c t  of l ess lev ,’ l mi u rcawave exposure on the
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/-S ‘./ssq, .a~ (os- . is . ‘‘.‘s.c c .as, ’ ’ .sss / F /a ’s ‘ -‘ ‘‘c’ ’’ ’
c l//cl “,‘ l i i i  /4 4 ! ’  ‘I/I Is ’ mm/ s.a m .’ ,ss i / s i ,  ‘,..~,m, , c ,,. m ’ s ci

‘ .1 - r .~ s- s o naiinq .a ~’.e . ‘s (‘I I~ ’’) a ’ - ’ ‘‘a u’s sp r uimc anal s i ng le cc ci’s ’, I s is - a’ a r / c  C ,asa’ , Tb,, n e l  1,55w - n t i ,

,‘‘ ..te “ ‘ ‘ s . . ’ . - r u m  les. - l • cm , ‘,‘ . ‘‘ - ,,sm ? 5 at ’ s - i a ”  the “an . , c , ’ /  the -- - .aiimum ,,h’,c, n I, a ’cl ps s w a ’ r  I - s i n  / ‘ i a ’ .
c v—’ ’ . ’ , 4.1’ ’ ? . ~ t,1 m ‘ na~ or’ n ’ — . I ’ m 4  ‘.~y ri~ s r ,  is-’ .c ~ ’ c - , , c a l c u l i r d  n ’ ’ -  sb ma ’ r” ,,s 5 m- as’. ’, , 1’’,

~ a/,’,s ,r l, ’d ‘ ‘as . ’ r
s - i t s  s i ’ s - . . ’  , ~~~~~~~~~~~ p . , ,  ~, - I c y ’  m c -  0. 5, s r ‘J ,’n’ , s  m . a n  i - a r  s . c . , ’ , ‘ ‘ m a t  i s is - c’, i rc n / c e ’  m’wa ’ Ia I was
2~, ~ / s, s.n - 5’ • “j”.’ e a , r s t c ’’a ,,c , w.tve lis a ,, - ‘ a s i a ,’  i s - i a ’ ’ - ?  by - - “  ‘ a m  i n ’s tb, J a r  cc ,,, ’ . / s , ’s’ ,4, i - , , 1 c cc,-
c ,  s - san -. s - ’ ‘ . , -. or,’ per’ I - . ‘ / 5 /  ar TI’) ‘s in, - 5 ’ ‘ ‘ ‘Ic Is, i/ c a - m m ,  c , a i , s e , t  , c-c b s / r h  is e.’m ; s i v a l . - ’ -t to

a - are i’ c ’ sian s a I an ., i t ed I rein l’s )  nd In , c,as ’ .,, , t y t h s - ’ . s ’ , c ’ s us’ -a  1- ’ . ’ s-bed ç c i a ’ ,  it- ’ n’ i t y - 55 , ‘1 -i i n  —

,,,c S ~ - .., ‘ ‘ . m, te~” . ‘- , - b  
~i s/ s - c sp’ s- tm ’s, - ‘s. c b e s t , ’  a ,r’ .m so c ,s c es ’cb b ’s . s in g ‘b ‘‘ s ‘ s i c  l y I S ,  I - n - .

a l~~~
. ‘ - ‘ ‘ ‘ a ’ -, “14 IC ’ . ‘ ‘‘‘at  , 5 ,  ‘ ,i~ 

‘sm ‘ ‘ c  ‘ a ’  Is ’’’ I /c , ’ m eri t ‘n .. I s s c s ’ - ,c ’ c ,n I len - p ’se’ r ’’’, , c h. i a I so
e ar d a - a ’ I • c ,‘4 ,’,r. . 5 ’  01 1 ,1 1 ’ 5 ‘ l ’ s  ‘ ic’ ’ ’ ’ isce ~s ,~~~~‘~~i s ~~~. - - ?  super i n ’ s S t  of tha’ i19 MM, “ s / i ’ s - s  in
sr-tel is - . / / -., ‘a s; . ‘pe’

~
.,s’ . ’ , ., r c -sal ’, on d,a, -~ 10 , IS , and . rc ’s-, -~ ,.‘ws-’ pene r - a t  i sin and -ab sor is ‘‘a’ s- 5in S —

?0 ‘I - i. , - .. - - I ,  a c ..,’ - ,s ’ 1 0,’ ‘s /~ ,_ a ‘ . , ‘ ‘ ‘  / for’s ?’’, in Ic c ,’ Iarq ’ ’r ob j s ’ c . m ’ . .
m .  - ar  , ‘c ’  s ’c,.s,’ ,e’ rca , s- ., ‘len’ - n , A s a g n i ’ i —
kant ‘ r - ‘ TI8 C ‘ ,,ii’aa møcs t h , ‘ c ,, I - stress) ,, /

.~ c c .i - ‘cc sa’. -s a d a a’, In - ‘ a  Is
c ., ‘al i 5) ‘.  5 - ,,_ ,,, ~ S c , i s  -

~~~~ 
5090 I’Ht Cf NI PAT ION 51 1/ , 5 / c~’,? I C  S I  nt ;n s s it , 

e mm ed t’.. n - s ’ - r ,in,ssalc can cel .)nq 10—m m and M A T I R / s ” l ’ ,, IRP .tC./1.?tD W I T/i “ I -  F ,,,I. ’ ,’ f PUL .t’5

.- m , 5 . a c ’ s c r - p , ~ ,‘‘‘mt~~I - r ,‘i v inq  ei thc r 10—mm --A THEORETICAL ANALYSIS, ( - ‘ c .  I B s . s t h , 0.; Ca in ,

ci 20 ‘ xc, P mi a ‘a 
C ~t i~ Paw

-a, I..~~,c,st’ - ‘ c - I I :t.,.I -‘ . ~n s - / B C , 
5 .~ ‘.? , - P ’ — .’ , - 2 ‘‘ ‘ ‘ m ’ s ? ? ,’ , U,’ m m - : ’ ’ C

lb. an- - c’- . mm ’ ‘ 75 .. ~‘ r  20— s - c /n .5’ - ‘ , ‘. ‘ c’ , , 
sac ,, .- , . I s - t es m a t  iona l M , c s- is., is

m,~ ,w .,,. - ‘ m ,.’ ‘ ~n ,,~i ~ ~ .,,; “ . , ‘‘ ‘ ~‘ ‘ ‘~“ “ Inst it ’ . / n ’ , )td ,mxcnc I ’ m ’ , Albert., , ...,n c . i . m ) - pp.
- . 

a 
s5-~~/’s’ l’ ,m/ ’, (0 re’ f s)s e t — c ’ - . 1 1 0 /  ‘~,‘. ‘ - r ~~ mm I s - c e as~ x ‘ ‘ f Ihe

TIE -.a r a e ” ,‘ . ‘-s i y — ‘  
. a ,s-. ~IB( I .

~~

U IOC ‘~~.‘ ‘  . e , .4,s~”aed to 25 — an.’r” 
A 5 ,-. r c? S c  a m a / i s i s  s, b the stre ss ‘ / r s ’ / I a ’ m s t ’ , ps’ -

S 14’ Ii r aid’s i h ,se / duced in mat s- Is m r r a ated a’. ii -  I t a
~ 

cc

,‘ “oil’- - ‘,s.’e’s~~d ‘- i’s .  I — ~~ ‘ .‘ .,‘.ed s- /BC l ’ l ’ l e- i ’ /V  was s. s cn ducted t y  solving a si n ’ - ‘/ ms ” s c s ’ ., ’ 1

•‘ l s  ‘ol s. ‘ . ‘‘,“ “.ure t, ’ Ci t I m e ”  r 5 rnrsnhiamc mmiqenc’n,us wave s’~~
c i.5 ? S ii” ‘ c r  I i g u i d~ s .,- f ‘ne d

.sr 75 ~ rn- . r ~~~~~~~ , ‘a., i ‘v.1’s s I .  t I ed  an’s 
S . c planer - ‘ ‘ct- l r t es. A closec d- fcrm S o l u n m o n w a ’

nc rca ’s. i ‘‘c , I ~ ,sa’ ’ - ‘ I” .’ ,s r c i ’ .  I n  ‘ c 5s 5 ,~ 5 5 5 f l  mss u mi c l that cons sled cf a stats ‘ n a r y  part , whr . ‘s-

‘s.  - s . . , , , s o s  p ,~n ‘‘- a c r  ‘a~~-. a’ ”.,, s c - ,c ’ ‘ ‘ i eimu lated e / f a - , , t  I’, i c ”p s cnn .an ct onl y i n  the i mma ed i at s ’ meg i i s n -’ c /

,‘s - d ’ ’ ’ ; r’ ‘s 1 nf a -p ’s ’s 
th e’ i n cident ‘ ‘ I t - ’ t s s a m ’ s a s ,na ” t i c  wave , and ’s t r ave l in ci

pa rt , w h i , , b .c r ’ s 5 c a ’ / , a t es cin s-ittenuated t ’ smc uqh an f l a i l

l i quid. To qua ) if ’ , s /s, .. results , a no’-’, n c  .~~ .,c’g Ic

u s i nq ph y s l o i c s s ; i r  ‘al in , was cscnsidered , and it be-
SO’’ A ‘sc ‘I” ”.’ ~~..b FOR “ h ,S ’s. - R I ’ s  - “ ~ t R DE PO— I,.~ d d l  .i5- ~s s- sr en t that I /n s.’r” , s I expansion was appm’ ixi-

S I s -  ‘. P15 1/i’s’ 
~~ “‘5 ’ mm ’ ‘5 ’ ‘.1 0 15/ M m at e - I p f’s - s r  cr ?’ rs of ma c~ mm S tude more s f ~‘‘r t iv than

ma  .05 5/c’ •‘~~ t I t~~1P” P’.i A S / ZAT I /N , ‘s ?,t” I ~~ , c I-/ i ‘~ ICRO- rail ia t  ion p re s s u r e  in converting e lec t romagriet i c
5/lI ’, y’. c’t-,,, A , .‘ ‘ ‘  , “ 0 . ;  M< ene rgy ti c . ac s- c s u s l i c  ener gy. A study on the s ’ f 3 , c  t c f

Douqall , J A ’ . ’ ’ . . s’ , F .‘c’ r “cs-ca , .~ ? a .’,’, varying incident microwave pulse widths on lbs - p a’-
C . , ., , , ’ a sw a’,.’ ‘ .7 ‘-12 . -e~~ a’ , ~~~~ r t  ‘i:’ ’ . ni”~ o, ~‘ ‘ .

~
c,’ s Ira I cIa’s, ’. i t  p c , f the’ induced acoustic .s.eva’ was

s ’ r ‘0. mm ,’. ” , “ c ”  , ‘ c - c L~. Int a’ r .. ,,tin na l conducted I ,sr  a 3 GHz microwave pulse inc i dent on a
“I cr r,,a a s ’ P. wi’ r Ins t i lute - I” . . - . , c ,s , Al c., s - ta - constrai ned sc i r f sc ‘‘ w i t h  a p, alas t ran s s ’m i t t  a - c l  i n ten
Canada): pp. ‘‘ ‘s- ‘ / 4/5 . (2 r , -i , s i t y s f  10 w / c  ‘c ’ ,an cd a d i s t a n c e ’  of 10 cm w i t h i n  the

l i q u i d .  Prs ”s’ , c s rs - waveforms generated by therma l
A t echnique ‘ c “i~’,a i 5” , ‘a ss-a r ,he’ts ’ s ’,i t Io n patterns sm mess alone w a r ’  obtained for microwave pulse - widths
a n  - ‘ - ‘ - ‘ -ms .‘ a çsc.s.’si ’c . ~~~~/ 5 n r ’ ’c - .s - a . c’ ca .’t ic seld s ge-oem - s- sf I , I D , and 100 .scc , and the f requency dependence

by m ic r - ’ ’ca.a ia - ovens .-‘a’~ /e,s ’Isp ”d us ing bisected ‘.1 the ,ac mn u ’,f ic wavc’fccrms on microwave puls e w i d t h
1.’ ‘ 5, Tb ,, mod. I s  .as,’na ,’ a ,~ ,, r S - ‘a t , ’ - ’ s sf st , n ’ c f  ‘ c ~cnn and was sibt ,s i ned Icy taking the Four i e r  t ransform of tb,

1 S I I , -ci w i t ” , s ’ , n m m ’c , ’ t i c  biologic t iss u , ’ , Ea ch strs ’ss waveforms and then normalizing the results.
‘ s-a l l SCC~~i ,,c 0’ I s - a ’  .mcl ’ - l was i ’ v e - s - a d  with - a s i l k  These results may be useful in interpreting the con-

r,-,” SO that s ic - I ‘ h e - i  cc c ~~~ s ’Iec tri ca l coupling f l i c t i n g  reports concerning the dependence msf the
cou ld  ca’ .e - “c i  .‘a’,’ - t ‘~~ ‘ c ia -a’ s- i n  a- Ia’ - 5 s’n s- S spheres. 5ev- audi l.,r3a thr esholds for microwave pulses on micro-
era l ‘ m m / - I s  aS t h  t i,’ ” I a ’ s  t n ica l ‘r s c 4 s a n r t  es ‘1 human wave’ pulse width and microwave pulse .‘nemgy.

~ -s r ’ ,- muscle ..,er a- ‘- ‘sr’s I r i , t s ‘I in I/se ’ form of

cp i ’ sa ’m a”, rancs s nq ~ r- - 6— I a cnn in c li -a ’s ’m’ t e r and e l I  I p—
a .  ,s it m ’ a — c - a l  ~~~~~~~~~~ c l  2:1 and ti ~ic s~ I e c ’ . of 17.2

cm . 10,- ’-,,. l a - I s  were ‘mm - - e d  n ’ microwave fields in 5091 STRIPLINE TECHN I QUES IN THE STUDY OF MI CR0-
• three differ en ’ ml’ m’ ca .aav” ovens , inc l ud ing two op— WAVE BIOLOGICAL EFFECTS ON I SOLATED NEURAL

crat ing at a fr ec sc ,s ”cey .f 2 ,450 MHz and “ret’ oper- PREPARATIONS. (,i,m ,;,) Seaman , R .  L . ;  Wach tel , H . ;
~ t I nsi at a 1 r”s , ,,, s ’- ,s m l  918 MM,, tac it i ’ c l ac t “w it- I Joines , W, T. [is: c’ ’ ‘ c . . , ,, , .~ ‘, ‘ ‘ - n- ‘ , ‘-‘- ‘,‘ :na’-
was exposed a” c i ,  b’ d , / - c c  f s a r  5-60 cc c , and thenmmno - ‘ c ’ “ ‘  ‘ .,‘I’ c. ‘ : c~t i,  .‘ — .“ .‘ , c’d c I ,  r ’  ‘ “:~

‘
:‘, s , ’ ” ’ , ‘ “

grams of th e p lane nsf separati on were t i k a ’ n  be fo re  W s ’ n’ , ,,‘ i ’ , n - - c ’ , - - ‘i s?  :5’ ,’ ’ , “s o t ,!.?, In te rna t iona l
and a f t e r s-,, 1 ,,ms,,r.’ ,f the phantom “ca in - I . Scans were M i ,  rowave Powe r In ’ t i l u t , ’ . (Edmonton , Alber ta ,
made of the’ ha ?  I “a l t - I s  c s s r r s - ’ ,,aa s n d i n’j  to the three Canada): pp. 99-102; 1975. (0 re(s)
major planes of s - cr ientat ion . Up ts , 51) thermogram
ra s t e r s  were s to r ed  on a magnetic disk memory unit , The use of st r i p l Inc for study in g th s- eff cct :, .1
and photographs w,’r,- taker ’ cs f i n t e n ’sI ty, profile , microwaves on isolated neural preparations is dl’s-

11,
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i-s.,~, ‘at- a P “.‘, 5s ,’ ’ “,,, ‘ , , , . c c  , .,55 5 c,’

m ’ s ,  m i d ’ ,,. , s,. . c,. . n i l  CURRENT I t IE HAT/ Ji l t

cussed , is les i n  t he  ‘ ; r ’ - ’ ,,~c s /  s s s i , d u c l s s r  c c l  the s t r i p— but a co n n i p lo t s -— n ’ a’cs sv a ,’r-/ 5 /  t Im ’, anmn p l / ? c c ’ I , -  w e ’ , ss ’ , i

I I rae ., I I ‘s-a / - - 5  direc t a d c a ’ s ’, 1,, I s,,’ repaid I ion dum— Sen va il for e I t her he -at— or microwave —ccc , c I , ,i I’ i-

i a l a ;  S a s - a d  a t  S. ’ ,, and i I I i,ms -m I nation - Ab s,nb s-’d powe r changes . During t “tan ic con t r,act ion ,, ne-i then ‘‘ c r ’

a’,, th an t sa .,,“
~~

c I s - ’ S ‘a - c/c l a i ma st as a fun,, sim s of input t i nuous nor pul ‘sed m ic rowave  i m a d  I ,a t i ‘in ;sr’ s ’I-a s,s - ’t

“ s a m  ? c ‘ t I c , -  ‘sIn /i l I n’s-’, lo t r.~ , -  I I u Ian ,,‘ “ cs r , I ’a nqs any eff,’c t s on the i ens  Ic charas , t s r ,  ‘‘ t i m ,’. sI

m a, ,, mc s ’ s ,r, ‘mm ’ , / t ’  “ i nane nix, I I cc- . -1 % ‘ ‘ i s ’ ”  s revealed muscle
/ 0.11 s- ’ .s Isss /a’ n scu s /‘ . s t t s ’ n / s’. cc i ,_~Ia ’/  t r i c a l  ,a s I i v i t y  cx—
/‘s j e , i  

~~~ is’, s a r t d i s n  ‘ct - ca,s ’ ,, ’ , were ‘,a’s is it ive to absorbed
,‘,‘wa’r la - v ”Is sf - ‘  bs’a’, c- sw/ cs ” ’, A p r e l i m i n a r y  stud y
in d i~~,at -  ci ‘ a t  synap tic a’1 / icienc y may be affected 5093 MEDICO—SOCIAL ASPECTS OF LABOR ic’FP1 5/ PM l I.

I.’, ,,t’ ,, . r / - , - ,I ‘ ‘ a - s c ’ s , ,  in the ccnsle r of ID mW/cm 3 . A WITHIN  THE RANGE OF ELECT POMAG N FT IC 41GM

5’  ,, ‘ , was a ? ’ , , ,  “ c a - I ’  i c c  s i a - t a - r , n ’ i n s -  t/n, ’ ef /ect of micro- FREQUENCY RADIATION . /‘,~ 
- - ‘ .)  Korni a”wic. z , H , ‘I’-

a’s , ye’’, ‘so a ,./ c  , to re’ ‘ c c .  ‘mm ’,,’ Is , t ha ’  L i  ‘cu I us eye - w i t h  a ff i I ia t ion g ive n) . ‘- “s ’ - m : :  - ~~‘- . ‘ , ‘ I 2) C - 7 ;  I

i -ci ’i n c1 i ns~’s I s - m O  “ s / a ’  w i t h  a s ucticirn electrode from (0 refs)
Isa opt is - , ‘s c ’  it- ‘ 1  an a - s ’ c i s e n d “ye ’ . The study m d i —

s - c ?, - ‘ ‘ 5 / ml c r ‘‘a.sva,’s s/ss ccn to I ‘va’ Is if a few mW/cm Regul a t  ions deal i ng with the protec t ‘so of i nd i ~)l-

n I Ius -’r,c,’ c s , -ur,a I m ’utp ut , The most important advantage ua ls employed wi thin the range c f  h i gh frequency

n s~ ,.a’,inq the s t n i p l i n e  i r r a d i a t i o n  t e chni ques is that elec tromagnetic radiation are discussed. In 1963, the
ccc cc, ’a,c 5 to t I cs p m n ’s ’ .a r ,n t i on and the elec trical ac- chief contra indications for work exposure to cncicr owav e

t i ~~~S ?-, o’ t”'c’ pre e a r.i t ion are monitored during ir- r a d i a t io n were de te rm i ned , and the general ‘meal-
rad c St i ‘am ’ , thus icrs s v I d i ng r,fonma t on about d i r e c t  i cal cent  if i cat ion procedures leading to ‘- s’s ’m çsc sr ,, r 5

act s-sn arm 5/ c , ,c r s ’parat ion. I’cc s ’x t reme l y low leakage or permanent removal of a worker in the eva ’nt ‘~f c/ n-

‘ r onic i liac s tri p l is,, ’  a l l ows fc cr e s s e n t i a l l y artifact— tam medical contraindications were intr ’ .duced , A
‘re ,’ , ’ l ” c t n i c a l  s - s e i c r di n q , comp l e men t i ng r eg u l a t ion c o n s i s ted of gyneco loqic

examination (Ix/yr) and c-le ctroencep halogram (lx
every 5 ym), apart from genera l c,h e ’ c k c j ; s s , op hthal-
mot ogic , neurolog ic exami nations laborat ’sry tests

- ‘ ‘  E FF ’CT OF MI s-ROWAV E FIELD ON MUSCLE CON- and elec trocardiogram. Physicians were also ex-

- 
~~~A c T ç - 5/b; - ‘ / “ :,)  Chou , C : K.; Guy , A. ~~~ pec t ed to cer t i f y whe t he r i nd i v i d u a l s  w i t ! ”  i mP a i r -

,‘ “ i s  C ment s could continue to work or could be sh fn / to
‘a , .. .5, , -  “ ‘  - ‘ c’, ,. , “ 5  ‘ a- 

- - s-PC”’ a substitute occupation in the same p lant. A s~~ste”a , ,“ “ ‘ c, ., I n t e r n a t i s ’,n,a I Microwave Power In- of prophy l a c t i c  sh if t  ro ta t i on , which wou ld accom-
‘ , t s t  a?. ’ (I ‘Is-i cc ’ s ’ ‘mc , A lberta , Canada) pp. 79-86; nmoda te the interests of industry and a’w,rLe,’rS , was
I — a / , .  c~~ rc f s )- suggested .

a” “sis e rl ” .ents sf the e f f e c ts of m i c r o waves on
Rs,t a ’ , rat diai h ragm muscle in a m o d i f i e d  S—band
a,ai, ’ci,a ide are r ” ’ sm’i rted . The muscle was fixed at one 5094 BIOPHYSICAL ASPECTS OF HIGH WAVEL ENGTH
‘0,1 ‘.1 ? / c . ’ a’c c/ a c /ci S c/i’ and connected to a tens ion ELECTROMAGNETIC RADIATION . (I’ .’ . ) C,i r-

t r , a r c -, Jure ’ r w i t h  .c s e nsitivity of I V/b q of force letti , I,, (S e r v i z i o  di F ’isica S anita n ia , Oc,peda le
at 5~~., c ’ t  h e r , In one series of experiments , the Civ le di Padova , Pa dova , Italy); Avanzo , R . C.
i s m a l - s n . . i  m clc le at the center of the wave -guide was s~~5/ ; !  R.c :” l+0( 3 )~ I7 l- l 87~ 1975 . (Ii mefs)
s ’,pii a’s-i m m . 7,450 MHz microwave pulses producing peak
ac . ,’ r  - s ’s s ’ , r ,. n ‘ms ’s densities of 0.3, 3 ,  30 , and 220 The biolo g ica l effec ts of electromagnetic radiation
.,, d /, ‘55 ,,. pu l ’,s’ widths were 1 and 10 sec with re- are best understood by considering the chemical
-,,,rr s- s ’,c ,- rates of 1 ,000 and 100 pu l ses /sec , respec- componentc~ of liv i n g  matter and the fundassnental
“ i v e l y ,  Conti ricam i u s waves were also app l i e d , produc- physic al processes that take p lace w i t h i n  matter.
ing absorbed ,cowa-r -lensities of 0.3, 3 ,  30 , 300 , and The- in teraction of cellular molecular structure’
1 ,500 W/kg In the muscle preparation . Tests for pos- and function that interp lay with electromagnetic

a s i t’ le di e-c t influence of microwave fla,I ds on muscle radiation of differen t wavelengths are descr ibed,
tension were performed In the absence of electrica l The study of r adiation-living matter interact ions
stimulat i on wit h  average absorbed microwave powe r distinguish es three types of radiation , H i ’~Ic
‘I c’ nm ’ , i t i e s  of 1 ,500 W/kg for con tinuous wave and 220 energy electromagnetic radiation , which is f ,ir
‘W/I~0 /~ ‘ak for pulsed fields. Exposure 5,1 Isolated greaten than the blomolecular ionizing radiation .
rat diaphra gm muscle to eithe r continuous wave or essentiall y affects the atomic electrons , produces

HJ l’ ,(’sj m icn awave power did not result in either am— photoelectrIc and Compton-effects , a nd c rea tes
pl itua ’ie- on time course changes in contractile ten- electron c~ up m e c . Char ged pa r t i c l e  r a d i a t ion
sions i nduces-’ by electrica l stimulation when the ion i zes and directl y exci tes , producing the same
‘“- / sa- r . l t d s n e ’  of the solution was held constant at effects as high energy electromagnetic madiation .

- 37 C .  The-re were .ilso no observed changes in muscle Neutral particle radiation collides with the nuc lei
tension ‘luring continuou s or pulsed microwave ex- and essentiall y crea tes charged energy particles ,
posure when the electri cal stimulation was turned which Ion i ze and excite by cou l omb interaction.
‘ I f ’ , At t he’ maximum appli ed power levels , the mus- When the radIation ’s energy  is hig h and grea ter
d c  twitches were smaller in amp li tude and shorter than that of the cell’ s l e v e l s  of e l e c t r o n i c  an d
in la tency ; t h i s  was cons i s ten t  w i th  a C r i se  In mo lecu la r  e x c i t a t i o n , des t ruc t i ve  molecular  erup-
the bath ing so lu t i on  temperature . A f t e r  i r r ad ia t i on  I Ions and e x c i t a t i o n  occur. A lso  damaging are the
was d ’ ,s,’,n tlnued and the - temperature returned to eventua l chemical reaction s , w h i c h  may occur w i t h
37 C ,  the time course of the twitch was restored , the hi ghl y reac tIve blomolecular fragments , When
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3,s~/s si;c ,,c / f / ’ . 5’. c /  Nanna n asaa , asaq / ‘a’ . , a / cc ’ ~c.

C U RR E NT till MATURE 1?,a,aj ,at,a,,a i / s n 5 , /n a-c .3”-

‘ ‘ - cl n - s  low .‘i ca ’r .iy els’c tn c , m ’ s . , - ism , ’t ic radiation , 5E/ ”/ J USE OF DIA DY NAMIC  CURRtNTS IN THE TREATME ,1IT

ha’ h oano lecu I , ’. s,’, , a .cll v .ncqu / r,’ , / n part ar OF INJURIES OF JOINTS. (t~ s . . I Z . , r s - m ’ t
I , ’ t I - ,- • t I c , ’ phot s,n i ’s ,‘r ,a .i ’ c/ c’ without damag ing S . I . (Lvov Div . Rail roaal Hi’s’,ç’ , , I isis’ , U SSR)  ; <s ‘,a ’ 3 -

s - I  f, ’~ t s -  ‘~ n,’sc cli’ ii,: ,’, t h e  P S , 25, i s  a-le- ’,cribed man , S. A - ‘ s m ’  s- sc ’ s-’’ n - c : . ‘ - s~ ‘ - ‘ P/sc rCt, S

us,~ - ‘ a ’ S , ’ , miss’ .., sca t I a~ r,’c ml i at inn and is ( 3 )  33 34 ; ‘316 , (6  rcfs)

,‘‘,, , , c
~~

S I  I , ’ , t’ ~’s - ,~j .m ’ i s t .  m i ’s ‘ s t a s is the p n inc ip !es
,is ”’,, r b e d ,  A total of 146 patients wi l e ’ s trauma (contusion with

or wi thout hemanthro si ’s and sprain) ‘1 I /n ’- j o i s c n ’  ‘s/

the hand’,, 1e - ’ m~ , and feet wa r,- t re-at ‘‘ci xii SI ’s ‘ii ad y—

namic current, (Specific data not  m e - p o r t a l ) .  The-
,.,- ‘ ‘ C O t / A I T I c J N F O c  TASTE AVERSIONS IN THE RAT IN- cathode was applied to the traumatized area . I h ’

DUCED f/c- A SINGLE EXPOSURE TO MICROWAVES. tient ’s received five Is , ten treatme nts, C o nt i n s c a sc ,s ’,

“os . I , . c va -i y, P . H.; Guy. A. W. In: ~~ ~~~~~~~~ current was applied for 2 imnin and intermitt e nt -‘ s i r-

7- - ’. p ‘ -- s - ,n ,-‘ ‘5~ . , t’ ‘ ‘ ‘ ‘ s o o t  ‘c , ,/ ‘- i c  - ~~~~~~~~~~ rent , for 2 m m .  The direction of th, current a-c~i’,

c ’ . ’ ’ ’ . O~’ a ’ :’ - s” - i c c ’ , ‘ sc  zr/c”, changed because o f pa in or other cond i t i ons,  Ac,

~c . l - c t a ’rm n ,,t ic ,ina l Microwave - Power Institute, result of the treatment 11 1  patients were cured , and
IL sl” sn ”ton , AI !,,’r’ - s . Canada) : pp. 87-94 ; 1975 . (18 30 improved . The find i ng’s indicate the- therapeutic
re l effectiveness of diadynamic curren t in the’ ‘ n a - a c , ” , ’ ?

of traumas of the joints,
Co nd it ftsmc,’d tas te -iver sions were induced in Wi s tar
rat ’, hy single espo occrc’s t c c  mi crowaves , After an
a d a p s a t i o ni period , r a t s  in i n dividual cages were
prs”,s --sm t c .i w ith O .tc sod i um saccharin in water d u r i n g  5098 EFFECT OF STATIC ELECTRICITY ON THE HUMAN

a ~0-mi n d r i n k i  ,s ’i ;’s-n i s ,,d , ln ’xnn” dia t e l y following the ORGANISM UNDER THE CONDIT IONS P R E V A I L I ’ cO
i l l ’ ,. ‘sq ,p ’,’,is,c s , s i c  rat’s each were e i t h e r  sham- IN THE CITY OF FRUNZE. l i - c-, ’ .)  Manuile nko , lu , I .

i r r a d i a t e d  or a-a c ’ s, exposed for 10 m m to 918 MHz ( K i n g iz S c i e n t i f i c  Re’s, In st. of Epi cis , ’ e s i o l c c c ~ 1, M i

s - sc r s t i a - ussuS aavs ’ c’cierowave radiation at incident power crobio l oajy , Hygiene , Frunzc , USSR) ; Fri /os’, A. 1 ,,

d e n s i t i e s  cf 5, 20’, 25, 30, 35, 40, and 45 mW/cm ’ , Zimskaia , Z. G. “/ m”:s’ - - - . s z ’  K/ri (I): 1 1 — 1 4 ;  l9/~- ,

Th , - i ~a ,  a f t e r  th~ m icrowave exposure , each rat  in (0 r a ’ f s )
anas- ” gr s s cap was g i c r c  ~i ? a v , c - l c c s t t l e  preference test
5. - c a - a -c s-s ,-s,a ts r and - .,ic scc ,ar i n . Sha m -c-i rradiated rats The -health status of workers exposed to hi gh static

,,c a - - I l as rats expe’>s ed t s ’ 5 and 20 nW/cm’ microwave - elec t r i c i t y  in a kni t t i n g  m i l l  was studied . Oh ar c s’

power ‘s howed - t r ’ ~ ’sq sac c~ a n in pre fe rences , wh i l e  d e n s i t i e s  o f 6 - 1 6  , ,Co u?o mbs/m ’ ce-re measured “n the

t - sscse “ !e/ ’osa ’cl is ’ i n c i d e n t  “ ‘wa-s d e n s i t i n s  of 25 ‘sW! wor/,-r s ’ body. Negative potential s of 300-900 V

cm - ‘n ccxc rc’ 5 “ ‘c-cs’ ,1 1 s i y n i ’ i c . a n c l  , I a - c r c ’ , a ’ , a ’  in sac— were measured on their shoes and clothes, a n d  n c ’
c h a r i s m  sc ,c ’s’,,as -,i,t i , irs . d n i n k i n q ‘c cclv hal f  as much as s-s ,rre spondi n c c charge densities were 2-3 ciCoulomb s/m ’

the . s c c c t m o l  r,aI ’, The abc va ’ be h a v i o r  e f f ec ts ap- M,,s,-, a~~rker ’s cs , msc 1’ l ain e d about headache (54,5~ ) , ir-

,‘,‘,jre-i to , , , n r s - I , a t , ’ w i t h  peak absorbed powe r densi - n i t a b i l i t ,  /51 .2’,), epi c ardial pa i ns (50.3 ). s t e e p
les  ~~‘ 

,~ ‘/ s r s cs S” c ,a c ‘‘l y 22.5 W/~ ci , 
di s<,srd a- r’ , (3/a , ‘

~ 
) , and epi cla- tr ic pains (29.5.’)

The ‘s ,” lie,a I i ” va ’st igat Son s r”va ’ ,al ed /c,l t l s ’ c I ’ s s i C  changes
‘.1 / 1 s a ’ ’~~- 5 i ’ s u - . system / v.’ap’t .a t i v,’— v ,!ses -alar ,l, ’,t ’ im nia ,
im paired v s ’ s c c - a 1 a c u i n , conjunctivitis , I c/epharit ?- ,,
and ~c’r .a t i t i s )  in 3? 1Sf , diseases of the - car , s-a- se

CHAMI .f ‘3F f/A 1TY G PO 5 ’.t4D S’.’i~) EVOKED RHYTHMS OF and throat in 28 Li .’ , s , , c r c / i c ’v a s c u la r  d i - .. .a’ ,a,~~ (hyt-’r r—
BRAIN ‘aT IAL S IN PABRITS IN A STRONG t ension , lsyp o ta’ mm ’,ion , ‘.y,s,’ .,r -J as - d ’,’~ t r op hy, scl ero s i s

STATIC Mn- sit ’ Ic  r I E L D ,  ( - ‘,, c , )  Ss’cmrnova , N, P of the coronary and cerebral vessels) in 2 3 , 5 ; , and
.sSS P,/ ; ‘ ‘ c ” ~~sv0 /.a d~~1 , L. 0 - ; v ~s ,c , ’C ‘a s  “ re s p i r a t o r y  diseases in 8.7. .

.‘~ - /,,z t 2 6 ( 2 )  ‘.03 “ 10;  - ‘I /~ - ( 7  ‘a - f ’ .)

“ a ?  i i t S  w 5 t h  e l e c t ’  ‘ a’ , “ .,, I cot a-- I  in the - sensor i ‘cx ’ t,,r
and ‘ . s c t  I c  r e-gis - a n’s of tf- a” ’.’c ra” fsr .,I , s , r ? , ’ ni in the 5099 E F FECT  OF IMPULSE F L E CTRICAL - ‘ I

~~5I ‘it
n f ’ sr sal h~~.~s sc ’ .a”ic .s ’ , , in t ic ,’ I c r a ’ s , ? s t  i s - reg ion, , In the REPARATIVE REGENERAT ION OF I’-sf BO NE TISSUE .
medial part ’s f I /cs /c, ~s,sth.clam us , in the ret icu l ar r ,’ ’ ,. - , ‘ L,anda , V .  A .  (N. N. Pni , c rssv C e n t r a l  Inst.
fs,r”s,, t ion  .‘ !‘ t / c s ’ ” c - I i  r.a in , and i n  the venmis s n ’ r e —  T m . ’a s i i nc . ’a t ’ c l o nj y  and Orthopedics , MO s s , , sc -a , USSR) ; P s ’ ?  ia-
bell ! were exposed to -c - ,t,, t Sc e I a ~e t nss ’ . , c / c c a ’ t i c f i e l d  k’,v , A. N,; Baranov , V. K. 0, - ’  -: m ’,:.” ocS
‘if I , i~/ ) Q - 1 s .000 Dan int e n s it y fnsr / hr is , stua l y th e (ID): 55— s-s O ;  1976 . (14 s a l

’
~~)

hacksiround .ass , I I c  ‘ t  fI,,’,Im ’i c ,,l u c, s,’ ci ls r . , /iS potentials.
Intensification f t/ia’ h i ’ sc ’l ectr is .i I a c t i v i t y ,  a’ s— The ’ effe ct ,,f weak pulsed Current (5—IS mA , pu l’.s’.l
pec ia ll y in th an r ams ,3 , ’ ci f the al pha- and beta-frequen duration 1 sec at Li-sec interval ’s) asn reparal nc -n ’ m a ’-

d i e ’ s , at ’, observed , while there were no marked generat ion of the - resected d i ap hy s i s of the radius
changes in the intensity of the delta— and theta- was studied in rabbits. Tine cathcade c ’ s the , t s s , - c l a
rh ythms . T/ i ~ ef fs- -s t inten sif Ied with Increas ing was p l aced  m l’s t he bone th-f a ’s - t , and the c s t / s , ’ r  e l m ’ s, -

f ield inten si t / . Exposure to 1 ,000 Om tended to L n i s c l a ’  was placed 1.5 mien from the edge of t /s,- ,I, ’ ‘ “ s - n
f a c i l i t ate th” photic driving after stimulation with StartIn g 2— 3 days after traum ati zation , I/s i ’ a n i - ’c .,l s
a Vi e s / s i n g  l i g ht w i t h  a frequency Increasin g from wa -n a’ treated 1—1.5 hr dail y f ive - time s a wk for
2 to 74 Hz. The driving reaction was weakened by days. With the cathode In the bone cl, f,’s, t , cu’ m , ’ s d t

exposure to 3,000 Oct , bu t i t was rap i d l y res tored of 8-10 ntA intens ty had pronounced stim u l a t i n g  c - / -

af ter cessation of the exposure. fe-ct on osteoqenesis , which manifested in an i i,-
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Hs,s5,sai’ c ,s 1 ‘5,’, n ,o f -’ V s s ’ c c ’ ’ s ’ ’ .’ ’ssa i i /a-, n m , ’ ’  s c a n ’
.“,a scsss s 5 3 - 1 5  “s’s ’cs’. ’i ’a ’s /9.’,’ CUR RENT I I T E R A T I I R E

cr , - ,a - ,a’ d . s  a unt ~c I i, ci, ’ , t i s s u e  at I/se c ’cpe,’nse is f car abdomina l ?c .ains , and increased minute dis i ra ”s i s a- ,s ’rs- ’
I i l , i ’ , c n ious anal fi i srou s t i - S u e .  I// a r c wa’s , however , also obs e r v s ’ci , The- f i n d i n g s  indicate the -therapeutic
no ac ’c ,n’s .s n ’ in t 1 c, ,c c” ,,t ur ,n t i o n and minera l i ac ation pro- effectiveness of U H F  irradi a tion in p a t i e n t s  w i t h
s,,esss,’s - , s s ’ c 3 , , c n a ’ d  iii th the control - T I c s - c  stimulating primary pyclonep hr i t is.
‘ ‘ S / c ç t  was less m’iarke d at a current inten s ity of
5-8 “-A . S t i n m s u l a t i n q  eff~~s t  w as a lso  observed at  a
c u r r e n t  i n t e ’ c n c S t v  sf 1 1 15 mA w ith the.’ anode placed
in n ’ ce bone - f e f , - , c ut it was accomp l i s h ed by sup- Y02  C L I N I C A L  E P I D E M I O L O G I C A L  CHA RAC TE RI 7~,T IOF4

sr a t  va ac i d - - I  s- c n i s s a t s s n y  processes a t  the imp lanta— OF CHRONIC LYMPHOID LEUKEMIA . °- a. . -

t i s s n  si t ’ . The incidence of the’,e proce-,sc- ’. in- Pl otnikov , I . K , (First Dept. Cl i n i c a l  Therapy, D.

cr . a .e- d w I t f -  I /c , ’ curr ent inte n s i t y .  I . IJl ianov Ku ?by shev Medical Inst., Kui byshe-v , USSR) .
V”s ’r ‘‘n C -  - ‘ 2 2 ( 1 2 ) : 69; 1976. (0 nefs)

Cl i nica l ep i d em i o l o g ic data are presented concernin g
5 1 00 ~N 0-T EPM CONTROL OF MYOCARDIAL THRESHOLD 434 cases of chro nic l ymp h o i d  l e ukem ia  reg istered in

M EAS I, R ID BY MEANS OF A RADIOFRE QUENCY SYS- the- Kuib ysh ev Oblast during the 1965-1974 pen s-id .

T IM R A T I O C flR 3 DESIGNED FOR IMPLANTATION IN SERIES Al l  patients were 32-79 yr of age . The average an-
a,’ ? T h  ANY KIc,” On PACEMAK ER , ‘ Ts - i .  / Ross i  , P. (Div— nua l nno r b i d i t y  raEe was 1,60/100 ,000: 2, 41/1 00,000

‘sione d i  Cardio log ia , Ospedale Maqg iore della Ca- for men and 1.07/100 ,000 for  women ,  T he in c i den ce
r i t a , Sc ca i n s , Ital y); De B e l l i s , F .; D ’Au len io , M.; of occupationa l exposure to petroleum products , or-
E l  I s-”- ,a , 0. . Calafiore • A. H . ‘f//os-n’s,”: ‘- c c ’  !/,:‘-zs:q~~

- s ,’ qan i c  dyes , exhaust gases of internal combust ion
24 (10) : 705-711 5 ; 1976. (15 ricfs) eng i n e s , on i z i ng r a d i a t i on , and to ultra high- and

su per h i gh frequency fields was 1, 3 tim es hig her i n
A r a t i o  e’ r,,,ie - n , -c - system , Radiocor , was im p t an ted in the leukemia patients than in ’ s  the control group.
se-n a’s w i t h i n  va r i ous  types of pacemakers in 685 pa-
t i e n t s  t m ’ s  “ma’s r i i t o n  t he chro n ic  t h r e s h o l d  of myoca r d i a l
s t i m u t , a t - c n , Thi threshold was determined every 15
la y s or 3 cc —  f -sr I to ‘5 yr. The pacemakers were- 5103 EFFECT OF SHE ELECTROMAGNETIC ENERGY AND

also c ,,I ctc r, i t s’,l by dir ect threshold measurement upon OF CONSTANT MAGNETIC FIELD ON MUTAGENES IS

imp l a n t a t ion or rep lacemen t. Marked chronic thresh- I N  THE P R E S E N C E  OF A N T I B I O T I C S . ( J o n .) Danile nko ,

ol d variations were observed during the first few I . I . (Kiev , USSR) ; Mirutenko , V. I. E - ~~~ a ’ s ;::’ .

cl~~-,c’, a f n , - n  imp l a n t a t i o n .  There - was an excellent c hr,!’ - ’: ‘.,‘ ,‘ ‘  s’ ” ac ’ ’sc n (3) : 66—67; 1976. (5 re-f’s)

c ’ c r r” c ,s s , ns i , -s ,c e  between the two monitoring methods.
Ti. ’ Qid ics cs ,r was Sensitive to wi thin 0.1 mA. A con- The effec t of super hi gh frequency (SHE) electro-

st ant chronic threshold of 3.6-9.5 m A  was observed magnetic fields and of constant maqn etic field on

i rs 240 pa tients. The threshold disp layed modera te- mutagene ’sis induced by N-meth y l - N - n i t r o N n i t r o s o -

tnan ’ s i t n r ’,’ variation ’s of about 201 In 50 patient ’s gua n idine (MNN) in ‘ . ‘m’ s 
‘
‘; “ .‘ D-2 i n  the presence

and n’sar~~cd f l u c t u a t i o n s  of about 4O~ in 25 patients. of puromycin was ‘studied . Neither constant magnetic

The I a t t s ’ r  ‘ir s- s o ;c was treated wi th cor t i sone , and the fiel d alone nor SHF field alone had am ’ s e f f e c t  on
t / s re ’shold stabilized in 18 cases . There was a pro- the su r v i v a l of ‘ . ‘r s ’: -‘ -: ‘/

~~ compared with the con—

gressive increa s” in the chronic threshold in 35 pa- tro l ;  however , the morpholog i c  va r i a b i l i ty doubled ,

tie - n t ’ , . The Radioc on can be used as an emergency Exposure to MNN and constant magnetic field with an

s t i’ c scl a t s - sr in case of a pacemaker breakdown or to int ensity of 500 Oe i n  the presence of puroem cycin re--

‘ nea t ,anr is.y th s- ,j s - , suI ted in c-s reduction of the ‘survival to 43’7 , vs
67’6~~wi Ehout the- antibiotic. The- morphologic vari-
a b i l i ty i n c r e a s e d  con s i d e ra b l y with purom ycin. Ex-
po’sure to SHE in the presence of MNN and purom ycin

510 1 UHF TREATMENT AND CALCIUM ELECTROPHORESIS resulted in a reduction of the survival to 72~ Li~ of
IN THE THERAPY OF PYELON EPHRITIS IN cliii- the control va l ue and in an increase in the morp ho-

a OPEN . (c ,.) Gromova , V. N. (Moscow Ins t. Fed l a— logic v a r i a b i l i t y  to 72”6~~. Increased percentage of
tn ic s and Pediatric Surgery, Russia n SSR Ministry of prototrophic mutants was observed both in SHE and In
P i n  t i c  H e a l t h . Moscow , USSR) ; Korovi na , N. A.; Or— constant magnetic fields.
ova , G. I. ; Ni~~itinskaia , L. S . V - c -  ,~ sar ~ p l c ’ ’

F’sz / ,  ‘ ‘ ‘s - ‘‘ - ‘ f / / a  ‘/ ,.‘ f/ ( 2 )  : 39 -42 , 1976. (16 refs)

A t’ cna l o f 58 c hi l d r e n  3 - 12  yr of age wit h  primary 5104 EFFECTS OF SOME PHYSICAL ENVIRONMENTAL FAC
,., “ ) ‘ s m m c ’ ; , h r i t i ’ s  wa re treated with ultra hi gh frequency TOItS ON INDICES OF WATER-SALT BALANCE.

‘ e a t -  r . ac j i . ct l o n  in 10-1 2 sessIons of 7-10 m m each . (Rue.) Grin A. N. (A. N. Marzeev Kiev Scientific
I~ c . .‘lectrod a” , were separated from Ih a - dorsal and Re-s. Inst. of General and Communal Hyg i ene , K i e v ,
s”sit r n  I ~sla i n su r f aces  by air gaps and 2—3 cm. The USSR) . ‘ 5 .  i. ’Ii [ ‘5 ’l e  (12): 1 1 6 — 1 1 7 ;  1976 . (0 refs)
I// F treatment caused a decrease i n  the urine leuko-
c y t e  - c i sic, ? in 25/28 patients with moderate leuko— The effects of super hig h f r eq uency i r r a d i a t io n

yt s , r i a , while’ the urinary erytP nrocy te count re- (sing le exposure to 500 laW/cm 7 , or to 50 and 500
‘se i ned normal. An i n i t i a l  increase In leukocytur i a sW/cm~ on 10 consecutive days) with and without ar-
was of no sig nifi cance for the therapy result. SIg- t i f i c l a l l y  Induced hypoxia on the water-salt balance
n i f i c a nt increase was observed In the ammmsonla and were stud i ed In adult albino rats. Reduction In the
hydro gen Ion clearance In 26/32 patIents Investigated dail y d i u r e s i s  by l5~~, I ncrease in the urine pH from
af ter the’ treatment. Disappearance of dy sur l a and 6.9 to 8.0, and reduction In the total chloride con-
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Bs a/ngaaa/ Effec ts of No,nso,ss,unq / 5,’, n,s,,’ - ,,s~,,,-,,,
CURRENT LITERATUR E Radial,,,,, I/fl) ‘.s’~si~’ssc5’ss’, I’ll!

tent and in the - chloride concentration of the urine Radiation Protection Bureau , Health and Welfare -
a-ac’ s - c  observed after exposure to 50 V / cn n ” for ID Canada , O ttawa KIA 0L2 , Ca nada) Stuch l y, H , A ,
sl ,lys, The-’s,’ chanqes were more pronounced after in - [Paper presented at the IE E E Cs,nfern”ns- s- and E n h i l c i t ,
radiation with a si cm ’ ; l n’ 500 ,sW/c m ’ dose, However , Toronto , Ca nada , September 26 28 , l977j . 1 4 m l ’ .)
, r radiat i o n  w i t h  si,,’ do’se at 500 V/cs, I mmmo after
ID irradiation ’s a - a i t h  50 ,sW/cm ’ had a weaker effect The d i f f i c u l t i e s  i nvolved in f o r m u l a t i n g  sc’ ,~~ i” s uc ’
‘Sn ij iure sis and on the ur i n e content. W h i l e  20-mm per missable mic rowave - exposure.’ levels in Canada -s n ’ s
‘ ‘ , ,ss ss , i , i  i ’ -cns c a- d i a te l y after the 10—day irradia tion discu ’ssed with reference t sc the d i f I’- rc - m scs, ’, i n
course fail e d to modif y the effect of irradiation , in ternational microwave exposure standards (E a ’stscrr .
i t ,I i n cscni sh e d the irradiation-induced change’s when bloc and Western countr ies). The Federal Depar ts -- a-n t
app l ied I no , aft ,- r the irradiation , indicating that of Hea l th and Welfare ’ s Radiation Protecti on Bureau
such irnadiat i ons render the organism less suscep- proposes that for exposure to pulsed on con t inu s - s a - ,
t i ble to hypoxia, wave microwave radiation , the average energy flux

sha l l  not exceed 1 mW h r / c m 2 fo r w h o l e  body ex-
- posure in any one period , and t he ave rage power

density shall not exceed 25 mW/cnn 2 . This exposure
PREPRI N T app li e s  to the frequency range of 10 MH z to 300 G l’lz.

Ca nadian maximum permissible levels are ‘seE bet’s-ac’s--s

t he US and the USSR va lues , s ince the US va lue does
5105 ‘EMISSION AND EXPOSURE STANDARDS FOR M l no t take i n to c o n s i d e ra t ion  t he l a r ge bod y of

CROWAVE RADIATION” (SUMMARY). (Eng .)  evidence on nonthenma l effects presented by Eastern
Re p. m c ’s I i , H . H . (X- ray’s and Radiation Devices Div., bloc countries.

I
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