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Prefoce

research programs concerned \rilh rhe microwaÿe rànse of rhe electromasneric
,or 'l-..'af ..i.rn .. 100 -r00 000 i I l7,.

The Intemaiional Symposium on the Biologic Effects and Health Hâzards of N{icro-i:\Ê RÀdiation was held düing the foù-dày period October 15 18. 1973. ar e.on_
in i,dqr.ir. ie"r u"r."\. rloer rhe oirr .pô1.o".h p oi Lbe Uover!.

- ' . o, PJldad dld r\e Unired Srd e, oi {ne- cd àod or .he World Hcâtrb O S.dj.
The Goveûmeût of the PolÀh People,s Repubtic, ihrolgh rhe Scienrific Councjt to

:1e \,Iinister of Heàlth and Social \trretfâre. desigmred the hsritute of Bionrucrûre oi
!:e \ÿatr-sâÿ Medical Àcademÿ to be the coltÀborâtins instirution: the Gor€rnhênt.i ih. United States of Amerjca !,!as represented by rhe Deparknent of Healrh. Edu_
::rlon, ind \ÿe1fare. Food and Dreg Àdministrarion, Bureau of Radiologjcat Heùlih,:rd llte \ÿorld Heâlth Orga zation was jûrohed ihroush it! ENiro.menral Health

Special asistance in the ùrangemenl§ for rhe Symposium wâs given bÿ Dr. B. D.
Blood. Inter!.rional Health Attachô, Urited Stâres lfi§ion to ihe inrernationât Orgàn-

The Symlosium rvas the culninatiôn of a two.yeù exptoratory ard ltanning effort
;o briûg tosether, for the first time. scientists and scienrific progràm directors fiom rhe
rations ktrown to hêÿe research interests in rhe effects oû healrh of exDosùrê tô micrô.. r c rdrd io,. 1 ,, s,. be"e.cd ro be i-po-Lxr . "or .c,ert ea.oo.: ,he c\pJrdirg
È:e of micro\rale po\ÿer for an increâsing ÿâriert, ôf jûdlrûiat, mjTtary, medicat, com_
mercjâl and household pùrposes: rhe câpâcjiy of nicrowave radiariôn to produce de-
nonslratle biologic effectst end the Ltnr.solved differences jn reporred biolosic effects
ând in the exposure and safety srandards derived from then.

The ôbjectives of the heeijng were: ro erichânse current infôrmâtioE aloui the bio_
losic and health effects of microwele radialion and recommend further needed re-
tearch and ap!ruaches, to ercôurêge irrernatjonal cooperarion in retevant reseâroh_
o p.oroe r\e e,rlu"riol o' ,ciel,'.'c i..o-hd.ior reedeo lor .e..i.s \r e e\fo.re

srerdards. !o consider sa).§ of âchievins internarionel dosimetric standardizâtio;. end
10 !ûbljsh aDd disseminate the ProceeCings.

It was thousht that the purposes of the Stmposiùm woutd best be served bv a re-l.L'er.,' I gr^LrT ôt rr''c'p'., ;:\. r r.p e oplo111.y ro.to-rndr ".0 iro-.
disculsiô.. Regrertâbly rhis excluded participarion by many experts couecied 1ÿith

Siaty participants from ihe followiflg coutries ârd from -iVHO âttendect Cann.la.
Czechoslovakia. Denmaik, the Federal Repxblic of Germâny, Fruce, rhe Cerman De-
mocrâtic Republic. Jâpen, PolÀnd. Sweden. ihe Union of Soriet Socialist Reputrücs,
the United Kingdom and the United Stat6 of America.

Thiee specialins from Argentina, Czechoslovatda and Isrâe1 who were invited to
attend the Strrpôsiùm hrd to caDcel their scheduled participaiion.

Retresentàtiÿes of several internaiionat orgànizatiôn! also anen.le.l the Symposium.'Ih. participants ÿere sciertisis atrd lrogram direciors tuom varjous instirBiio;s. uni_
ÿersiiies. agcncies ead lâlorarories concerned with the physicai, biomedical and be-

English ând Rùsian were the oflicial laryuages of the S)mposium ard â simulianeous
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1X

ÂI of the papers prcsented at the Sy1nposium were submitred bv rhe author; in hâ-trFpt rorm n âd\once ot tl e neeri re. \ece5.âr. red rc, oD ib t;n8rt, ot md 1r ,(r,!r\rE accomplished with the help of rhe author§ whenever porsible. Because prômpt ;ù,'êtcation of the Proceedings was considered imporrânt. lime did ûot pemii revieBiof
F@ls bÿ the aurhors. The Proceedings de pubLished in Enstish otrly, and aI the papers
§ritretr iû Russian were trânslâted inb nrglish jn potard.

Ihe $.mposium seÙetâriai served as the ediroriai bôard Êor the p.ocee.lings.
The contributions of many individoah and ôfgeiizarioas io rhe llennins, colducr

ed succesful out@me of the symposium are gralelultÿ âck.owtedeed. ltr parricrtar.
*e nore $ir I ipôreciJ'ro1 rlc ou,. c ,ojns . .lï r nrcri\e ,rrpr.,cle . r"r ie ..npo
siùm made by Mr'f. Olejniczakoÿ/ski and his slaff: the support and helD of the Coô.di-
ral;ng ( orrn j!r tor Poi.l' \mer:crn \(i!,r r,c (ottrbor':,.r,,ot ,r,. q-",-,n
Enbassy in Wùsawl and rhe assistance of rhe admjn;§lrarive and ediioriâl stlff oi the
sponsorins àgencies.
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Opening Session
K, OSTROIÿÿKI, B. H. DIETERICE, !, C. YILLL(]RTH

WELCOME TO PARTICIPAIÛTS
ADDRESS ON BDHALT' OÉ' THE SCIEITIIf,'IC COUNCIL TO TIIE

MINISTER OT' HEALIII AND SOüÀL
WELf,'ARE,

POLISE PEOPLE§ REPUBLIC

K. Osbôtÿski

Inslüute of Bioshùcræ, Medicât Acàdcmy,
$/â6aw, poted

lr i, n) privileee ro onen rhe Slmpos:m oo Biolodc fttec,q aod t-Ieallb HjzûdsoI \4rcrowa\e Radiârioû. Thk symoo,ium iq sponsored by rbe Wortd Hùt,h OrÊa-
nization, the U.S. Deparhnenr of Hea.Ith. Edncatiotr aod We]Jùe. and the Scièni;ic
Coùncrl ro lbp M;nisrer ot Heallb and Sorial Welfâre ôt rbe potisb peopiet RepJbric.It is my great pieasùe to sreet yôu â11 on beha.]î of rhe last nameit Ëooy. r ïoUa
like to acknoivledse with rhdks rhe findcial âssistance of thc Americàn ; sponsor.
Without this senerous help jt woùld have bÊen impossible to organize this meeting.

We are in a very fortunare posjtion to have wirh us the pioneers in the fierJ of
tEseârch on microwave bioeffecrs - D._ Z.V. cor.ron tro- itre USSn atrd Dr. H.p.
Schv'an from the USÀ. The orsanizers oI rhis meetins triea to invite most expÀnlJ
workers iD this field from al1 over the world, hopins thar rhis meeting wjli ]ead to
froiffd discussioN md âtloÿÿ conclusions to be drawn for furiher researÀ aûd pe.haps
lor redi\.lprdclice.

May I express my most sincere rhanks for thei help in organizing this meering io
Drs Chârloue Silverran a.rld M.L. Shore ftom the U_S. Departnent ot Hea.lth. Ëdu-
Lrr;on ând Werlde. B. Watde"koC from WHO tïeJdquarre6 in CeDe\d and MJ. sre§
ftom the WIIO Regional Office for Europe in CopenlDgen, as ÿell as to D.. B. D.
B1ood. the U.S. International Health Attâché in ceæv., who was nor abte to atreDd

Speciâ1 thânls are due to Dr. p. Czcrski, one of the leâdiry research workers in the
microwa\/e bioeffects fietd in this country. Mosr of yoù know him from scientific
contacts. but all of you wi,l remember his acriÿiries âs the scietrtific sec.erN of this
Synpo§ Lm.

As this meeiing stârts two ÿeeks âfter the beginnine of the new aca.Iemic veâr jn
PoLnd. e) I be aloued lo u\e fo he operin8 ot this s)mpos'un, rhe rine
boDor(d formr a. L'ed tor cenrllIies ar or urver,ir'e,: .,ul tetix, iâu,tu,n torluatum-
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WHO CONCERN AND ACTIVITIDS RELATED TO HEA]'TH IMPLICATIONS
oF MICROWAVE R-{DIÀTIOI{

B. H' Dielerih
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performance for electronic products thal !ÿi1l âsure thàt ihe lublic heê1th and safery

The concerN lor protection from miùowâÿe radiarion haÿe also beed ma fcsr in
the functions of tilo other federal agencies in the USA. The Environmental Pro:ection
Agency. enabli$cd iD 197i. È concerned with the effecis of the general po!ùlàtroi
exposed to enli.ormenlal hazards, itrcluding micro\ÿales lrom such sources ai radar
sites end communication systenN. Alihough the EPA does not have specific euthorit! to
establÀh regulatory statrdards for these sources, it hàs ge.eral authorily to develop
gxides and recommendàtions.

The thnd fedeÉl agenclr is the Occupalioûa1 Safety and Heâlth Administration of
the U. S. Depùtmetrt of Labor. This Admidstration is charged wilh the prolection of
the workers lrom occupêtjonal jnsulls, inclnding microwâÿcs. They have under cousider
âtion occùpational elposure limits for the working environmenl. This orgâûization is
not, presently. coDducting reseüch in the biological effects of râdiation.

Alihough it js the intent of this Symposjum to keep within the area ol biologicàl
eflecls and health hazdds of microwaves, I feel it would be of inreresi to rnention
some of the activities ôf the Bureau of Râdiologicâl Health related to mictuçàve

Withitr the broad micro\ÿave frequeûcy LraDd the most immediate public hcalth pro
blem in the Urited Stètes was that asociated wiih micrôwaae oaensr therefore, a hiah
priority wd gi\en to the assessment of the pôtential hu{d oI this microwâve e1nir
ter \rhich wâs desjgned to be used in the dornestic and institutionài preparatiod of
food. Initially there were no commercially availâble instruments which could be util-
ized to quantitâte the energy in thc speciljc frcqæncies used by microwâve cooidng
ovens. Efforts to rcmedÿ this deficiencÿ were cùried out in our laboratories as we]l
as under cônlract ÿlth other Federal agencies and commerciai establishments. Exhring
englneering âs well as biological labôrâtorie§ of lhe Bureaù had to be remodeled to per
mit $,ork on this nex, problem. The Bureau began instrumeniation delelopment for mi-
croÿaÿe lesearch, concentrating on 2'150 MHz - tho frequency mon comoDty used
in ovens. Instrumentàiion s,as eseniial for both radiation cheacter;ation and biolo.
gicâl research âctiviiies. An anechoic chamber was designed and constructed to p.ovide
for neer ând fâr field 2450 MHz exposùes. Inÿrlll1lenls iÿere desisned. fabricated ând
tested to monitor radiatlon in the châmber. Special lie1d survey instnhents were also
coûstrùcted. Moÿ of the bioeffects worh conducted by the Bureaù has been reÿricted
io this frequency for §'hich jnsirumentation is now avâilâb1e.

Snrullaneously with developmental \rork on measLrement and dôsimerry capabjli
ties, the Bureau cometrced a laboratory invesngation to asess the perfomlance !ara-
meters of micro\râve cooking ovens and to delernjne the engheeriDg variâbilities
\yhich affeûed radiarion emissions. Product evaluarion in the laboratory was parâl1e1ed

by field inlestigations and manufacturing plant visits.
The Bùreau: biological ând engineering speciâlisls eslablished the need for â std-

dard. defined tlie Derûissible leâkasc 1.ve1s âssociaied uith it and rode the essential
determination of fe ibility. Â11 existins tlowledge was evaluated to provide a soünd
scientific basjs for the microwave standard. This basis was successfuly defended against
the scienlific argumetrts which were developed pdmarily by ihe affected illdustry. The
Bùeau published the microrvave oven performahce siandard itr the Federal Register
on october 6. 1970. The standard became effective in Ociober of 1971. The scientific
basis for the miüo1ÿâÿe oven perfomance stmdùd has been recosnized âs a sisùifi-
cânt achievement in support of ihe general product safety âctivities ot rhe United Siatesi
however, lhe emission limit of 1 mw,/cm: measùed at 5 cm from the surfâce of a nei,
o!€n is for a sinsle Droduct (.ookins oven) §hicli operate at two speciric freqùencies

L
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O?enitLs Scsitrt XV
!15 ând 2.115 MHz) and shoulC not be confxsed wilh occuparionâl exposure srànderits
!!ed in the USA and other countries.

IhÊ Bureâu À concentrarine on its enforcemenr activides in sùppor! of the micro,
\i3\'e olen standard. These âctilities include coûrinued efforrs in rhe latroraior\, com_' dlrea'deocJmrcere,''i.proerdï\c,ke't -e\ (s arJe\atr onoI
nânuIâcturers' certlficàliotr and tesrins progrehs. This teûer fu.ction wiit consisi ot'roth administrative elaluation of sllbmitted relorts as well âs sire inspecrions of resring
3nd quality conirol progrâns at rhe point of manufacrure.

'1he secônd part of ihe progrâm is the com!1ementary biologicÀl rescarch ia the IrF
microware areÀ. The followins biologicà1 research areas are bejng pusued:

Epidemiologic stùdics. Eÿjden.e pointjùg ro-rÀr.ls a corelation behïeen fÀrhers ÿ,ork
r4g at râdar installations and the incidence ot mongolism iD rheir progenv has been

The study is Dot complete, but preliminaq. indicâtjons ere that the original corctarioi
rxar hot be suplrorted. ,{n epidemiologic study is under consideration to determine if
.ataracts or other l€ns opacities are asociared wiih rhe therapeuric application of mi-
..oÿave dialhemry in medicÀl and deDtal prectice.

Patholcgic stùdies. lnvestigaiions are under say on both rhe direcr ând secondârv.rlr'e,re.. or m;L-o$/.e.\ J.Jre. RJbb. d,. Beae(i\at \ de e.r -c.l c r"%. o.
gcuic straiD of mice âre teirs used às tesi aûimals. 'Ihe mouse ÿrain is bei.s ùtiti7e.t

rec,. oi cùor c. o§-lerel e\po,u-e§.
Reseârch in miüowave tcratogenesis is under s,ay $,irh pcsitive resulrs ar high dos€s.

Research,ith the fetus has also releâ1ed some marked an.l pcrsistent effects on rh:
bone mârrcï. Therefore, hemarolûgical observations âre also bejng made. Studies oi
rodeEt lestes are âimed to provide comparÀons berlreeû effecrs of differeni sources of
heat, ilcluding mlcrowâves, intuared ârd conducied heat. Suggestjÿe eÿidence has also
beeû obtàined to indicate lersjstcnt testicdar effecrs jn mice $hich recei\ed chronic
loÿleve1 cxposu.e averasins about 6 mw/cmr.

Metsbolic stùdics. Re!êarch is direcled toward rh,r bioctæmistry ot the cenrrai ner-
ÿoùs system, ând of fetil delelopment. MiÙoware induced changes beirg eiâminedjnclude tolal protein ald myeün content of brain. Some specific molecüar species
changes, such as changcs in absorption spectra of iûadiate.t albumin in both n, ÿü/,
and fetal blood »5tems. require addirionat study.

Neurophysioiosic stûdies. Baseline obsetrations of normât behavior in tàsks involv-
ing leüning, memory. âierloess and arousâl coDtinue, and dose-response curves relar
ing absorbed microwave lower and perforûance vil1 be compiled. Dàra obtained up
to now sùggest the! some ôf the microwave effecrs haÿe their orisins in rcurochehi-
c.l Droces)e(. lec ùrque, .o n e"r re neLrocne nica ,-,r.-,,"r, ,," berrg devetoped.

Genetic shrdies. More info.matile procedures fôr surlivat assays have becn idenri-
fied so that the killing efficiency of microwaye jrrâdiarion of ce1ls in culture cân be
detemined. Techniques hale been developed to examine lerhality from rhe absorprion
of etrergy by water in comfarison with possible effects that maÿ have Lreen masked bva\o-pio, lr âdu",or .L-dre\ t,\e b... ir .,,.",. -",,i," r\e erre(r! or mr
cro xale iradjatioû où genetically determined temperature.§ensitive enzme sÿstems.
The.e eD4ne, ma. oe r.el.ù :r ,u]lhe.{udiei o. e tecli of p-or-..red eiposur;..

Dosimhic studies. Laborâtory experience wirh animal nrâdjation has led to the
develolmeût of a coDtrolled enviroMent semi-automated wavepide irrâ.1iarioD ap!â-
rarus for shich intesral dose ntes atrd absorbed doses can be determined for Ach
exposed biolosical specimen. Cùlenrly beins der€1oped js a lâboratory for derermining
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ihe dhtributior of âtsorbed dose in biotôgicat speoimen! and jn anâtomicalv reâljrtic\l,J1,oT\ or r'rir. t..
The te.hnical probl.ms encounrcred by lhc Bureaù in its lnveÿigatiors ot micro are

oÿe!s, specitjcally the lack ôf ncarfield mclsure.lent deliccs for 915 and:45ô M}l7
is indicaiiÿe of ihe gcne.âl ha.dwâre problem associated wirh alt nor ionizins m.liâ|ôn

'o nr',J,.e ! pr'r., 
'i r.-udr. , ,J ..rr. ri... nJ cdt. iIdr,rridt.. rd educar or"r ê.rl

.atiors, hâs not been marchod at aI timcs by à con.ern for radjarion safeiy. Th;;e!
re{'li ôi this sitùaiion is thlt the Bürcau, in harÿ càses, À for.ed inio e reicarch erld
dsvelopment âctiÿity iD order io produce the nccesarÿ rrroduc! evaluâtion informariôn
frcm rÿhich dosimeiry s)§tems cân t€ deÿeloped jn order ro a$ess rhc presenr or po-
ientiâl deleterio s Dioloeicâl effects Irom exposures ro rhcse radjarions.

Âhhôùgh the Bureau hâs pronùlgaied a porformâncc ftn.làrd for mjcrowave ovens.
J !'(c' oedl ol re I o r+e.. tl e J.rJ(re rce. o, op'n'^r rJrcleJ ro oi
lÊÿ.1 erpo res to mic.orÿales. We hale oaly soratched rhe surfâce in devetopjns a bio_
loeicrl eflects proeraft \ÿith reepeci ro microwaves,.tnd it should be nore.l rhâr even
this minimal efnrt js oùly being dirccted at thc tuequency (2.1j0 N{Hz) which is rûliz.

g ote1. ê ro tor slht r.Lr.,ner dt,on , e\":,rôe
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