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The publication is the result of a mutual cooperation 

between the Institute of Hygiene and Epidemiology and the 
Central Institute for Industrial Medicine of the GDR, Berlin. 

It was stimulated by the increasing interest in non~ ionizing 

radiation. The publication includes papers from 1970 - 1971 

.and is divided according to larger thematic gr0t:ps. 

The text has not been linguistically revised. and corrected. 
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M I C R O ~ A V E ~ 

Q;) .3ailli,e,U • .D. 

T'rl2fili{AL AND N011-T,Ie,illi;AL CATAHACTOGiJI.t,;jlJ 3f IVilCHOi1JW1S. 
. . . . 

Non~ioniz. :Radiat., · 1, 4, 1970, 159 - 163 

DogG were first anaesthetized in the usual way and eydri1.rnisproduced (51{ ntrooine and 2;;; cocaine solution). lhcrowav8s (12.4 cm, effective density 5 ii/ c;;:.) were used to irradiate their eyes, hypothermia ,.,as pro­duced by irnme;rsion of their bodies into icy water, reheating by water with a tompernturo of 40°c. A single application of microwaves {45 and 55 .secs.) on the eye with norrrfl.l body tcimpern ture cJused visible corneal lesions within 14 days of observation. J.fter 65 seconds irradiation slight opacity of the eye was observed on the seventh'day. 

3 a i 1 1 i e, H. D • , ll e a t o n, A. G., P a 1, D • .i.\.. 

DIJSIPATION O:F' MICROWAVBS AS HEAT. IN TF.i £YB • 

. Non-ionizing _Radiation, 1,- 4, 1970, 164 - 168 
Descri;,tion of examination~ of dogs 9.nd agar eye models. for ... elabora:tii,.g -th'e temperature distribution_ in the eye by converting mic:rowave energy. The tern-. pera ture behaviour ascertained by testing models wa.;J graphically plotted to· predict the lens temperature after expositi'bn. The deviations of the predi - · ctionable from tha experimentally measured temperatures were analyzed by help of waveguides at isolated' lenses and iiquid. There 1t ,turned out, that falla­cious inferences are possi~le, if the mechanisms of :the origin of microwave cataracts shall _be explained by reeson ·of \.temperature measurements in the eye but not in the J;.•:ms. T'.ne results furthermore show, that tho eye does not possess regular dielectric propert'ies i;tnd __ t_l'lat the intraocular temperature· decrease shall be tah.en into consideratfon -;,hen estimating the· temperature after exposition. _ · · · · 

J J ash a r in o v; A~ 1.~ G u_r vi ch, A._s. 
1.• •. , .. ,> n-rv iJT I GA :rrous OF MICROl~A V'.C RADIATION oi TII£ LARTifo ~URf Ac~ AND .A TMOSPLRE ON "COSMOS-243"-. 

Vestnik Akademii Nauh. $~SR, 10, 1970, J7 --/ 

I. ,I 
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4 Bilbro u gt, J. 

fCOD ST.C:HILIZI.TION oY MICRO.iAV.c.; RJ..D IATIOlI. 
·l 

.Non-ioniz.Radiat., 1, 2, 1970, 70 - 72 

Norrral methods of sterilization are briefly compared with t.1-ie effect of r:-.icrowave processing whose rrain_objective ia to kill mold spores on the inside of wrapping rraterials. A number of design featurea of suitable e~uipment are described with particular reference to prevention of stray radiation. 

5 Bois i o, R. G~, 3 art ha k u r, N., Spoon e ~, J; 
;:,:ICRO.,AVi. PROT.GCTIQN OF' A :FllilJ) CfiOP AGl:.llJ3T COLD. 

J. Microwave Power., 5, 1, 1970, 47 - 52 
/;,;.1. open field aplication of radia.nt microwave energy a,gainst frost damage of a· corn crop is described.. A sectoral horn antenna was uaed to radiate ? ,4 .~;; at a freQuency of 2 ,45 GHz. 

6 Booth, .L. F. 
ILVI.S-!, OF' MICRQ;,.AV.8 SAFETY. 

Naval Research Lab'ora tory Mene. Rept. 2178~ 1970 .· 

B o .w m a n/ R. R. · 

C.,J.l.3TUYilTG HAZARDOUS ELbCTROMAGNtTIC J.iICROvvAVB F'll.'.iLDS: PRA.CTICAL-COl;SIDiRATIONS. . 
, l " , 

\). \"' 

• 

!' 

::3iological l;,ffects and Health Impli'cations of Micro;,ave Radiation.> Symposium P:roceedings. U.S.Department of Health, Eduoa.tion ·und · 'Uelfare, Public Health Service, 1970, 204 ·- 209- · 
This paper is ccncerned ms.inly with the problem of ma.i-..ing easy·> resonably accura.te survey weasurements of hazardous bi'.:! fields. · ~' 

•:.:(:;' 

Carpenter, R. L. 

::2•:P:..:;RTI-n:,.NTAL MICRO::tA V'ii, CATlHACT: A IillVIl:.1it. 

6752 
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-ri:is pap0r .is 2l. rewiav of litsratu:re c1b0ut the probler:i of m1.c:roweY0 cate.:,:-w:t. 

9, Cherny sh O Va, k.~. 

':";;£ hJL.G OF l'B.r:; lfr;RVOU3 ·2)'."STi;;:11 .~l'ID ~Nl~ClCRUJt<~ · GL.M•flii> L{ CJJ}:CtLJ::·J ViTi.'.i:. 

·~ :::, 10'.?SGT OF NiICROWl. V.63 :JN C ... RbJHYJJR..1.Tf; ... ,E.'.P.,i..bClLL::,J. 

'i'r.Celinogr.selskolr.hoz.inst., 8 7 9, 1970, 169 - 17?. 

Changes in carbohydrate metabol:i.$m \t'EJre stud:i.ed in rabbi ts ( blo:,d· suga_r and 

glyc::igen in the liver). Fo\lbwing. the application l''"' >'.•rrnc.r:al prc:;)a:r.ati0,n:3 

ar,a some dru.gs rabbi ts were i.:::-:racliated by mic.:r0v.;a1res · ([-re~•.lEmcy 2.~07 :,!Ji:7,~ ;,1av0 

length 12)5 cm). Trial results showed that 10 minutes ex.posurt:J t.o mi-::;:·c,,,ravsr? 

( intencli ty 75 W/_crn2 ) produced stetistically significant increast.) in bJr,NJ ou-

6ar and reduction in hepatic glycogen (_'iri th the .part.icipat.]..on 0f ho:rGlon<1- pre-­

parat.ior.s), 1JiJ.crowave effects with rll'.'t1.g pal'.'ticipation are <:live:>.'se. 

10 Ci pr a, J.S., E owe r s 1 J.A. 

Poultry Sci., 49, 5, 1970, 1375 

?le.vor s.!'oma, and .iuicinoss of proccoked f1·ozen turkey reheated in miGrowave 

a:,d coYiventional g~s ovens were 0valuat0d 'by ax1 experiencad taste panel. Per­

centage ether extract, Toi. numbers, and percentage 1aoisture were; d8termJ.ned.b 

C'.:lr..ventionally-raheated -turkoy had a greate:r porc0nt1:.ge moi::,tun, (P oeJ.loV! 

0,01) a.rid highe~ juiciness s~ores ;::eat raheated by microwe.ves. P,.-ffcente.ze 

:ither extract was similar for the two methods of reheating.· 

C 1 ear y, F.S" 

Critical Re\•::_ews in .Sni/il~onmental Control (CRC), 1, 2, 1970, 
2'.'>7 ~ 307 

Critic al review. In the opinion of the reviewer 1 the prese!1t "r-:-:ate of the 

ad" of the biological effects of microwave and rf is one of incompJ.ei:e and 

inadequate knOwledge bised on the prasJntly- available information. In.s?ite 

of this: r-e,son.able ct,ntrol :neasuref" have,,h8en developed in U~i.i~ -3..nd e}.s0·Jhrirc: -

to effec~ively limit the ha7ardr; assc,c:iated with Q/-;upational oxposurP. to th.es2 

radiations. ~rhe prol if ere.tion of f::Our.ces o :c' r.adia ticn J.n +.hese froqL,•.:'.:--~::y oa,nd~o 

dictate:::' a need for a nc:".'e compl6te undere.tanding of its biological cffer::-tf.:; 

particularly due to tb'?. presence of sourcet:i such as the microwave ov,,:n in tlrn 

hDme. 

463 
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Cle a r y, S. F. 

CON3ID~RATIONS L'I THi!: BVALUATION Ol' Tru: BIOLOGICAL lli'F'ECTS OF' EXPOSURI!; 
TO IHCRO-,;AVE RiID IA TION. 

' 
Ainer.Ind.Hyg.Assoc.J., 31, 1, 1970, 52 - 59 

Review. The increasing use of ll'icrowa.ve and UH1" radiation in industry 
and in the home suggests the need for a ro-eva.lua.tion of the vailable 
informtion concerning a biol.effects of such exposuMs. A review of the 
therrra.l and nontherrre.l effects of rrdcrowave and U1~ exposure on organisms, 
organs, cells bacteria and biological molecules is presented, as wel as 

. the exposure limites based on such data. The area of greatest unce:1.:tain~ 
is the effects 01" nontheriml exposure on the CNS. ::;u~stion aro rrade for 
additional research on the effects qf n9J1..t~~.r!'.lJa.l__§_xp.QSur.e._a:LE,rtQ.lliL1.e -
vels of biolcgical system. • 

@ C 1 e a r y, S. F'. 

3IOLOGICP.L BF1'zCTS AND II.tfil,TII IMPLICATIONS Oli' MICRO\~A 1/tj FiA.DIATIOU • 

.3urea.u of Radiological Health, Roch.ville, Md 
cit.: U.S.Gov.Res.Dev.Rep., 70, 21, 1970, 51, PB-193 898 

.This "Ymposium was held to provide an indication of the present state of 
knowledge in the area of microwave health effects. The Proceedings are 
a coroplitation of the 31 technical papers presented, the deliberations 
that followed each one, and the two panel discusiona that concluded the 
meeting. 

14 Cohen, 3. H., Lilien f e 1 d, A. M. 

THE .ii:PIDLMIOLOGICAL STUDY OF' MONGOLISM JN 3ALTikORE. 

A.eziala of the N.Y. Academy of Science, 171, 2, 1970, 3:0 - ]27 

The epidumiological study of mongolism in Baltimore was initiated pri -
rrnrily to determine whether there was a relationship between parental 
exposure to ionizing r~diation and the occuronce of mongolism among offs­
pring. Occupational histories v.•ere reviewed: 7 .9¼ of the mothers of mon -
gels, but only J.J,~ of the central, mothers had workod in a professional 
or technical capacity in medical fields (P,<:: .05) • .Bight mongol mothers, in 
contrast to three control mothers, gnvo histories of definite x-ro.y and/or 
fluoroscopic exposures in all typos of occupations prior to tho conception 
of the index child.No differcncus wero found in the occupations of tho f~·t­
hers of the mongols and the controls, except for a higher frequency of mili­
tary service for tho fothor~i of mongol childron-63.1%, as compared with 56.Gi; 
for control .:~,thers. In addition a history of radar exposure was obtained 
from tho fothurs, which indic~1ted that 8.7;~ of the fothure of the children· 
with n::1ngolism on1 J.:i'X, of the control fothors had had contact with radar, 
both in ond outoide of tho armed forces~ differenco \~hich is of borcierline 
eta tioticn l aignificanco (P ,(. .02) • 

.. l -----
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Cope 1 and, E. J., Mich e 1 son, S. M. 

::,:·~,•tT 011' .St1,.6CTIV:E TUiv'.0\ lh'.ATING e;; TE::; LCCliLLATIO?,";' Oli' 131 J 1'TJHilJ0G~N 

G TriC: ,IAL • ..2R CAhCii'JCMJ.. 256 - II - Ilh.~TDJG ·,,ITH iV:ICrt0iiAV~:;. 

16 

Acta radio 1., 9, 4, 1970, 323 

Crap u ch et t es, P. W. 

• :liologi,:-•.l .C:ffocts :=-.:.nd Ifot.lth I:nplic'.'l+.ions of Eicrow~ve Fbdiatiori. 
3ymf)Osium Proceedings. u.;:;.Departrnent of Hen.1th, Lduc::1tion and_ 

'helfore, Public Health Service, 1970, 210 - 216 / 
I 

·;'h:::y are described measurements of leat:age hazard of microwave ovens. 

17 D i et rich, ,:. C., Hux 0 o l,l,.C-.C 77 Gu ad·, g n,.t, D~G~ 

c::: 1.:?:'J:..1son. m· MICR0,;AV.i:.i, C0NV~NTIONPL l~ND C0M3DJATION 3Lii.NCHING OE 

Jr-:i .. ;ss::::Ls SPROUTS' IN :FR0ZEX STORA Gt;;. 

1 ood Technol, 24, 5, 1970, 105 - 109 

,,:1c:1 brussels on a 1.5 ft -;:ide moving belt were heated by microwave energy 
f:·or! l t9 6 rrct.n, they retained residunl peroxidase enzyme in the outer 
lrce.ves ::.nd lost considurable moisture. Jrussels sprouts that were ble.nched 

':Jy " co!:.'oinc. ticn ':llanch of microwave energy- 13nd a steam or wnter blanch . 
tc t.ffoctivoly inactiv1:1te peroJCidase ~rnre as fhtvor steSL, at -20°, co, and 
20:::,} and had as go::;d or better chlorophyll 1:1,nd ascorbis acid retention as 

- convcD.tionally processes:1 samph:s. Variability of heating n.mong sprouts w~ 

2. :>1ctor the t lengthened time .for an a de qua te blanch and increased color 

::eterioration. Again results indicnted that water caused loss chlorophyll 
co:wcrsion to accomplish an adequate blanch than steam. 

lS D i e t r i C h t' 'iv • c_. i E u X s O 1, C • C • ' ~if a g n 0 r 7 J • R • ' 
G :u a d a g n · i,. D • G. 

co.:.'.?;,IUSON m· liiICHOi,AVL 'dTH ST.U.l.-1 OR iiVA.T.t,h DLAiiCIIrnG or C011.N- ON-THl:i-C03:,. 

II ?U:.C•XITU-.Si DJACTIVATIOH AND I<LAV0h ltc.T.10:NTION. 

Food Technol~ 24, 3: 1970 1 Sf-- 90 

·h.rious degrees of peroxidase enzyma inactivation resulted from heating 
c')rn-on the-cob. 2 to 6 min exposure gave nearly complete inactivation and 

c1:_usGd considerable dehydr'a tion. Peroxidase tusts on , ... crnel, germ Rnd base 
0 1 r~crnGl area snowed a vari2. tion in activity from end to middle of the ear 

6755 
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for underblanched samples. Samples steam-blanched for' 8 and 12 min had 
residual peroxidase in the br.se of 1.ern2l and core areas. Sensory panel· 
results on samples stored at -20° 1 o0 and 20°1' in.dicated better flavor 
retention irl the 4 min rr:icrmvave and_ 12 min stearnble.nched samples. A com-

. ; 

bination water and microwave blanch gave good peroxidase inactivation 
without noticea'::>le dc:hydrn tion but without fli:ivor improvement over steam 
or microwave blanching. 

(''\_ 
~ D i a c.h en ho, N.b.. 

Cili'.Nili;S IN T'dYitOIB }UNCTION ~;ITi-I CHHOHIC BX:P03URE TO MICJ.OHAVB :RADIATION. 

Gig.tr.prof.zabol., 14, 7, 1970, 51 -.52 

Iodirie-131 studies of 38 m-'llos subject to chronic mic'rowave radiation _ 
exposure revealed increased re. tes of I uptai'-e by the, thyroid in 18. cas'es 
during the 1 st 2 hr,. in 13 cases during the 1 .st 4 hr, and in 7 cases 
over ~.-~24-hr period. 'I"nose changes an:; probabiy secondary effoctsresul ting 
from ,rgq.ia'tion induced distrubsnces of the syrr.path8tic nervous system in - ,,::, 
tho vic'ini ty of the hypothjllamic region. ·• 

i• 

D i a c h e n Ko, N.A. 

THE EFFBCT Qli· ULTRA HIGH FREQUENCY 1'LECTROMAGlJETIC' RADIATION ON TH:2: 
FUNCTIONAL STATUS OI T.Hli MYOCAED IUM. 

VLIIJ1.NE SVCH. ~LB..-.TROMAGIUTNOC-0 IZLUCfmlHIA NA IU:NKCIONALNOE SOSTOIAi'UB 
MIO;-.ARDA. J 

Voeri.no-meditsins.-.ii zhurnat 1 2, 1970, 35 
; 

A ser_ies of 62 persons was stt:.died (aged 2.0\- 39 years) ~,ho ha;d 'been '/"/Or:.._, .1 

king for periodG __ ranging from 2 - 15 ye3ars' und.er conditions' of\ir.icrowave 
· irradiation. I'he durat:Lort of radiation exposure did not exceed-.three and.· 

a half hour·s per day and the effective density ··of the Uffr field was in some , 

case; hig...'1.er than the_ standard. The functional status of the ·nvocardium -.· 
. I 

was studied by the method of pl"...ase structure ,analysis of cardiac systole. _ ,, .. 
Results obtained in persons :wor~d.ng :under c_onditions of systerra.tic expo~ur~ , 
to an Uill field are consistent with t_he view that, in a rrejority of ca.s'e.s( · . 
changes in phase activi t,y of the· heart ~y be com1ected with the eff~ct of 
nervous impulses on the cardiovascular system. In a number of :Cases. results·.· · 
pointed to :iystrophic lesions of the heart muscle •. 

D o c h .i.~ i n, L I. ·. '<·• .. 
.;. 

INFLUENCE OF A_ MICROi;AV-.c; 1-Ii:LD ON THh H:t!;tATOPOTuTIC SYSTEM. 
;.1· .'~:· ~f;, 

'· / .:' .. 

Voenn0-meditsinskii zhurml,- (Abstr. A 71.:.29539), 1970, 42 --~\:, 
1 
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. Dodge, CH.ll. 
•' : ' ' 

CLINICAL AND B.YGIENIC ASPBCTB OF BXPOSURE TO. i:.:LI::CThOMAGN~TIC FIEID S. 
. . . 

Biological Effects and :Health Implications of Mforowave Radiation. 
Symposium Proceedings. U.S.Dopartment of Health, bducntion and 
Welfare, Pu.blic Health ~ervice, 1970,. 140 - 149 

Author gives us a review of the Soviet and Ea.stern 1uropaan literature 
about clinical n:anifestations' of exponura to rf fields. 

Dor de vi c, z. 
HlTiHSITY o:r· MICROWA V'B JWHATION IU RADAR UNITS AND CHANGr..S IN TH~ 3LOOD 
comrT OF' RADAR OP1:RATOhS. \ 

o>'i .V.9jriosanit.Pregl., 27, 11, · 1970,. 5J8 - 541 
.., •• ... ....~ • w. • I 

.·.•::-•:,~ 

The results are presented of measurement of the intensity of re.dar radiation 
in radar stations, as well as o,f medical examinations in a. group of radar 
operators. Measure~ent of rada.r at the work plHces of radar crow showed . 
that there are-.no real possibilities df the operators being irradiated under 
noriml circumstances of operation. The result of blood counts point to'an 
increased lymphocytosis in radar operators, white the other findings are 
within norrml limits. The opinion is expressed t~.a.t inadequate proof exists 
t'o attribute this· lymphocytosis to micr:owave radiation, tai~ing into account 
the conditions of exposure in the microwave field. ' 

& D o u r y, P., _ B o i s s e · 1· i e r, P, - B e r, n a. r d, · J •• · 
. . . . . ' 

pprrr:.'.'J:':.JGICAL BFF~CTS O:F ELi!.'CT.R01l~GNETIC HIGH\~'REQlIBNCY RAY~ OF RADAR. 
De VICES ON THB HUMAN &INQ: _A CASE STUDY. . 

. ·~ f 
•• j 

fill.2CTS PATHOLOGIQU:C:S SUR L'HCJM:M6 D~S RAYONNLMENTS ffJ,l<;CTROMAG1lETIQ.UES. _ . _ .• ii 
U.H.:B·. DLS AiillIENS RADARS-A PROFOS D'UNE O~ERVATION. • : , -.-- . ·)i,s {7 iir 

. . ' ,.i (tJufrin" 
Sem~ ho!}. 46,_42, 1970~ 268~ \ ~683 ·. . _·_ / 11. '\~ 

T°"" ,., .::~ 4 ;; ... ,. ("\',tjl_Cl~7ci"':fon ~f ~ <'.'"'-~"l r-f r,,_ .~'1('~::-""'.r.,rc'H.na.r,y- long exposHion · ,JIJ-'~ l/ 
':r . ,_.-. ~··: '--~ , .. _,, ,•,., ., ,·,:---r-- o·" ·a \C">r'" '.,: gh frequency.' em·i.· -'-ted ,: • ~. •• •'·· • \. ~,. :- • ~ . •• -· • L. _.,. • • • JJ -- - .J .... ~ . V J J...,..l. , V 1! 

t; -~_,o types of radar devices for aeronautics ( search radar and monitoring · ii 
radar), sl:io~·9d an extensive change of the geberal atatus. There disturban - tf 
ces in co:mection with an intensive vegetative dystonia, a hypercc1gulabi ·- ii U 
lity syndrome with multiple venous thrombosis '-a,:3 well as endocrine distur - _ _;I ff 
bances were .found. After concluding the exposition the disturbances progres- · ii· 
sivel? abated~ '.fue imporfance .of mPlical supervision of th,e staff and of 1/ 
sa::'ety measure('} ( safefy clothes anct goggles, absorbing protective screens ,.. :i 
and bottoms, narking of exposed _a.re.as} is discussed. · 

I 

I 
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B d wards, V. 

MICRO\JAV~ DOSDl.l:.TRY usnm A lk.~ONA.NT CAVITY. 

3RH;D3E. Radiation Bio-r;ffects, ;;iummary hept~ Jan.-Dec.1970, 221 

In the microwave cavity irradiation technique discussed.a detailed rrathe 
mtical approach to the problem involved in deter~ining the biological 
absor,ption is given • 

P- r e y, A.H. , 
EFFECTS OF' MICROWA V'i; AND RAD IO I!'fu¾ULNCY 1NEF.GY ON TH~ CENTRAL Ni:.RVOUS 
;jYST.L?.ii. 

3iologieal .Bffects and Heal th Implications r,f Microwave Radiation. 
Symposium Proceedings. U .s .Department of ;foal th, Education and 
Welfare, Public Health 5ervice, 1970, 134 - 139 

Review. Author briefly refers some of the history _of research in the area 
biological effects of microwa~e on the CHS and the experimentation in this 
area that be has c~rried out. 

Ga z iv o d a., N. 

COMPARATIVE ELECTROtNCli:PHALOGRAPHIE AND CLINICAL N.illii.OLCGICAL EXAMINATIONS 
IN RADAR OPERATOhS •. >. 

Vojnosanit. Pregl., 27, 11, 1970, 542 - 545 

~G exAminations were performed on 90 operators of ~various ages under condi­
tions of the electronagnotic field. The precentage of subjective disturbances 
in these op~retors taken together with the low voltage, the E~G electrical 
activity without (;Orrela tion with other para.meters-neurologic findings age 
-should not be comlected vii th radiation of this 1-ind. Acc~rding to the pre 
sent findings there is no reason to attribute the findings to the chronic 
effect of high electrorm.gnetic oscillations on the CNS. It is conducted 
that there is ·no serious hazard of radiation if norms and regulations at 
work strictly followed with proper application of adequate protective measurns. 

28 G i 1 b or t, H. 

A STUDY OF' MICRmiATh RADIATION Ll:..A1J.G1 1''1 OM MICROiiAVl:. OVtNS. 

• Amer. Industr. Hyg.Ass.J., 31, 6, 1970, 772 - 78 

\ 

Tho increase in the use of microwave ovens for cooking f()ods rosults in a 
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considerable reduction in coo1dng time over conventiona.l ovens. A ~tudy 

was rrade of 187 commerciel use ovens to detormino the extent o! leakage 

of microwave radiation. Twenty percent leaked 10 or more rriN/cm a.t the 

..12erimetor of the cloHed oven· door. There is concern about this leakA.ge, 

perticulnry because of the increased· use:, of these ovens in the home. There 

is a neod for ·1.m improved d~or desing to minimize .lee.KB.ge. Imprcvod safoty 

interlochs a.re needod also in some mod.els to assure cut off of microwave 

radiation ,,,hile the d.oor is being opened. 

@i G 1 0 t O V a , ,-.. • V • , S 'a d C h i k o V a 2 M • ~ • 

CllARA.CTiRISTICS IN THE DEVELOPMLNT AND .CLilHCAL COilllliE 01' CAID IOVASCULAR 

CIIANG.1;,S OCCURIHG DUL TO CHRONIC .c;XPOSU~ TO THE Ul4CT 01: $UP:i.:.R-HIGH :FRE­

QUENCY ELECTROlJAGN..,TIC F·ILLDS. 

OSOfu.,NNO;:iTI ROZVITIIA I rJ..IlJICHESKOGO TECHfillUA 12.iiBNENII S.B.:RDBCHN0 SOJU -

D I:JTOI S l:..iT.C.:NiY PHI CHRONICilli~.\.OM VCZI:lEI;;j'rV ll liLWROMAGNITNYCH POL.i!;l 

SVl!.RCHVYSO .. JCH CHASTOT. 

Gig.· Tr. Prot'.Zabol., 14, 7, 1970, 24 - 28 

Clinical ~CG studies of 105 patients who suffer from the effects of a chro~ 

njo ,3xposure to cm range radio-wave!3 1 are reported. Some patients dem.op. -

st:i..::1. ted asthenic lll3.nifesta tions with sinus bra.dycardia e.nd arterial hyper-

-te~siOn, running in e. eompensated fashion while the others showed an early 

'vegetative-vascular dysfunction, not infrequently with signs of hypothala~~c 

insufficicncw, h:£pertensive and angiospetic reactions leading to the derange­

. ment of regional circulation (cerebral and coronary) and decree.se of the worh. 

capacity of such patients,. 

30 Gordon, z.v. 

BIOLOGICAL EF:F':CCT OF MICRO,itVr.;3 IN OCCUPATIONAL HfGIENE • 

• ., 
Israel program for scientific translatfons for the national aero-

nautics and space administration. The National Science Ji ounda tion, 

·i1ashington, D .c., U::iA, 1970 

Gr i go r i an, D.G., ~~en of o·n ~:ova, N.I. I@ 
I THE l!!FF.!!.CT 'Gl! MICROWAVES ON HEPATIC AND :LOffi PLASMA PROTEINS OF THE NOR\!AL 

AirnvIAL A1ID DULING VARIOUS P,i!;hlODS 01' LXPtRlM.i:..NTAL ATH.8ROSC ~R0SIS .i!.VOLUTION. 

t • l 
t 
i 
I 
f 

' 

VLIIA}JI.t; MLEOVOLN NA B,..LOK PF,CHENI I ::iYVOhOT,\.l hROVI i"-ROLI.i.OV V NORMB I V 

R.-\ZN'.C~ SllO.~I fo\ZVITIIA lli~SPLRlMENTALNOOO ATEh0;.5tu.,BR.OZA. 

Tr. CNII kurotrol. i fizioterapii~ 15, 1970, 142 - 148 

F'eoding of re.bbi ts with cholesterol for 30 days e.nd exposure to microwaves 
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(effective deneity 0.045 W/enf) •f the liver region of healthy aniuale 

increased the level of albumin and a.lpha.-glebulin in the blood pla sI!fl and 

at the same time, reduced the gamrre.-globulin level • 

. / 

H a m i d, M.A., :a o u 1 a n g e r, R.J., H o d g s o n, G.9., 
Lon d r a, P.A., Sm 1th,~., Br a g g, D.B. ' 

THE EFFECT OF MICR0WAV~ RADIATION ON TH.t:; GROiiTH AID Rc.'FRODUCTI0N OF 

CHICl~NS. 

J. Microwave Power, 4, 4, 1970, 253,~ 256 

Preliminary results of a.n experiment designed to ~tudy the behavior of 

chic4ena continously exposed to microwave radiation show no adverse effect 

on the laying rate, feed efficiency, weight of peak production, albumen 

quality, shell thickness, fertility, hatchability, water consumption, and 

mortality. · x erimental conditions described continuous micro­

wave radiation rey have some beneficial e ects on chickens. 

§ Re ale r, J. 

REVIE,1 OF S'ruDU:S OE· PEOPL1 OCCUPATIONALLY &POSh1> 'IO RAD IO-FREOJ:b'.NCY 

RADIATIONS. 

Biologieel Bffects and Health Implications of Microwave Ra.elation. 

Sympo~iwn Proceedings.U.S.Department ef Health, .8ducation and 

Welfare, Public Health Service, 1970, 90 - 97 

They are pTesented inforrmtions about the problem of occupational exp~si­

tion to rf radie.tion from the coming Soiviot union and .ll.iaotorn .i:.uropoan 

countries. 

@ ~ e. .1 e r, J., S m i 1 e y, R. 

CITATION INDEX :FOR F'OFJ,;;IGN LANCUAGB &:PORTS ON BIOLOGICAL Eli':F'ECTS OF· 

RAD I0F~U1NCY U,ECTR0MAGN1TIC r'Ibl.D S. 

· Cit.in U.~.Gov.Res.Dev.Rep., 70, 14, 1970, 56, JJJ-?CfJ 236 

f-f A citation index is presented for foreign langUDge documents selected from 

L 8 n extensive literature collection in the ·subjoct field sf biological effects 

t of radio-frequency olectronngnotic field, with e?Tha.Sis on the microwave 

range. Also included a list of referoncos cited in each document used us 

!· basis for tho citation index. 
[· 
~ 
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Henn y, G.C., Tansy, M., .i\. a. l l, A.R., Watts, H.M., 

Campellone, F. 

STUD:IBS OF BIOLOGICAL HAZAW;; P'i,OM HIGI-i POWhR m· BAND TRANj},HT'fuKi. 

Biological Effects an:iHealth Implications of Microwave Radiation. 

Symposium Prooeedings.U.~.Dept.Health, l:.ducation and Welfare, 

Publie Health Service, 1970, 66 - 69 

The effect of fre4uenoy of irradiation (for a constant radiation dosage) 

on biological parametera of the rats was determined. fhe adult nele Plbino 

,,.,.· 

1 Wister rats was used. Se,veral experimental variables were studied in the 

\; 

r ,. 

:. 
' 

,. 
<· 

6 .MHz and 14 MHz regions. 'Ihe effects were wserved in thin tissue section 

slides of reyocardium, lung, liver, stomch, pancreae, ~idney, testis and 

spleen. The field intensities used were one or more orders of nagnitude 

higher than those corresponding to the far field microwave safety lirni t of 

10 rmV/crr?-. The patological danage appeared to be on the order of 50 percent 

greater at 14 MHz than at 6 MH~. 

36 Hux s o l l, c.c., D i e tr i ch, \,.c., M· organ, A.I. 

COMPARISON 01' MICROWAV.t!; ~,ITH STEAM OR ~vATl:.R ILANcmm Oli' CORN- ON-Tllli- COB: 

I CHAiiACT,b;hISTICS OF' iQU IP.Ml!:NT AID IIBAT PhNl:.TRATION. 

:F'ood Technol, 24, 3, 1970, 84 - 87 

Corn- on- the- cob was microwave bli:inched in a 25 .r..\'V continuous mic.rowave 

tunnel, water blanched in a. steam jacJ.-.eted kettle and steam blanched in a 

conventional steam blancher. Combinations of wnter blanching fallowed by 

microwave blanching were also e.xaci.nod. The characteristics of heat pene -

tration for each blanching treatment were determined, and qualitative enzyme 

activity "'-tests were mde for each blanching procodure. Complete inactivation 

of the peroxidase enzyme required a.pprox:irrately 6 min in microwave and 20 min 

in steam or water. A 4 min water blanch follewed by a 2 min microwave blanch 

also resulted in complete ina.ctive.tion. 

I 1 linger, K.H. 

MOU:CULAR Ml:;CHANISM E'OR MICROi',AVi, A '330RPTION IN J3IOLOGICAL SYST1M~. 

Biological ~ffects end Heal th Implications of Microwave RndiAtion. 

Sympesium Proceedings.U .s .Dept. of Health, Lduca tion nod ,iolfare, 

Public Heal th Service, .· 1970, 112 - 115 

Mochanism:J of intoraction of biological syatome with radiEition are explained 

in torms of quantum-mecha.nical modoln. 
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@ J o l y, R., S e r v a. n t i e, B. 

ENilSSION RADAR AND ;jAl1TY. 

~MISSION RJJ)AR LT ShCUHr'llf;. 

Travail hune.in, 33, 2, 1970~ 311 - )14 

After a short reference to the fundamentals, conponenta and efficiency of 

a radar device tho ha~rds are discussed. Th.at can occur in connection with 

the transmitting system, above e.11 the ther!Ifll hazard~ tlla t pa.rticulary 

effect the hollow organs, testicles and eyes. Safety standards of the French 

arlI\Y• Safety measures: Marking the dangerous areas by colour coding, barriers 

etc.J wearing wire clothes, especially the mintenance staff; medical super­

vision, above al'l opthalmologica.l and hemtological examinations. Tho authors 

emphasize, that not the radar staff, working in the direct neighbourhood of 

the electronic equipment, is most endangered and that the radar hazards are 

of latent nature. 

Jone s, D.L., L ea ch, W.M., M i l 1 s, W.A., Mo ore, R.T., 
• S h o r e, M..L. 

MbCTS Oli' 2450 MHz MICRm1AVES ON PROTiIN SYNTI-ILSIS AND ON CHROMO:.-,OMES 

IN CHINh3~ HAMSTER;;;. 

Ioniz. Re.di.at., 1, 3, 1970, 125 - 130 

Ma.le Chinese hamsters were investigated to determine the effects of wnolo 

body microwave irraaiation on tho in vivo incorporation of 14 C-la.beled 

phenylalanine into liver and testis protein, and the chromosomes of mito­

tic b~ne narrow cells. Incorporation of labeled amino acid into protein. 

was :'\, c:::-,,;r,.?.od in both liver and testis. Chromosome stickness phonom.QDA., 

wore inc ... •1:3a,sed. Chronn tid aberrations were not seen in the 1 st di vision 

following microwave exposure. 

r.·~ 
~ 1 Justesen, D.R., hi n g, N.~. 

~JAVIORAL ~1'F£;CTS OF' LON Ll!:Vl!L MICF.01,.hV.i:: IRRADIATION IN TlL!: CLOSED 

SPAC,i:; SITUATION. 

Biological ,!;ffects and Health lmpliccations ~f Microwdve Radiation. 

Syr.iposium ProceedingsiU.~.Dept.of Hao.1th, iducation end 'lvelfare, 

Public Health Service, 1970, 154 - 179 

Tho "closed-space" irradiu tion concept a.a a biologicel and psychological 

roooarch tool is conGidored in this papor. The advantages and disad~unUi­

gcs of "opon-spa.ce" and "clt-sed-spo.ce" irra.dintion techniques a.re described. 
1\Uthors discuss problems and approaches regarding quo.nti tative characteri -
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sation of BM energy and problems of empirically inter-relating field - den­
sity ~nd cnlorimotric dosimetrios. 

@ K a d e r a v 0 !., F. 

T.t:LlRMORBGULATORY BVLNTS ASSOCIATED ViITil MICliQ°\JAVB APPLICATION. 

TEPJiOREGULACNf .D~J.l!! PRI APLWCI MTh.ROVLli. 

lfysie.tr. a reuiretol. vestu., 48, 3, 1970, 112 - 120 • 
Study anirr 9,ls were exposed for e. period of JO minutes to the action of 
microwaves (2450 MHz). The internal and sld .• "'l temperature was recc:rded 
afterwards. Tb.e highest absolute rise in temperature was observc:d ·in the. 
regions directly exposed to wave action. T'.ae highest relative rise in tem­
perature was registered on the limbs. Th.e ,rolurr.i;3 _-'.'.'.:f __ util~.7~~<!__ ~-~1::_gy_,2!~dt19e~ 
by the microwave generator amounts to 42 - 50;{. 

1( a ma t, G.P., J a n e s, D.t. 

STUDitS ON 'TIIL .i<.:I]'.GCT 01!; 2450 MHz MICROHAVES ON HUMAN nri.MUN0GL0'.:ULIN G. 

Biol~gical ~ffec+,s and Health Implications of Microwave Radiatinn. 
SyIJI>osium Proceedings .U .S.Dept. of ::Iealth, Educa,'tion U!'ld iielfare, 
Public Heal th Service, 1970, 104 - 111 

The hunnn imunoglobulin IgG was used. Two IgG samples were irradinted ared 
with microwace oven (2450 MHz) and their elution profiles on Sepharosc 
4 B columns compared with those of unirradia ted IgG and with IgG which had 
been heated in a viater bath at 50°C for 30 min. The results indicate that 
there is no gua 1 i t8 ti ve diference be twee~ the effec:~s observed when I,~.:.i~ 
heated either with micr-:-:waves or with a water ba_t.ti~ 

'" 

K h () 1 o d n y :i., A. I., S t r a v i n s 1.;.. a i a., P. T., 
Ches no k o v, V.l. 

CHAN.GE IH VIA 31LI':'Y Olt' '.3LOOD LhYTHROGYTl~::i IRI,A1J IA T.i.:11 ~ilTH ULTfo\ t!IGH 
f.'Hb,;.;u .t;HCY 11.,:1:!;CTHJTul.A G:rLT IC ,,J... V .i:.,';j. 

Frobl. C-·. mtol. Pereliv. Krovi, 15, 7, 1970, 39 - ,n 

Tho peripbornl blo~d nf J t.est dogs w::s irradiDted while in cxt:racorpc 
rual circulation with ultrahigh froquoncy olectro1mgnetic waves ( 12, 5 c!Tl, 
powor density = 50 mV/cr?-) for 11/2 hr. A test for acid s:J;:<1.bility and mca -
suremont of thu l~.fe-span of erythrocy;es h 1:ieled with Cr:;,1 wore c0nduc-:.:ed 
nccoraing to accoptod methods. Tho r'.:l.:ults, v.r1,.e!1 compared wi:.h vnluos for 
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a control group of 4 dogs, indicate that the direct action of such an eloctrolTlflgnetic field loweFs tho viability of erytr~cytes. 

/ Kier e bins k i 1 g. 
A HISTOLOGICAL COMPARISON 01'' Tllli ~TRIJCTURAL CHANGES m MBAT TISSUB f'OLLOW:lliG HEATING WITH MICRO,;AV.C:G (2450 MHz) AND HEATING ~aTH Tllli TRADITIONAL METIIOD • 

II Med. Vet., 24, 1, 1970, 26 - 28 

Structuta.'f~~iPii18ea. t tissua-beaf lon issimus dorsi muscle-sub· ect~ __!_~_hea -ting with .microwaves . 2450 MHz) for ,l to 4 min,. were evident upon histolo­gical examination. The morphological changes included corrugation and con -traction of the sarcoplasma, forrmtion of free spaces between the sarcoplasma and sarcolemm:i., and partial disappearance of the sarcolemrm. The granular sarcoplasm then filled the spaces. In the samples examined following hea -ting for 4 min. the intern1cl temperature of the meat reached 100°.c and si -multaneously ~n intenee release of steam from the product was observed. Similar changes were observed in the structure of meat heated in boiling water (trP.ditioM.l method) for 35 min. ~-

45 K i n g, G.R. 

~'FBCT OF MICROWAV:&; OVl!:N ON n!PL/0l,In CAhD IAC PACBMAKER. · 

' J.Amer.Med.Ass. 212, 1970, 1213 

@ ~ o l d a e v, V .M. -:. 

.. , 
' 

THE INliLUBNC~ OF ULTRA-HIGH lifu.,iUbNCY hLBCTROMAGNtTIC :niLD ON RATG JN T~Ic; ATMOSPH.Eiill ;,ITH ALTl!.RillJ OXYGLN CONCBNTRATION AND Ali'T.i:Jt THB INTRO -DUCTION Oli' CH:8M ICA.L SU ffiTANCbS. 4· 

VLIJANIB SV.l!!RCaVYSOh.OCHASTOTNOGO :EL.C:L-..THOMAGIHTNOGO POLIA NA .r-..RYS PRl IZM.1!.NENII INT~H0IVN00TI 01>.ISLITbLNYCH POOC.t!.:SSOV V ORGANIZMJ:!:. 

Bull.ixp.Biol.Med., 11, 1970, 69 

The rcsistrnco of rats to tho effect of ultra-high frequency alma.g. fiold with a wa vo length of 1~, 6 err and int~nsity of 150 rri,'i/ crrf in a gaseous mixture enriched with oxygen increases, whereas in l'.\xygon-poor gas"'OUs mix­ture and after tho administration of ALT and cystamino docroases. Tho nar~ kcdness of thoso effects dr.Jponds on th0 dogroo o.nd direction of tho rodox potontial of tissue (musclos). 
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~orb o 1, S.F. 

J1IT.ilVIOH.AL illF'LCTS OF 10·,d INTi:.NSITY UiIF RAD :U.TION. 

3iological Effects and Hoa+ th Implications of Microwave Ra.di~ t;i.on. 
Symposium Proceedings. U.S.Department of Health, i!;ducation and 
Vielfe,re, Public I-Ioal th Service, i970, 180 - 184 

L At some low intensity power levels, rats oxposed to continuous ascending 
v.nd dosc.~ndj ng '3V'eeps of fr:er1nrncies :t:x:om. -mQ - 900___Mliz. showed the folloving 
behavfual changes as compared to control Ss: {a) consistent, long-term hy­
poactivity which rray be preceded by a short term p8r~od of hyperactivity, 
(b) greater emotionality, (c) long0r latency of recovery from electrocon -
vulsive shoe!'.. (d) lcnger t_ime to learn to swim in water maze, and..(e) .a dif--­
f8rentia1 stress reaction as determined by weight of adrenal glands. 
2. ~\;i~~~ band of frequencies investigated (320 - 900 MHz), freguencies 
-:oward the low end of this band {320 - 450 MHz) have a reator effect in r_:>-
ucing nypoacti vi ty than those at the h~her end (770 - 900 MHz) .• 

-:3-:--A t the f ow g0wer level of O. 50 m:i/ cm ~!!tli~U.:m:....4Q....d_Q,::LJ3.,. .. JJJJJ: .. :.J2,_pp_efil . .s 
to be related to hypoactivity.J but has essentially no sig~~fica.nt effect ori 
e111?..t;bgnali!;¥, learn~ng, or stresq. 
4. Results suggest that some time is required for ua.F to have a consistent ' 
effect on behavior. 

K u-1 ache n k o, S.P. 

A ST!.IDY 0:£:' R.GGULATION Mi:iCI·IANISMS OF BLOOD PLASMA PROTBIH CONTiNT~ 11"1 
fui.5'3IT~ i:XPOS;:1) TO MICROV1AV,i;;S AND DRUG.3. 

IZUCHENI.i M:CCH.ANIZMOV REGlJ1,IACII ITu,L1~0VOGO SOSTAVA SYVOROTKI 1ffiOVI KEO 
LL,OV FRI VOZDbIS'rVII Mfa.ROVOLN ·I 1'1ifi111Ai'-OLOGICH.E..3h.ICH VESHCH.GS'.l'V • 

' 
Tr. Ce lino@". se lsk?~oz. inst., ~, 9, 1970, 172 - 177 

Total prot'ein c·ontents as well as blood ,_p}asrra protein fractions were· stu 
died follewing exposure to microwaves and ··urugs, as well 'as the· action me 
chanism. Field intensify amounted to 75 ifv/cm2 , duration of exposure to 
1,0 _m=h!}. Changes v:ere found in -~he prote_in pattern of the blot-d plasrm fol .. 
lowing the application nf drugs (amina.zin,: ephedrine; atropine, strychnine), 
as well· as following exposure to microwaves., These changes allow ,the assump~ 
tion that' the nervous system and endocrine gians play an important part in 
the action mechanism of microwaves. ·, • 

,\ 

· · K ·u r t s. h a 1 i ·y a,· V ~A., G o 1 o· v n y a, R!..½• . 

.,:;FF'.LCT OF' SUP.c;R-iIIGH li'RE.~UBNCY BLECTROMJ.GtTt:·rrc f'Ihl.J) (SH]' LF) OF DE;ClllliTER 
Rtil.JG.G O:J Tifo COUR:iB OF ACUTb ASEPTIC lNFLA:Ii/:ltiATION O:&' Tl-Ii: Cllii.'HTAL;:, ~ 

'• 
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'(..,ILNI.ci ;3 V.itl1..:Ji1[tSuiWClL.S'i\Yi1i-iJwdTRiL.'~G,H J.';iOGO ( J\l'CH fl,;) POLL . .0~.i--::..I. .. t: -

i:(:JVJGO lllAPi,ZJli.;~ i.~ ·r~Cii~Sl1'.; O::i'i'.i(vGv AJ@I'IC1it!;Ji.JGO VuSP.J.I'r.i:;v i"IjGO 

~£iJL..ii,;:;A P0LO1v"l,..H iJRG.,.:/JV. 
; 

S6ebshch.Aksd.Nauk Gruz.SSH, 58, 1, 1970, 225 - 228 

~erimental ·data on th.a effect of ~;-I]' J on the' courso of a.n acute in -

rlem?..tory process of the genitals are discussed. These data show th~:. 

0~ariluanti-inflarrrnatory action of these waves and the advisability 

~;i-'"their use in the acuto stag~s of the discasQ. 

---
r. u z m a n, _ B, , 3 r o t z , K_. 

~Ii'FiCT Of MICRO\'iAVi:: F'IELDS ON BIOLOGIC.AL S'F.f.UCTURbS. 

Hung.:irian Acadorcy of Sciences and Scfontific 8ociety for Tele­

conmunication, Coloquium on Microv,ave Communication, 4th, Buda­

pest, Hungary, April 21-::-24, 1970, Proceedings. Vol.4, Ed. G.Bog­

na.r, Buda.pest, Aca.der.iia.i Kia do. 1970 

Use of the Uos:sbauer effect to study· submolecular changes induced in blood 

specimens of various anin:e.ls by microw?..ve irradiation. The Mossbauer spec­

trum of the o:qhaomoglobin in blood ex-ooscd to a microwave field shows n 

decrease in the isome.r shift and a increase in quarrupole splitting. The 

implications of these changes are assessed, and it is concluded that the 

convalence 0£ oxyhemoglobin. increases in blooo exposed to the action of 

microwave fields. · 

(§· L a r o c h e, M .P., Z a r e t, M .M. , B r o w n, A .F •. · 

AN OPl!Ji.A.TIDNAL SAFbTY · PhOGRAM IvR 0PhLf:uiL,=;IC-~Z~ws JF ;.{IC.hi.Yiil~VE. 

-Arch~ l::nvironra. Health., 20, 3, 1970, 350,.:.. 355 

Cases reported demonstrate the latency amt .~low. evolution of microwave ca:-· 

t2u•e.ctogenesis in nan. S~ine sa.foty opera.ting' instructions are recomended 

fo1· the employees worh.ingwith or in vicinity of _system~ capable of pro-, 

ducing hazardous levels of. micro;v?va radiation. 
\ 

\:. 

Laskey,J. 

" . 
/ 

. i 

LETHAL DOSE or 2450 Wfa MIQROiv'AY-i;; IR.B.Afll'A.TION AT VARIOUS PO\JJ.!;R D.LNSITfhS · , 

l.N _ TH~ SPBAQUE-DAWLEY W....t (A PRBLilGNARY Rf;PORT
0

) • 

. \ 

3RH))Jli 70--7 Radiat. Bio-Lffec·ts, ,Summary' Rapt.Jan. ;.J) ec., 1970, 167 

Time - to death in rats exposed to mi'crowaves· a~ various power densities 

was measured. 

f;.. 
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~}'. L a S k 0 y 1. J •, D a VI O s, D , , rr O · W 0 S, fa. 

?ROGfouS fuPORT Ol! 2450 HHz IRRADBTION OF PRi:;GI.J/J'JT R;~TS 11.ND Till; EFlii,;CT 
ON TI~ I.::.TU0. 

BRH/b 32 7/0-7 Hadiation Jio-.:Afects, Sunmiary Rept. Jan.-Dec.1970, 
167 - 173 ·. , 

Th0 effect._of 2450 MHz microwave irradiation deiivered to pregnant rats 
on the unborn pups is t,:;;sted. Pregnant anirr?.ls were. exposed duririg the 
prcimplanta tion stago, day 2 or day 2 .and d2.y 5, the postimplantation sta.:. ee, d~y 8; or in the poJorganogenesis stage, day 13 of gestation. Each _ · 
eX£Osi tion was 8 - 13 min. T'.nore was founi : a significant increase in the 
number of resorptions in the dams exposed on day 8 of gest2tion, a signi­
fic2-nt decrease in the v!eight of fetuses from darris exposed on day 8 and 
?,:J.Y iJ of gesta~ion, a 20~{ reduction of bra.in cell-free incorporation of 
J.'+ C phenylalanine into protein from fetuses e.zposed cri day 8 and day 13 of 
gestation. Ho significant patological cb.2.nges was found. . 

,,/':-fT L a t 0 ll r,J:., l, e h m a n n, J .F. I G t 0 n e b r i d g e, J.B., ~7· 
ii a r r e n i G. Go 1 G u l zi-•• j·, .• 

t ..• 

1'.UciCL0 H.LATirJG IN HUNif;.N 3U3J1CTS iJITH 915 t~Iz. 

Arch.Phys.Med.Rehabil., 51, 3, 1970,· 147 - 151 

Microwave diatherrcy, using a 915 MHz direct contact applic,:'1tor with cir-._· 
culating, was applied to the anterior thighs of 2 groups of volunteers, 
l with - l cm subcutaneous fat, the other '..ith - 2 cm fat. Temperatures 
in the tissues v1ere monitored continually, throughout ~he experiments. 
Physiologically efoctive tompera:ture increases wero produced, at various 
timea during the 20 min a2plicatio?, t".l an average depth of Z'.5 cm :ui · · 
thinner and of 2 .1 cm fatter subject. The cooling permits vigon1us muscle 
heating without exceeding tolerance levels in tlw subcutaneous fat. The 
increased blood flow in superficbl byers of muscle also contributes to 
uniform muscle h0a ting, since by cooling the stiperficio.l layers the. tompo­
r2. tures in deepor layers of muscle are permitted to rise with continued 
application of energy. ,.. .) · '~ · · 

\.'·· 

55 Ma fr i c_ i, D., Berns t'e in, 8.V., M .. i 11 er, C.l5. 

N.icSSJ~U COUNTY MICRO,fA.VL OVL;i-J :STUDY, Q'Ul'f.8·-1969 - MAHCH 1970. 

Radiol.Hlth Data Rep., 11, it5\ 1970, 667 - 670 

'l"ne radio~ogical health section of the Nassau County Department of ~foal th 
conductGd a survey of microv1ave-ovuns located in Nassau County, New Yon,. 
b. tot:-.11 of 166 ovens were surveyed betweer: June 1969 · and Harch 1970. It 
~vas found that 2J of the 166 ovens ( ll~.:) ox·ceodcd the industry's standard 
of 10 rr:,,'/cm2 during nonrcl oper::t tion. t;ihzm the doer was in tl1e_ process ..>f 
bGing opened, 69 of the 16G ovens (4?~~) exceeded the standard. The owners 
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Bnd the rranufacturcs of the ovens wore notified of tho results of the 
aurvey, and recommendo tions were rre..de for correction of deficiencios. 

56 l.i a k.Oc,.:Z. and coll. 
. . . . I 

TI~ :u·:F'.6CT OF COF:h,INB on TIJ.i:; h.LSI:3TA.NCE OF hl,T'd AGAIN;::iT HYPERTHEIDUA 
HIDUC.i:D JYl"lHC~OiiAVE RADIATION. 

Voj enshe zdra votnicke listy, 5, 1970, 186 - 190 

A study was rra.de on the effect of coffeine administered par os on the rosi­
stcnce of rats against hyporthormia produced by microwave radiation of re~ 
latively high intensity (H • 120. nti/cm2 and lambda = 3 .1 cm). Coffoine fai­
lod to influence the teJI!)era ture which was lethal :f'0r the aniire ls, but sher-

. tonod. the period. for, which the aninal~ tolera. ted hyperthernrl.a.. It seems th.at 
the cause for the reduced resistance of rats is the action of_ caffeine on 
tho centrel nervous sy,13tem and raisod metabolic activity a.nd mcygcn con -
sur::ption. 

,-·~• 
(571 
\ , 
' I "•~i 

M a r h a., K. 

MA;<IMUM ADMISSIBLE ViU,UES 01< ID' AND UUF BLECT'nOMAGNBTIC RAD :CATION AT 
·,,ORt,.. PLACBS IN CZECHOSLOViuill. 

Biological Lffects and Health Implications of Microwave Radiation. 
Symposium Proceedings. U .s .Dept. Health, Education and:- \tel:-;uu:-e1 
Public Hee.l th Service, 1970, 188 - 196 

Research in Eastern Bu.rope on biological effects of microwaves 1is briefly • 
reviewod ·and a basic vieWpoint involving/nonther~.1- a.nd cummulative effects 

JIL.QJ_EW~~. Safety standards expressed iQ terms of dose or irradiation · 
are describod based on thia viewpoint. rt\ia suggested that· differonces 
betwuon these standards and tho5e in the \iiest ney become STIB,ller with furt- , 
hur study and closer collaboration betw0on rosearches in tl·ds field. 

; 58 \ 
~ 
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Biological .i:i:ffocts a.nd l.foalth Implications of Microwave Radiation. 
Sy~osium Proceedings. U .~ ..Dept. of Health, .Bducation and Welfare, 
Public Hoalth. Servic0; 1970, 150 ..:-l5J 
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A 12.2 cm Ra them 1iicrot}wrm r;,ppRratus and a su:c-plns o.ircraft 3 cm radar 

were used in this study. The output at th
1
e J cm radar w2.voguide was aboµt 

200 m~'. at 1000 cps. Areas well suppl led with c.fforon·t cutaneous nerves,' 

such tho lower limbs or face, of a dec0rebratod cat wore irradiated. i)'hen 

the subcutaneous temperature reached 45o ± 2°c a pcY1erful nociceptive ref­

lex. v,ns produced. The blood pressure increased· 50 to 60 mm Hg and the res -

pirn. tions became hyperpneic fol owing a period, of apnca. The· crosse.d exten­

sion reflex was observed when tho feet of the anirrnl were irradis.tod. Ho 

changes were obsGrved when the subder:m<=tl region was injected. with. X-Jlocaine,. · 

or were soctioned.Car1iac arrhyth~iqs have been observed as a resul~ of m~ -· 

?rov,-ave irradiation of e.nesthotir.od animals J.nd havo been attributed to t!.\_e 

,;'nonthcrrral IT'.icrowe.ve eff~ct_. Author found the:: t an.a leptic effect of microwave 

radiation (NJ.own fonomen) cl.:ln be duplicated. by irradiating reg(ons other than 

the head. T:.-ie noural and hormonal interactions, which rray be occuring as a 

result of peripheral nerve stimulation by thorrr.al heating or heat from mi­

crowave irradiation are also describud~ 

,· . ., 
,····-..' 

~- M, c G r o g o r 1 H.J. 

A TI Ilt:;CT MLCI-T.A?HZM :FOR Tlii:: INTLULNCE OF MICEO,,AYS RJ!.D IATION 0] N.E:UHO:­

~:d,tCTRIC PO'i'EI1TIAL8. 

Tho Rand Corport'.tion, · ~anta Monic2,C1:1lif.,USA, 1970,Rept.no.P-4398 

Tho paper explores the idea that electrical component o~lied micro-

wave radiation ti ht induce trnnsmernbrano potentials in nerve cells and 

th-;;reby disturb-nt:rv-:us functi_CJr:t_s and ehav_io_r. Tho ··paper estimates the' 

transrrrrriembre.ne cu-rr-onts -and potentials induced in nerve cells by. applied 

electrical fields and currents~ 1:,stirnates are :made for steady and. for oscil­

lating stimulation.- The prirrary conclusion is that ·intracra..riial electrical 

fields associated vri th low intensity rnicrow3. ve irradiation may induce trans­

membrane potentials 0f tenths of millivolts (0r rnore) and th.at therefore 

such externany·applied field rroy disturb normal nervous function through 

this m0chanism. The paper also presents an analysis which indicates that 

the induced transmembrane potential should ex..~ibit rrzxlml,illL.iIL..tlllL:.Jllim:Q 

wave range of electrorragnetic radiatiol'.}. 

.I 

"'·· 

}.~ c G r e g o r, R .J_ •. 

• A 3RTuli SUlWBY 01 LITiRATU?~ RbLATHlG .,TO Tri,;; UT.F'LULNCZ OE' LO,'; IIJTIJ7SITY 

MICROi·•iA.Vfu OH 1-foRVpus :.FUNCTION. 
·,, 

The Hand Corporation, San ta lfonica, Calif., USA, . 1970, J.J)-712 694 in: 

u.::i.Gov~Re::i • .O,ev.11.ep., 7J, '2f; 19'{0, 56 
~ ... 

).." 'Jro 7 ~u•"O. of behavi~rcl, r.(uroal.actrir:, and ;;:,orpholo_Gic_al 
.. reviea ~ .... ~ 
ff 

,.it· · from exposure to_- loi;, intensity microwave radiation·· 
e acts resu. ing 
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Jiological Effects and Health Implications of Microwave Radiation. 
Symposium Proceedings. U.~.Dept. of Health, .l!:d.ucation and welfare, 
Public Health ~crvice, 1970, J5 - 58 

The paper is dividod as follcms. 
r. Therrml offect. A. Biophysical Principles. J. Biomedical Principles. 
II.Critique of Biomedical Invustige.tions into the 3iological ~ffects of 

Microvmves. , 
;., .i!:xperimental Design. B. Bffect en th1:1 Lens of the :C:yo. C. x.ffect on 
the Testes. D. Embryonic Development. E. Alteration in tlectropheretic, 
Immunolr-gic and. Enzymatic Activity of Proteins. F:. Do creased Incorporation 
of Labeled Amino hcid Into Liver and Testes. G. Genetic ~ffects. H. Pearl 
- Chain ]'ornation. I. Soviet Investigations. J. Central Nervous System 
Lffects. ~. Cardiovascular ~ff~cts. L. Ionizing Radiation. M. Perspective. 
N. Prospocts. 

I;. ,r.-, 
r,. 16" I Mich a e 1 son, S.M. 
f: 1J 
It PATHOPHYSIOLOGICbL ASP.C:CT OF MICROvlAVE IRRADIATION: 

t 
F 

ff r 

f; 
~-
r,; 
f; 
~-ti 
t-
r: 
J· 

t 
f\· 

I. THERMAL EFFECT'J • 

Non - Ioniz. Badiat., 1, 4, 1970, 169 - 176 

Laboratory experience concerning the effects of radiation within the 
range of frequencies from 500 Mllz - 10 GHz (60 - 3 cm ~iavelength) is 
summarized. 

Miko 1 a j c ·z y k, H. 
.... 

NUM3t:.R OF MIT05,c;5 IN CORNlli\L tPITIL!.7..IUi\li Qli 1!:XPr.,ltlllliNTAL ANIMAL;;, .t:XPOSi:D 
TO J.iICR0'11J,Vi:;S. .:,iedycyna pracy, 1, 1970, 15 - 22 

·Th8 number of mitoses was counted per 100 hieh power fiolds in tho corneo.l 
cpi theliurn of rats, cochs and rabbits exposed to rnhrowavE:S at 8 .00 -:- 9 .oo 
n.m. {morning groups) or at 5.00 - 6.00 p.m. (evening groups). Conditions 
•'.'f exposure: 2860 M:·iz; 120 ml'i/cm2 ; 6 x 10 min-7. in daily intervals. 
lr. corneal epithelium of rats und coch.s the irradiatien reduced significan 
tly tho number of mitoses in comparison to th~t in control animals. This 
d0creaso was grouter by 11.J per cent in morning group of rats o.nd by some 
6 p ;r cunt in evening group of coci~s. The number of mi to sos in corneal 
,:pith01iurn of irrudiu tod rabbi ts increased significantly in tho tn-)rning 
[;l'oup and decreased significP.ntly in tho ovcning group in comparison to 
thf,t in tho control nninnls. It wus suggostod that intra nnd intcr-spocios 
di:ffor(:nCl:lS in tho froquoncy nf mitoses in tho corneal opi thnlium under tho 
influcmc0 of 1ricrowavcs could bo duo to vnriation in sensitivity of this 
1cpi thulium in rolntion to· cir cud inn rhytm of mitotic cull division. 
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Tho author omphasized the poasibili ty of taldng into consideration the 
circadian rhytm of physiological functions in establishing the pormisaible microvr.ivos power. C.9.roful inspection of the cornea during opthalmologic 
investigation of parsons exposed profossioMly to olectromagnotio radiation 
30 oms to bo highly rocomend.E;id. 

M i 1 1 s, L.F ~ 

O~OLOGICAL fil'F'LCT O]· D IATik;IlMY. 

3RH/D.3E 70-7, Badia tion :Sio-~ffects, Summary Report, 1970, 50- 52 
• 

Tho purpose of this projoct is to determine the biological effects asso -
ciated with tho therapeutic application of heat by means of microwave dia -
~herllTf. The need for this inforrro. tion is based on the widesproad use of 
diethericy in medical and dental practi~e and the probable association bet -
woen microwave radiation and cataract form,;-itio:1. Jy·dotermining the frequency 
of cataracts or other l~ns opacity in a treated population, this study ova -
lue. tvs the biologic effects associa tc..a. with acute exposuro and repoated..filc. -posure to tfierapeutio microwave diathernu. 

M i 1 is , L • J!' • , S e g a 1 , P. 

RADIATION IlICIDhllTS REGISTRY R@ORT 1970. 

BRH/t 3:: 70-6, Dec. 1970, 55, U .S .Dept.Hea.lth,t:;duca.tion, \'~elfare 

There are reported incidents and potential incidents, resulting from ex 
posure to ionizing and nonionizing radiation (electronagnetic radiation 
- microwaves, laser). 

~ i r o, L., D e 1 tour, G., Pfister, A., r.. a is er, R. 

IlIFFICULTI.88 IN LL'\:ITinG DANGi:R ZON.LJ i-OR Pi.RSONN.i:.L AROUND RADAR ANTt;NNAS. 

D IHI CULT..;;~ A CihCON.:.,CRIRL L....~ ZON.i.:.~ DJ~NGbfiliU~.i;,S POUR 1£ P.i.;hSONN.1!1., AU'roR 
Li,.; A.Lii.lliifo liADA!lli. 

Rov.Med.Aerounnut.Spatia.le, 9, 1970, 7 - 8 

Discussion of the dangerous effects of radar boams on personnel, and ~f 
mmns of pr0tecting them. Vorious syndromes cnusod by radar beams are 
cnumora ted, some of which are irreversible. The U.S. has established cer­
+-.niri exponure time limits and intensities of radiation beyond which indi -viduals must not be subjoctod. The u;;;:m imposes much more stringent limits. 
It is suggostcd that d::rngerous nreus should be derrarcatod by beacons, and 

. ' 
/ 

-; 
! 

.i 
'! 

' 1 
. ! 

l 
' ! 

. : •,' t 

I 
l . •, 

I 
I 



- cc -

a11persons authorized to enter them should be fully· instructed. The case 
is complicated by the possible conjuction of beams when two or more radars ere opera ting together in the sRme area. 

67 Moore, R.L. 

A COMPAEI.:iON OF l.UCIUitAVJ::; DB·rtCTION rnSThUM.i:;.NTS. 

3RH/DEP 70-7, 3ureau of Radiolegical Heal th, Public Heal th Ser -
vice, Rochville, Maryland 20852, USA, April 1970, 17 

Various types cf devices for detecting and measuring the energy density of microwaves, emitted by electronical devices, were tested and evaluated by help of criteria: Accuracy, response, reliability, simplicity ~f measure -ment, heat resi$tance, life of battery and costs. It turned out, that all devices have their advantages and disadvantages. 

,,--:.~ ~ 

(68) 1-I um ford, ;•1.V1. i ! 
.'-.....,/ 

rf.tiAT 3TR.ii:33 DUt TO R.F. RADIATION. 

Biological .r::;ffects and Health Implications o_f Microwave Radiation. Symposium Proceedings. U.S.Dept. of Health, Education and \~elfare, Public Heal th Service, 1970, 21;- 34 

There are results of a brief study underta~en to evalmte in a quantitative w~y the heat stress due to nucrowave radiation. There is established a re-. duction factor for the Radiation Protection Guide (RPG) number under adverse therrr.e.l environmental conditions. 

Peper sack, J.P. 

A NKvi INDUSTRIAL DANGER: CENT Th!ETER WAVbS;. 
. . 

.3rux Med., 50, J970, 243 ..:. 247 
~: ' 

Tne paper surrurarizes well knc·wn facts, does not contribute. any new experi -men ts and findings, no li terar-.1 references-•. The author in his brief intro -duction states the limits of frequency and \;mve length of centimeter waves · and refers to their exploitation. Phys\o-pa~hological aspects of the problem ·. 
'He dealt with next. ,A __ e{.~Q~_l D3vi~..2Y ~~ __ yJ ve_Il~~he __ ther~l and. non:-the_rl'l1c1.l effect, stress is laid to ocul~r _and testig_'l:,l]:ar d(;lJOO.,g~. A description is pre -se:1ted of subjective and -objed;ive symptoms in persons. The American standard .. far_mxirra.1 permissible rad.ia tion values is & veE,_• In conclusion the preventi­ve measures fer avoiding• a pathol~gical effect of centimeter waves is discu sed i.e. adaptation of work. places, screening of, npprop-riate parts of equip -ment "l.nd individua.l protection. · ,.<> · 
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/. . . . tjJ- Petrov, I.P. 

T.lil!, m.·~CT OF' UW.i' l TuLDS ON 'filci HU!Vu.N AND ANIMJi.L ORG..'1.NI:.3M. 

VLIIANIB svt-IZLUCimNII NA ORGAlHZM CH.LLOV£,Ji. I ZHIVOTtlYC;I. 
L. Medi_c in::i., 1970, 2 30 

This book consists of an introduction and three parts. The introdu~tion de11la with biophysical foundatims of the UITh field effect on the orga -nisjll. The I. and II. parts present experimental facts tiJout the effe.ct of microwaves of h:i.gh and low intens:;.ties on the bodies of aninnl~- The , III. part is devo·ced to the effect of microwave of low intenisi ties ~­the hurmn body. 

• 

Pion t k o vs~ ii, I.A.s ~rug 1 i Ko v, R.I., 1 fr em ova, T.A. 

UJ3RYOLOOIC .4.ND GBNBTIC l!li']'ECT~ OF' il.BCTROViAG1f£TIC OSClLLATIOHS 01 ULTRA- HIGH Ji R:....QU.LNCY ( MICROi:AV~) • 

Pa tol. F'iziol • .C:.h.sp. Ter., 14 , 2, 1970, 33 - 38 

Femle rats with 1 to 20-day ·gestation period were subjected t-, irradi­ation with microwaves intensity 10 and 50-55 rnl1/cm2 
2 for 20 and 15 ~­after irradiation with microwaves, 50-55 m:·;/cnf- for 15 min, mle rats were coupled with nonirradiated form.le animals. The progeny of irradiated ani­mls displayed reduced viability rmldevelopment and anorne.lies, as well as changes in the rate of postnatal development. There v1ere also various dis­turbances of the higher nervous activity. Under definite conditions micro­waves proved to produce both genetic and embryologic effects. 

72 
r 

'i'.., 

P e; w e l 1, C~.He ,
1 

V ~--ft-e-....n, i'ifaR"'~ /\ (} 

IW.LTH ~RV.i:iILLANCB O! MICRO'v-iAV:t:: HA.ZAhDS. 

Amer.Ind. Hyg. Ass. J., 31, 1, 1970, 358 - 367 

Vnrious loc::il, state 1-3.nd fedornl honlth progrr.:ms and survey techniques and instrument-'l tion are reviev✓ed. :.:;tandnrdizu.tion of survey teclmiques is suggusted, and rec"'.'mmendations aro prc1,ented regarding future acti -vities in estnblishmonts whore persons may be potentially exposed -l::o micrown.ves frcm ovens and other r.orrant.;.cciai and industrial sources of energy. 
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., 
P o z o s, R.S., R i c h e. .r d s o n, A.W., K a. p l a n, H.M~ 

NONt1NU'ORM 3IOPHYSICAL H.t:ATilffi 1'1TH MICROivA~. 

BiolC1gical ~ffects and Health Implications of Microwave Radiation. 
Symposium Proceedings. U.S. Dept. of Health, .C:ducation and ~;elfare; 
·Public Heal th Service, 1970, 70 - 75 

The questi~n, that the position of the anirrel relative to the microwave di 
rector alters the biolegical respona, i~ studied. The pa.per is centered 
in determining ex:ectly the microwave puttern. A gel composed of cornstarch 
llnd water was found most effective in nnpping a microwave field. Two dif­
ferent types of containers for temperature distribution measurements are 
compare. In aniiml studies rats were seledively irradiated (2450 MHz). 
The sa~re bot spots were obtained in ioth .the gel and the irradiated rat. 
1''innlly, rat models rrade of cornstarch were c~:nltructed, irradiated and 
monitored their temperatures. The r0sults on fantoms in every case agreed 
with the d1.1ta from live a.hinnl studies. 

74 R a £ a i 1 a , . .i;,. , L a n c r a n j a n, I. , P r e d a, .. N • , 
Pope a co, H., Rove n ta, A., Te co u 1 es co, D. 

lil!;CHERCHi:.S C0NCfRNANT LF.S MODil'ICATI0NS Dl!: L'Oli.GANIS~ ClfuZ LES TRAVAIL 
U;URS OCCUPES AUX IN;jTALLATIONS D.i.:. HADAR. 

Brgonoirics and Fhysical £nvironmental factors. Occupational 
Safety and Heal th Seriae02l Geneva: Inter~t tiona.l Lab~ur 
Office., 1970, 4c7 s •. (175 - 177) 

75 Rehnberg, G.I., Mo g hiss i, A.A.,"P e pp er, E.W. 

tl'FBCTS 0) MICRff,iAVtS ON OPTICAL ACTlVITY •. .. 
Biolo~c1:1.l .Gffects and Hee.1th Implications of Microwave Radiation. 
Symposium Proceedings. U.S.:Cept. of Health, iducv.tion and ~folfare, 
Public Health Service, 1970, 101 - 103 

The initi~l phose of this study was to deterrr~ne if microwave irradiativn 
would in f11ct produce a. change in the optical activity of a compounds. A 
number of n t)ptica.lly o.ctive compounds hcJ.ve been evolua ted. It wes found 
th~ t the optical rotation of sucrose in mixture of Tri ton N-1012 and water 
could be altered. Also, the optical e.ctivity of sucrose in a mixture of 
Glycerin nnd polyvinylpyrrolidone could be altered. In both cnscs the 
opticr,l activity :.-f sucrose wr'.Ls reduced in proportion to the l:lmount of mi 
crow•we rndin tion. The effect of heo.t wo.s compured to that of micrt,wave 
exposure on each mixture nnd experimontt\l dn ta a.re presented. All micrl,) -
WIJ.ve exprsures were done with n microw~we owen vtith a frequency of 2450 !.frlz 
.t. 50 Milz. The rrngnotron wr.s pulsed at 60 Hz with pulse duration on the 
order of 5 msoc. 
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76 Ronz,1\..· 

APPLICATIONS Ol LA.:>~R &Alv~ . IN t.NGI!JNLhRWG: ciAI, i.TY MLASUfu:.S AND GUARD~. 

AN11ill'IDUNG D1R LA~ERSTRA!-lL.i:;N rn D1R T£CHNI.r.., SCHUTZMASSNAIDilll UND SCHUTZ­
VORRICHTUNGEN. 

Arbeitsachutz, 1970, 116 

The author, technical supervisor of the occupational co-operative for 
precision mechanics ond electrical engineering, .begins with as.King, which 
rad:i.a.tion intensity is expected to be dangerous tQ the human. eye. Obli­
gatory threshold values are not existing by now, Only Arnuricun recoumended 
values; that can be found in a tabular summary, are available. Laser safety 
goggles offer the best eye protection. Of much interest will be the state -
ment, tha.t all hnown accidents could have been prevented by using safety 
goggles. Then the author discusses other safety measures. T'ney include the 
arrangement of' special laser areas, the.t shall be ma.rked by warning boards, 
,iarning lights are gcing on during laser tlperation. ~~earing safety goggles 
should be a duty; their filters are to be selected with consideration t" 
special aspects. The c~rnplete enclosure of the beam.is the best protection. 

Rose, V.E., Powe 11, C.3., L·a Nier, M.E., 
s·w ans on, J.R. \...__.../ 

A REVTuVi 01'' UNITED ST.ATES MICR(},\AVE £XPOSURB CRIT.CRIA. 

Cl 

irgonomics and Physical ~vironmental factors. Occupational 
Bafety and Health Series 21 Geneva: International Labour 
Office, 1970, 427 J. (186 - 191) 

t9i -.. R o t h m e i e . r, R. 

~1"BCT OF MICRO\,AV.i!; RADllTION OF l<'IiOG ~CIATIC NLRVE. 

Atl. Natur, 25, 1, 1970, 57 - 69 

. \ 
79 R u s c h, D. 

M£CHANISM 01'' :.;HORT ,iA.Vw AND MIChO,iAV~. 

L tsch. med. ~Jschr., 95, 4 5, 1970, 2307 - 2308 
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Schwan, H.P. 
\./ 

INTi::RACTION OE' MICRO\;AVE AND RAD IOFllliQU.c;NCY RADIATIOU WITH JIOLOGICAL 

~'f ST~;j. 

Biological Effects e.nd Health Implications of Microwave Radiation. 
Symposium Proceedings. U.S.Dept. of Health, Education e.nd Welfare, 
Public Health Service, 1970, 13 - 20 

I 

The author refers these problems: Dielectric properties ~f tissues obser -
ved at ~~crowave frequencies. Depth of penetration. Relative absorption 

cross section of man. Non-therrrel effects. :E'ield eVQ_~~J_q_r_9.e".,eJ.J~ct~~ 
~:<citation of biological m~~- Macromolecular resonance. Gtandards 
of safe exposure. 

/ 

, 81 S e o, S • T. , C h a n b e r s, D .L. , .r.. o m u r a, M. , L e e, C • Y .L. 

"' 
MORTALITY OF MANGO ,;LBVll..S IN hlANOOfitj-M TllliATED '3l DL::LECTRIC lfu.ATING • 

J. Econ. i:ntomol., 63, 6, 1970, 1977 - 1978 

Authors determine whether dielectric heating with microwei.ves would give 
sufficient ~ill of the mango weevils in fruits. For the test individual 
infested fruit was placed in the center of tho tven of. the Amana BR-2 
!~darange about 25 mm above the bottom. The frequency and power rating of 
the radiation were 2450 MHz and about 700 ·,v. &ch fruit was either irradi 

·' ated contiunously for 25-60 se·c or was irradiated in 4-10 increments of 
10-15 sec; the interval beetwen the increa.ments was 3-4 sec. During the total 
of 40-150 sec of the interrupted treatment, the fruit was rotated about J60°. 
The mortality of adults pupae and larvae of the mngo wevil in fruit was 
evaluated immediatelly and at 48 hour posttreatment. Continuous treatment 
with microwaves of stationary fruit for 45 sec or more ceoked the rind and · 
pupae about 90~ of the fruits. If 10 to 15 sec treatments were repeated 
4-8 times wMle the fruit was rotated about 360° 1 cooic.ed pupae was found 
only in snnll areas next the stone and bolcm the neck and the ventral shoul­
~er. 50, 95 e.nd 99,~ of the weevils died at moan internal temperatures in the 
!ltone of 51 :!: 4 °, 66 : 160 and 74 :!: 24 °.c. 

Sh a aka n, ~.G. 

L:lCRO,,AVE IRRADIATION AND IlliATING iFFBCT~ ON MtTA:xlLfoM O.F RAT .3RAIN 
.. i~:(OTON DI. 

PhRrrr.acologist, 12, 2, 1970, 205 

' ~:o.le Wista.r rats (150-250 g) ,,·ere irradiated in lucite cubicles wi~h a sig -

r:1.tl of JO Gllz (10 cm) cw. Powor levels were set either a.t40 m11/cm for ll1r 

l
!·. \c.c.ute, hieh level} or a.t 10 m\Vcm2 for 8 hrs par day for 7 days ( chronic,. 

;,,~U_Q.TIJJ). Other ra. ts wcro placed in identical cubicles but out of the ra -
;: ''.it1ti"n field or inn room Y!l1.intained at J5° to assuess possible thorrral 
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effect. Turnower of f"te;;brain· 5 -HT was estiim.ted from the decline 5 hydroxy­
indoleacetic acid (5 -HIAA) after pa'rgyline (75 mg/hg) or its increases after 
probenecid (200 mg/hg}. Acute high level irradiation significantly increased 
rectal temperature, elevated initial (before drug administration) 5 - HI.AA, 
and accelerated 5-ilT turnover. Chronic irradietion or high ambient temperature 
moderatelly increased rectal temperature and, ~owered, initial 5-~IIAA measured 
one day after cessation of treatment. Our findin~suggest that chroni_Q_irr.a­
diation with lo.·, levels of nticro"'.a\TeS~II:-3-L_~e_a_ S~_@ifi9ar1j,_~~nd that~~cl!O~'£~i-­
iiess and related centra.1 effects reported in nan rray_be rela.J;§_d to effects on 

-5-HT metabolism. (Supported by U .S.Arey Contra at DA DA 11.:69:.::c.:.9[44,. 

·v 

SYMPOSIUM ON BIOLOGICAL BF'F.8CTS AND HEALTH Il.iPLICATIONS OF' MICFi.Ov'vAV1 
I 

PADIATION. 

:Medical research engineering, February 1970, 12 
\ ' 

A Review. 

. \, 

Shin dry a e v, A.A. 

HOMOGRAM FOR CALCULATING Tffi:: POhCR FLUX Dr-NSITY m T'.d£ DISTANT ZON.E O:E A 
SUPbRlUGH - l!'REQ.UhlrGY Fl.L'.LD. 

Gig. T.r. Prof. Za bol. , 14, l, 1970, 56 - 58 

A nomogram is, proposed with permits simple and rapid calculation of the power 
flux density of a superhigh-frequency field at various distances from radar 
devices. This nomogram can be recorrmended to medical workers check the wor ..:. 
King c'ondi tions of radar person..'1.el as a guide when determining the power 
flux density in the distant zone 'Of superhigh-frequency field. 

Shivel f, J.N. 
I ~-

•' 

:_jTlJDY O:F EFFECTS m· MICROWAVE EXPOSUilli ON ONTOGENESIS. 

BRH;i) EH: 70-7 Rad ia ticn· 3io-Efr'ects, Sunmary Report, Jan-Dec 1970, 
201 - 203 ,_ 

\' 

Under the conditions used in this pilb.t experiment, morphologic changes 
attributable to microwave exposure were not f•:::il:l,rtd. 

·,• .. t>-
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Snyder, S.H. 

THi i:lFbCT 01' MICRCiiAVi IRJiADIATION ON THE TURNOVtR RAT~ OF' SEIDTONrn 
;,.:ft NOlfuPINLPHIRINt: IN RAT B.Hf.Ilv. 

U.S. Gr,v .Res .Dev .Rep., 70, 19, 1970, 56, .AD - 710 005 

' ~Lis is a rep~rt covering the first year .of a research pro~ram directed at 
detecting neurochemcal alterations in laboratory animals exposed tl'.'I ~­
wave irradiation at levels of 10 mv✓ c ?. At ~is low level of irradiation_· 
we found that e.fter 7 days expnsure for 8 hours per day, there was a rrarked 
slov1ing of cerotonin turnover it rat b,nun. This suggest that microv1ave ir­
radiation d(icreased the firing rate of serotonin neurons in the brain. , 
Since these neurons are kncw1_1t6 participate in the regulation of sleep a.rid 
wai-.efulness as well as body tempera tura, our findings rray account for cer-,. . 
tain of the behavioral effects produced by microwave exposure. - -

,,,.-r .... 
§]' S t a v i n o h a, ~\!. B., P e p e 1 h o, 3., S m i t h, P .11. 

UICRO'iiAV-8 RAD I1'TION TO INACTIVATE CHOLIN"'.GSTEHASE rn TH-8 RAT BRAIN 
PhIOR TO ANALYJIS FOR AC.6T'fL CHOLitTi. 

Pharwacologist, .12 1 2, 1970, 257 

The use rf microwave radiation decreases the time required for enzyme 
in4cti va tion and increa.s~s the concentration of acetylcholine measured. _ 

_ f--. 

Sub bot a, A.G. 
( 

HON-THERMAL i<.;I':F'ECTS OE' £L'.8CTRCMAGNBTIC WAV'ii,S OH THE ORGANISM. 

!foTEPLOVO:t; DEISTVTu ML.RORADIOVOLN NA ORGANIZJA • 
.. 

Voen. -: med. zh., 9, 1970, 39 ~,,-4_5 

In this comprehensive review the author deals with non-therne.l effects of 
microwaves on a variety of physiological functions ( effective dons:i.. ty . 
10 rr/,'i/cm2 and l~wer), as determined in {;l. ,series of experiments using srra.11 
laboratory animals. Detailed treatment is given to changes in the state and· 
function of the central nervous syste1I} in dogs, studied by the method of 
conditional reflexes. kention is nade·;also about some alterations in the_ 
hurnn body following UH]· irradiation.. .•,,· 
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Swanson, J~R., Rose, V.~., Pow e_l, C.H. 

A rlliVIbii ot HT'r.SRNATIONAL MICR0',;;J;. VE .GXP0SURE GUIDhS. 

Amer. Industr. Hyg. Ass. J., 31, 5, 1970, 623 - 629 

'?he use of higher frequency micr,..,wave genera ting equi.pmen{ has increased 

ccnsiderably since the development of radar and range finder equipment in 

~~; :arly .,19:4?· Oc~u~tional. expos;1re criteria were not officially propo -

;:iv~ in thv Lni ted St.:;tes untJ..l 1958 when a rnaxirr:um exposure of 10 milli -

·.'!ads per square centimeter vias established f~r United Ste-tes Air }force 

')~er~ :':c~s. Since then, r.i.any organizations have proposed or adopted cri te- ' 

ria Hnicn have expanded on the concept of a single expasure lirri t to in _ 

corporate ".'~her factors involved in a biological respense. A review of 

~:ros,ente ti ve expo~ure criteria u~ed in the U~ited States is presented along 

\'·~;-h :11 o_~e adopt~d. ii: ot~er countries such as .i:,ngland, Russia and Poland and 
~ ~ snor, review 

OvJ'.lCL:,. 1ihere criteria drffer from United St, ates guidel.;novr:, a ' t . 

of the scientific evidence is provided. 

go, Tanner, J.A., Romero - Sierra, C. 

3IRD }:EATH.i:nS .AS SBlfoORY DETECTORS OF 1HCRO;;AVE FIELDS~ 

Biological ·.:;:ffects and Health Implications of Microwave Radiation. 

Symposium Proceedings. U. S .Dept. Heal th, tduca tion and ·l'v'elfare, 

Public Heal th Service, 1970, 185 - 187 

In experiments a feathers Leghorn hens ahd defea thered chickens were expo­

sed to t~e 1:ucrowa ve field. The field intensity measured at the tail was 

}Q_m';J./..c'f).1 at R•freguency of 9,29 GHz pulsed at 41~ pps with a pulse wid-tj1.. 

Qf.}_1,35 usec_. After~periocl 10-20 sec the bird with feathers showed moun--' 

_ t:i,n,g signs of distress vented ih the for;:;, of vocalisa ti'2E, "9:~ca tion arid. 

the inication of flight. Repeated periods of exposure produced the distress 

reaction in e.. shorter time. Little or no reaction v:as observed. in the defea­

thered birds •. These experiments demonstrate .that feathers play an important 

sensory r~le in enabling a bi!'d to detect a rilicrowave field. 

91 Tape, N.h. 

APPLICATION QF MICROi:AV:6 dJ.GRG'f IN :FOOD MANtf.I!ACTUilli. 
:1, --. 

Can.Inst.F::,od.Technol.J., 3 7 2, 1970, 39 - 43 

The fast rate of heating obtained from microwave energy has intrigued food 

scientists for the past 25 years. The application of microvtave energy to 

blanching
1 

coo King,. pasteurizing, tha,:ing, drying, etc., has been studied 

and its advantages and disadvantages dis.cussed.. Comnercial applica tic.n in
1 

the food industry is recent, however. In 1994, practical continuous micro­

v,a ve ovens with high-p0v1ered genera ting tubes were rrade available. Plant 
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installations have been reported f(•r the clestruct~_on of n>.old on bread, ba-

king of crackers, final drying of potato chipsi and the pre-co8h.ing cf chic-

ken pieces. Several future applications are reviewed. In addition, the micro­

wave tunnel and wave-guide apparatus designed and used by the locd Research 

Institute, Canada Department of Agricul turo, are describ€Jd and a cu·.:-rent study ,,_ 

concerning the microwave processing of franh.furters is dies cussed.. The biolo­

gical effects of microwave energy, are reviewed t)riefly • 

. ---., 
. \ 

'92' .Tell,R.A~ 

RADIO FREQ,UBr.fCY AND MICROVJAV-B ENhRGY ABSORPTION m TISSUE. 

:3llil/DB; 70-7 Radiation Bio-Bffects, Summary Rept.,Jan-Dec 1970, 75 

-
This wor1. represents a first approxir:at~.9n to the difficult problem ,·f ana-

lytically specifying the heating in an irregularly shaped model. 

9 3 T h o iµ p s o n, D ~ R. , 0 r c u t , C • BP ; 

A M.ICRO\·/A V-8 OVLN SURVEY IN MANITOBA. 

Can. J. Publ._Health, 61, 6, 1970,518 -524 

A total of 31 ovens and 1 industrial chip dryper were monitored, both for 

leal:..a.ge during operation and for the efficiency -·of the safety interlOCl\. me~ 1 

chanizm. Of the ovens examined cnly 4 exhibited no leaKage. Seven of the 31 

ra.dia.ted energy in excess of the C .s .A. ( Canadhn Standards Associati0.n) re -

commended waximum of 10 rrM/ cm2 • 

94 T i b b a, C ,B. 

RADIATION SAFEGUARDS }OR MICRQii1AVb OV.dfo. 

Non. Ioniz. Hrdiat., 1, 2, 1976}t73 - 76 

The safety and interference aspects r:-f microwave c-vens are discused toge 

ther with the relevant standards. The method of field m,3e.suroment in the 

vicinity d an r:ven and the usher-protection devices icluded in the con -

structi0n are described. ' 

\· 
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Ti k hon o v, F.D • 

:FUNCTIONAL DISTURBANC'i!.S OF Tllli GA3TROJ]fl'LSTrnAL TRACT IN (HUMAN) SU3.JBCTS 

\vOR.\.ING IN A 1.uCRO';iAVE F il,D. 

Voenno - Meditsinskii Zhurnal, 12, 1970, 44 - 46 

The authors studied gastrointestinal conditions in persons who were wondng 

for }on_g ___ peril'.'ds u.nder exposure to UHF fields of low 'intensi tl._. ( in the centi-

meter and decimeter zone). Functional disturbances of the gastrointestinaL 

tract were present in a rrajority of the won.ers. 

@ U m m e r s e n, C .A., C o g a n, Jr .C. 

bJ!F~CTS OF MICHmiAVE RADIATION ON LBHS &ITHELilil, CELLS. 

Biological 1ffects and Health. Implications c.f Microwave Radiation. 

Symp'.)sium Proceedings. U.S.Dept. of Health, Education and '/valfare, 

Public Health Service, 1970, 122 

Lvi tLis study microwave radiation was used· to determined whether this form 

of radiation has an effect upon lens epithelium and, if so, v:hethGr the 

effect is similar to that of ionizing radiation on galactose feeding. The 

right eyes adult \·;bite rabbits were exposed tQ cataractogenic doses of cw 

radiation at 2 ,45 ·GHz, the nonirradia ted. left eye served as the Cl'ntrol. One 

hour bef0re sacrifice, tri tiated tbymidine ·(a radioactive form of the thymine 

incorporated by cells synthetisix1g DNA in preparation for mi ksis and cell 

division) was injected into the anterior chambers of both eyes. The irradi -

a ted lenses shovied an initial pronounced suppression of both DNA synthesis 

and cell division. A precipitous !·ise iri D.NA synthesis occuring on the fourth 

to fifth de.y after irradiation. This sharp rise in DNJ.. synthesis is fJimifar 

to that which 'is obs0rvcd in galactose fed rats. 

(9~7-
'c.J Vibe, ~-G~, 1 a j t e 1 bar g - 3 1 an k~ V.R. 

TIIB bl1'.i!'bCT OF KICH01.A Vi::.: ON 'Irili NiTl,30LISI1i' OF'. NUCLBIC ACIDS F'OLL0'11,ING 

PRIOR APPLIC.i,TION OF HOHtiiONBu AND DRUGS.\.\ 
't . 

Tr. Celinogr. Selshohhoz. inst., 8, 9, 1970, 159 - 169 

RabM ts were used to study the effect of .. microwaves on nucleic acid meta 

bolism foll".wing the prior application of hormones (ACT".d, cortisone, pi tui­

trin) and druggs (strychnine, ephedr?,ne,-atropin, aminazin). The nucleic 

acid content was altered as a result of microwave fielc:1 exposure. Nucleic 

acid levels returned to norrre.l, previci'usly raised by drug action. In parti­

cular DNA content showed a sharp redticticn. :RNA liKewise returned to a nor­

rml le,•el, from the raised content produced by hormone application. 

I 
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Vibe, ~.G., ~ n la Chen k o, s.P. 

:2;;:tlHQHE SOD£RZHANIIA AMINOGRUP SYVOROTi.<..I lffiOVI I PECHl:lH PRI VOZDBIST­

\' .II hlL\.ROVOLN NA Fmr.t :w~ZLICI-INOGO FUlfo.CIONALNOGO SOSTOIANIIA NiillVNOI SI­

sTBEY I ZH.LLEZ VNUTRBHNEJ ~MRE:CII.. 

Tr. Celinogr. selsKoKhoz. in.,si.9, ,1970, 177 -- 181 

;. study was conducted on the amine groups content in the non-prG1tein per- , 

tion of blr:od serum and live of rabbi ts under the action of rnicrow-aves. The 

9.pplication of ephedrine, 'aminazin, strychnine and ·atropine produced an_in­

crease of ar..ino groups content in ;the blood serum of rabbi ts. The subsequent 

e:qosure to JJ1icr0wave fields induced again reduction of the amino groups· con­

L,nt of tha blood serum in all instances, changes in either dir·ection were 

~bserved in the liver. 

Voge 1 hut, P.O. 

INT.Llt..A.CTION OJi' }lICROWAV-B AND RADIO ]'RGQU.8NCY RADIATION iHTH MOL.i:.:CULAR 

Biolegical Zffects and Health Implications of Mic·rowave Radiation. 

~ymposium Proceedings.U.S.Dopt. of Health, It;ducation and tielfare, 

Public Health Service, 1970, 98 - 100 

i-.'.ost interaction phenomena. are quite well understood in tenps of dielectric 

constants and dispersions. A manifestation of a resonance type_ phenomenon 

'lre changes in the elactrt.phoretic mobility of polystyrene latex spheres 

after exposure to radiofrequency fields. These resow.nee type phenomena sho;v 

s0me kind of nontherrnal interaction between 'the incident electromagnetic field· 

and the molecular system. ~~ which theriml energy influences ~- - , : 

tern of molecules .are given i:ri principle: one effect is an increase in the tern- · · · 

pera tu.re of the system, the other is a. change in phase cif the sy'stem from so -

led to li.,,_ tid or li q''id to··~• -:, '1~ . 

V . -w ' G. 
0 s s, .1, • .t1.. • 

ADVANC..::;s . rn TIL:; USE OF . MICRO\iA ifB PO'il.1i:R. \ 
\' 

,. 
. .. , ' . 

··, . 

. ' 
" 

~eminar paper No.008, 3ureau 0f R~diological Hea.lth,' Public Heal th 

Service, Rockville, Maryland, USA 1970, 32 · 
' . 

Application as heat sources.and in other industries-undesirable microwave 

radiation. Design cf stove dampers and wave- absorbers. Discussion of the 

limit values in the USA , and SU • '"<> 

\. 
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{101. V ,, s s, 1'i .A.G. 

v· 
MICRO'NAVE HAZARD CONTROL IN DBSIGN. 

i 

1. 

Biological Effects and Health Irnplications •f Microwave P.ad.iatii,n. 

Symposium Proceadings.U.S.Dept. of Health, Education and Welfare, 

Public Hee.l th Service, 1970, 217 · - 221 

D"n:estic and. :i,ndustrinl mi.crl'>wa.ve heating is censidored in terms of the U.S. 

and Russian safety standards. Typical lea.k.9.ge problems are discussed in re -

lation tci tha leakage trapping and interlock methods available to_the desig 

n~r. It is suggested that some microwave doors now in usa are unsafe after 

a period of time. It is :!!p~cifically proposed that mesh viewir].g screens be 

used at little as possible, arid where essential, should be covered by clear 

plastic or gle.s. All hazards measurements should be rr.a.de when systems are 

operating (loaded) as well a.s empty. Periodic foll@w -up inspections are 

essential in industry. Severe fires can occur in microwave heating equipment 

which distort metal wave traps and dal!l9.ge protective circuitry. A better de­

sign ·p~it_.9sophy would ensure that all microwave heating equipment met the 

Russian safety standard the adoption of which is proposed for this continent, 

in view of the uncertainty as to the consequences of some of the recently re-

ported biological effects. 
· 

_,/;-: 

6-" w a C k e r' p .F. 

QUANTHYDJG HAZARDOUS 1,iICHO-,g VE FI11..DS-AUALY3IS H.33 ThCHNIChL NOT:S 391 

i--lash,inston/D.C.; National 3..ireau of Standarda, US Department of 

Commerce., 1970~ 19 S. 

The farniliar power density radiation hazard standal'-8 are quite satisfactory 

for a field consisting of a single infinite traveling plane wave. However, _: · .: 

for mi.crov,ave and lower-frequency fields;,\he.zards occur prin-arily · in near · 

fields which cannot bEl lapproxirria.ted .as the aforementioned plane ,wave. ]'urthe~ 

power density. can be quite mi..slee.ding or oven meaningless as a measure of . : 

hazard·· in a near field. Thus, power density in a standing wave ca;n be pre-' 

cisely zero, yet the hazard of such a field can be ~rbitra.rily large. Simi­

larly a reactive field rray present a· considerable hazard, _yet have zero time 

-average power density. The rra..jor haiara,. from microwave and lower'.frequency 

re.diation ·is belived to arise from d~electric heating of body tissues, and 

-the heating of an isotropic medium is ,proportional to the sum of the squares 

of the absolute values of the electric field components (Ex) 2 + (Ey}2 + .{E2 )2 • ·. 

H:ence, electric field energy density is proposed for a. radiation-hazard stan­

dard. Analytical liir,i tations of various types of probes are considered and 

the advantages of a spherioally-synunetric. probe of lossy dielectric are dis­

cussed. F'or · a rather generalsphorically-symmetric probe in an arbitrary field 

both exact and approxirrate trea't.ments are 'given for the calibration constant 

v,i th full correct:i:,on for the perturbation of the field by the probe., Condi-

tions for a constant factor are also given. · · 
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C!.YTI.FYING HAZAFIDOUS YIGROWAYE YIELDS:_ ANALYSIS. 

Biological .Effects and Health Implications of Microwave Radiation~ 
Symposiun Proceedings.U .S.Dept. of Heal th, •iducation and Welfare,· 
Public Health Service, 1970, 197 - 203 

:-c~st½,g standards for microwave r~diation hazards are based upon faF_ 
- field concepts which ooy have little or even n,o validity in near fields • 
. :.nP.lyt::.cal aspects of near field measurements are discused in general and 
..i:Jsign of a possible probe described in detail. So that near-field dosimetry 
axperiments are meaningful and ~eproducible, great care must be used in field 
ccasurements and describing conditions \vhich determine the field in the sub -
ject. 

104 W e b b, S .J. 

!.\ICHO;u\ Vt AlliO.RPTION ;Jf NORV..AL AND TUMOR CiLLlJ. 

Pbys. Med. Biol., 15, 4, 1970, 758 

The 64 - 76 GHz microw3.ve spectra of cells from active tumours· am norrml 
tissue, as cell lines in tissue culture t~nsformed with tumour viruses have 
been deterl!'incd. The cells were placed on the mica v,indows of a specially 
designed microwave component arid attenuation at various frequencies measured • 
.ie.ch cell type was found to have a characteristics spectrum. Only srroll dif-. 
ierencies were found between the attenuation spectra of normal and tumour 
cells of the same cells type, but the absorption of 66 and 71 GHz by tumom: 
Q...ElJJ_§....Y:l.a..1:!-1!!1!.9LJ.:trong§r than that by normal celis. One frequency 1 7~--mk,"vvas 
absorbed by tumour cells but not by normal cells .• _T'ne attenuation appears to , 
be duo to absorption via the rotational energy levels of water molecules associ­
ated with the P = 0 groups of RNA and DNA.and possibly with hydroxyl and amine 
groups of these .,molecules. '.;!:'he observationsuggest that the orientation of. 
phosphate groups° in norll"al and tumour cell's ''nucleic- acids is diffe~ii~-

.--~', 
\ 105/ 
·'--/ 
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Wii l l a m s, G.fl•, G o e r t z,. G.B •.. , 

MOISTUlill AND MICRO\,AVi!; £Vi.i'BCTS ON Sl:L,c;CTlill _ QHARACT.c;RISTICS OF TU.illili'Y 
P~CTORALISMUSCLBS. 

•·.t;.,1' . 

Poultry Sci., 49, 5, 1970, 1449· -, 1450 

The effect of added water and microwave heating on a ground of composite of 
pectoralis muscles of a turi:cey was investigated. Prior to heating the sam -
ples ,in a Rayttrcn Mark IV Radarange (2450 MIIz) for O, 60 and 110 sec., one 
of three quantities-- O; 15 and 30 ml.-- of water was mixed thoroughly with 
each &~mple. During one cooking period, all treatments for each of eight re~ 
plica tions were pr!;ip_ared· and- expressible moisture, cooking losses and pH were 

,_ 
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:ieto:::-rhined. Spirit-filled thermometers were :Lnserted into the cen·l;e:::- of the 

·;;eighed pa ttied prior to· cooking to insure te'mpera tt:.re mciasuremen t ~.mmedia -

tel,'/ upon removal from the oven. 1fo ter content of food was sh.ow::i. to be relded , 

to rntc of heating by microwave. Ane.J.yses ·of variance were used to cleterr:d.ne 

signific<:1nt differences and Duncan's mi.l.ltiple rarig~ test was used to locate 

differences attributable to added moisture and/or heating time. Correlat:1.on 

coefficients were calculated to represent interrela ·tionships amor::g, :-:haracte­

ristics. 

,. •, 

) 
l 091 Y a g i , K. 

· LOCAL APLL:;TIC B'.JNE MARRO\~ CHA.N<riS INDUC:r:;D BY MICROWAVL IRRti.DIATION IN 

RABBITS; ESPECIALLY HISTOLOGICAL AND HISTOCI{¼.'"'IIICii.L STUD lliS. 

Nippon Acta Radial.' (Jap.), 30, 1970, 184 - 204 

The left femur of the rabbi ts were exposed to 12 cm microwaves for 30 mjna­

t·,J, five times a day for seven consecutive days, and resulting injuries of 

tha bone IIBrrow were studied herro. tol~gically e.nd histochemically .From these 

studies, it is proved that if the sinocapillaries are in ·uTcd once b rnicr-o.­

waves irr::i.dia tion and inflamJ11.ation with exuda i ve c ~g_E'L.Q..c..c.u.r.s in t.b"' b..o;o.e 

;:-:atr1:5vr;-tlie parencnyrrBl cells_are de~~!"_oy0d and !}l';Come e~.gnctj)y eXllilation, 

e.nd complete aplastic bone narrow develo.29,~. It su_gges~~1r_qgg1y that hu~ 

a:o·ra-sfac anemia rray be also caused by chronic inflamrra tion or disorders of 

sinocafiI11aries :intnc-bone rnrrow. •r.-- ~ • 

.. ,.-'•, 

1071 Y a o, l\.. T. S. , J i 1 e s, ivi .M • · . \ 

0:FF':.SCTS OF 24 50 wJiz MICRm,AVB RADIATION ON CULTIVA 'IBD RAT MNG.A.ROO C:f!.'LLS. 

Biological i!:ffects and E~':llth Implications of Uicrowave. F.a1iation. 

Symposium Proceedings.U.S.Dept. of Hea;J..th, .t!:ducation and vielfare, 

Public Heal th Service 1 · 1970 1 123 ~ ~33 
. . ~ ' ' ' ·. .., . \t, 

'la'· 
Cultivated rat kangaroo choroid and bone marrow cells were irr,adia ted with 

2450 MHz 1Picrowaves at power densitles of 0,2;1,0 and ·5,0 W/cmc:. to study 

rnicro·,,ave radiation effects on cell prolifeption and chromosome abcrotions. 

H power density of0,2 Vi/crrf, a 10 mi....'l.. exposure increased cell i:rcliferati•·· 

on, but a 30 JJ1in. exposure red_uced ~ell prol~fer2tion. Cellular p~olife:a-ci0.n 

was rerl.uced greatly e. t a power dens1. ty of 1 W/ cm for ex~osures of 20 min. or 

loriger. Micr0wave radiation at a power de11_sity of 5 W/cm seve:ra:ly reduced cell 

1?I.£li.fera tion. and at the same time induced·. chromosome aberrations;" 

\. 

6787 



·:;t 

I 
. i'.······· ,· 
~ 

. 

I 
I 
I 
I 
I 

I 

, .. 
f..' 

1, ;_ 

~:;~ 

/1()_53 · Y a 't t e a u, R.F • 
V 

MDAR-TI·ffiUCw FATI.,URE 0:F· A DEMAND PA CBMAh.ER. 

'~-· -----------------
New ii;ngland J. Med., 383, 26 1 1970, 1447 - 1448 ' 

Pacemakers have been subj.act to interference from a variety· of s:-,urces. 

In the case reported, in this articl(J, pacemaker failure arose from com -

mercial radar. · · · 

/109/ 
\_/ 

Z a re t 1 :M.M., K~l a n, I..T...~. 

CLINICAL :MICROV;AV'.C CATARACTS. · 

Biological Bffects and Heal th Implications of Microwave Radiation. 

Symposium Proceedings.U.S.Dept. of Health, iducation and 'iielfare, 

Public Health Service, 1970, 82 - 84 

The criteria for establishing the diagnosis of microwave cataracts are pr0-

sen-':.ed. Also a typical retrospective environmental exposure history are · 

detailed. 

0'\ 
11a 

,/ 
••• 

t1'NELOP1t~NT OF LI(t.Uill CRYSTAL MICROi':AV:t:; PO\'i.i~R Di.HSITY METER. 

Report BRH~DEP 70-8 7 Bendix Research Laboratories and Bureau of 

Radiological Health, RocKville, Maryland 20852, U;:3.A,Mai 1970, 24 S. 

Description of design, performance and working characteristics of an improved 

measuring·device for microwave energy density with an input unit consisting 

of a Mylar-membrano with coatings of a condi tiohally conductive alloy and a 

liquid crystal coat. ri;'he uptaken microwave energy is changed into hea-!; by 

tho metallic coating and there the temperatur~ of the membrane is directly 

proportional to the field intensity ( in mii/ cm ) • ·. · 
' 

\~ 
. ,\ 

111 ... ., 

L:i:.A.MCE VARIATIONS ]·ROM MICROWAVi:: OViNS-~ 

Bure~u · of Radiological -Rea\ th, -Rockville, Md.Div. of Blectronic 

Products.,, BRH/DEP - 70 - 11·, Jun 1970, 33 

Some rrd.crov1ave radiation leahage is generaly associated with the operation 

of microwave ·ovens. This leaKage usually occurs i=tround the door seals and 

vn.ries with the type, size arud placement of food .or other loads within the 

oven ca,rity. This report describes field and laboratory studies that where 

perforQ3d to deterITined the most important ·variables and their effect on 

microw2.,,e oven radiation leakage levels. Additional field observc1.ti .... ns of 
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ovens in use should be conducted to more clearly define the correlation 

betv:een food t.ypes .. sizes and placement and door c)..osing and opening pro-: 

cedures. 

112 ... 
HLALTH FJ;.ZAIDS OJ.i lHCR0iiAVE OVbNS. 

PEbL Roal th Rep., 85, 1, 1970, 425 

Some microwave cooking ovens now used in_horr:es and commercial establishment 

leak radiation which can present a health hazard to users. Radiation levels 

in excess of the industry's voluntary standard of 10 milliwa.ts per square cm 

were detocted in 51 of the 155 microwave ovens tested in a survey condt'_~ted 
. , . . 

by the Jureau of Radiological Heal th of t}D:."iis Consumer Protection and -environ-

menfal Health Service in cooper2tion with health agencies in the states of 

New Yorl~, Massachusots, Mississipi, and New Jersey. There have been no reports 

of injuries from the owons, however. Representatives from- the microwave ovens .. 
industries, :Federal and State governement and consumers representatives met 

in Washington, D.C. ,._ on January 12, 1970, to discuse proposals for remedial 

action. A cor:itteo was appointed to write a protocol to c_onduct a national 

survey of all microwave cooking ovens in use. Microwave ovens coon: foods 

much faster than 'IJ_ny othor ovens, cften in seconds. As nnny as 100,000 of 

the ovens are in use in the United Sta to s-a bout 40 000 of them in h9me s and 

60 0CD in hospi tels, restaurants, and other 0stablishrr.ents. Until ovEms nov/ 

in use are chec.1:wi and -:'l.(;ficiencies corrected, users should folloy:1 these pre­

cautions: a) stay at least nn arms length R\V2Y from the front of oven while 

it is on, b) switch the oven off befor opening the door,- and c) do not allow 

children to use the viewport to watch the food. cooking • 

i' 
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".'ii.t:s SPl:,CTHUkS IN INDUSTRIAL fffGIEHi. 

Amer. Ind. Hyg. Assoc. J., 31, J,. 1970, 265 - 276 

?ho author compares the present ma,xi1m.l permissible values for the entire 

freque:'.lcy zone of electromagnetic waves ( from gamma. radiation up to radio 

:-,aves), by computing equivalents energy in kilowatt hours. He suggests the 

in.troduction of a uniform designation for the entire zone e.g. "reem" (ra 

diar;:t energy equivalent rran). He draws attention to 'the need for resear,.;~ 

into ·t:ha possible genetic effects of electrorragnetic fields and proposes_ 

.. ,·{cs·t.s cf ·U:·.e techniques used routinely for ianizing_:r.adiili.Qn... , •. 

B a r. c i, R., G r a y, ].• 

Tr;i,;Pb?.:'..TU.R~ CHANGE AS T"tl..e; CAU01 OJi" ,RADIO FRBQUtNCY RADIATION bF.FEC'r ON 

C:-ILOfoJ:'..LA PYP..SN0ilJ0~A. 

Physiol. Chem.Phys., 2, 3, 1970, 263 - 273 

Chlorella pyrenoidosa cells were e:rnosed to 14 MHz radio freg_uen<?y field§. 

~:.t 4 power levels,milliwats, 75, 200, 1200 watt'2. Tb.ere was no alteration 

in cell growth at the low power level. J~t 75 watts there was no_ change· in 

~ter e:;,mosure up J&; ... §..lu:4. _th~ teT.e_erature of these samples ro_se t9 

28°C. At 200 watts, temperature rose to 45°C. When the teroperature rose above 

32°c, ~ r0versible inhibition of gro.-:th occured. At 1200 watts, the absorption 

of rf radj_r:t tian caused an icrease in termerature to above 5J0 G, related to the 

co!ll_?oei"iion o:: the medium, size of culture and volume at this power level a 

6-min exposure arrests growth. _;_t 5J°C cell growth stoped. Similar result? 

were obtained w:ith temperature a.lone. ThLeffects of rf radiation could b~ 

the result of ternperature _ increased res-;ltillg from the absorption of energy •. 

~~ 

~ C a a r s o n, R."ii., Ip n_ i s, W_.E. 

i_;LECTRICA.l, n.:PEDHICE OF T]t: HUM.AN roD Y ')!'OR HF ( 2 -:- 30 .MHz) BAND , { I!HTIAL 

Na,1-al ;ieapons Lab. (Dahlgren, Va.), Tech.Rept., TI:k-2481, 1970 
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A:rJRTION }OLLOi•iL'JG 1.J1,TRA-SHORT~1•iAV~ HYPLh'l'~I.i:.;RMIA. ANIMAL iXPBRilfr,NTS. 

r i:..HLGiBURT NACH l:\.URZ:1.GLLbN Jt;I-IANDLUNG-TIERLXPBRIMiiNT.cLLi!; UNTLlkiU CHUNGLl-I. 
I 

trch. Gynak.., 209, 3, 1970, 237 - 255 

In previous experj.ments we were able to show that intensive .ul tras.1,,ort-wa.ve 

hyperthermia during pregnancy might produce rra.lforrria.tion. llowever, there 

,_f. ii•ere no exact data on the abortion ratio. Therefore, experiments were carri:-

ed out on 749. eregnant rats e.t different days of gestation. li.Yperthermia u12,.. 

j to 42. 7 celsius was apPlied by use· of ~he lil..E;l..fil§....ns.Jilio~~fil..,ti 

1 ele_c:trode to the lower abdomen .• Tb.en 7800 einbry;os graviditatis, the ratio of 

: ~trauterine deaths could be estil'!l9. tP.d. l!_l tra-short-wave hypertherrnia prior_ 

i: ~o implantation of germs proved to be dangerous_ for most of then:; .dia~h@rm~ 

I, in tlie later stages of pre nancy also was fatal for some -of the fetuses be. -

J cause of stagnation of heat. Thus it seems ina visable to ap:ely stronger 

i ultra-short-wave hypertherrnie. to the ferrale pelvis during pregnanc:[. ~-

f 

1117 
1 

t ~· t 
' t 
t 
~-

J.!ODIFICATIONS OF THYROID _]!·UNCTION DURING CHRONIC 1:XPOSITION UNDBR THE 

IN}LULNCE OF' ULTRA-HIGH FIIBQU.bNCY liIELDS. 

Gig,. Tr. prof. za.boL., 7, 1970 1 51 - 52 

118 D o o 1 e y, ~. S • ., G i 1 l e n w a t e r 1 . J. Y. , J!' r o h l i c h, E .1). 

;,LTL;RED RfilTOPRESSOR fil::SPONSB .Piil"fBlN TO BN.DOTO;GN RADJAT.fl) ijiJTH 

RAD IO-FR!!,QUb1WY ENERGY .. 

U.S.Gov.Res.Dev .. Rep., 70, 22, 1970, 46, AJ!"'-411 221 

Injected S .Typhosa endoto::<in produces a characteristic diphasic pressor res -" 

ponse in the renal vascular bed. There is an1immediate transient mild rise in 

pressure fellowed by a rrior<f:! intense and prolo.~ged rise which subsequently re- . 

turns toward or to the pre-injection level. Radiating S.typhosa endotoxin at 

10,40 :Mc/sec modified the above pressor response pattsrn. The first presser 

re~ponse was enhanced and the second rerrained perrr.anently sustained, i.e., 

there v1as no return toward the prei.'1jection'~pressure level. Radiating erdo­

toxin at 13,34 Mc/sec er>.hanced. the firs: presser response-pattern.'· 

i-

6791 
·' 



~' 

' f 

- 40 - . 

Duma. n sh. i, Iu.D.,S er di u k, A.M.; Los, I.P. 

;{'{GTu1JIC .SVALUJ.TION CF THE BIOLOGICAL Ji'.}i'.FECT OF BUCTR0},1A,GtfoTIC F'I11.D S 

OF SHORT AND ULTRASHORT 'iiAV-i · ZONES IN RE:SID.SNTIAL DISTRICTS. 
. 

. 

GIGTuNICllliSi~ll OCENrJt BIOLOGIClfu3t .. CGO DEISTVIIA 11:C:KTROMAGi'.JITNYCH POL.bl 

1-.0HOT.r..OVOLNOGO I ULTRAh.OROT,,OVOU:OVOGO D IAPAZONOV. v· Ni~S::>BL:GNrffCH 1'1.£S'l'ACH. 

Gigiena naselen.mest.Resp.Mezhved.sb., 9, 1970, 176 ::_ 181 

In regions harbouring shortwave radio transmitters and television centres 

electromagnetic fields a.re created which might exert a. harr:uul effect on 

the population.- Systerr.a tic e;rposure to fields rf low int~nsity .Q,E!.)l§iL9-1-_fl­

turba.nces in the function of the central nerVQY~, ca!'J.io-vascular and endo­

crine--s;fslems and also alterations in the morphologic compos::ij~ion of the . 

blood. In areas of residential districts rro.xinul admissible values of ele­

~o~gnetic field intensity are recor.i.me:nded, in ·l;he short wa ,;e zone of 

0,2 - 0,4 V/m, in the ultrashort wave zone of 0,2 V/m. 

/>--. 
i 120/ 
L./ 

D u m a n s K i, ,, Iu.D., T o_ m a s h e v s k a i a, L.A. 

'1RE &FECT Oli' RADIO l<'RL(.;ULNCY BL1CTHOt:lAmf.GTIC FTuLDS 

DhSO.x:YRL'.:ONUCLEIC ACID CONTLNTS OF VARIOUS ORGANS. 
OH RI 3JNUCLEIC AND 

VLIIAIHE ELBE.TR)MAGNITNOGO POLIA RADIOCHAS'IDT NA hf)LICfIB~TV1,,NNOE SODBR­

ZHANL~ V ORGANACH I-,MK I DN.l\.a 

· Gigiena naselen.mest.Resp.mezhved.sb., 9, 1970, 181 - 183 

f A. study_ was cbnducted on 'the effect of electronagnetic fields of radio 

{ frequencies on animals. An electrorr.e.gnetic field· in the short vrave zon~ 

t' ::£§._a voltq,ge of 50 V/m ittcr~a§__g_g___the ,S;on~e_nts of ftlIA and DNA il:l ... thQ 

_l_i_"._er, spleen and l?,re.,_;i,J?.. f__ielg __ voJ,.U:!.ge of the order of 0,4-Ul!l ha_:::, }}9 

'/ ~fecJ. Changes in the contents cf ETA and DNA were induced rrrdnly in the 

spleen,.----

121 J:i.: •; m a k o v, i,. V. , i:i u r u s k. o v, :S.F. .) 

·J 

THE PATHOG~J£::>IS OF' NEUHO~~mOcRiNB DISTURBAIJC.8 rn PROTRACT£D .EJi'.FE:CT 

OF ELl!;CTROMAGffBTIC ULTRAHIGH } RE~U:t!;NCY :F'IhLD • 

Sovetskaie. ~ea.'. 1 9, 1970, 138 
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DISTURBANCBS o:F' SOMB flJNCTIONS OF TH.8 C,Ji;NTRAL N£.RVOUS SYST'.rl,1 OF RABBITS -
EXPOSED TO THE il<'F'ECTS O:F A SHORT WAVE zo1m ELECTROMAGNETIC FHLD. 

NARUSHENL!; NEh.OTORYCH :FUN.t\.CII CBNTRALNOr' SISTiMY l\.RJLIKOV PODV£RGAIU 
SHCHWSIA DEISTVIIU EL&'I.TROYiAGNITNOGO ?OLIA t--OROTiaCH VOLN • 

. Gigiena na.selen.mest.Resp.mezhved.sb., 9, 1970, 186 - 189 -

The effect of ari electromagnetic field of short wave zone and low inten-
sity on the bioelectric activity of the cerebral cortex in rabbits was stu­
died. ]-~ollowingprotracted exposure ( two months) slow biopotentials predorr,i~ · · 
nated in the EEG pointing to gradual depression of the hemisphere cortex • 
.ZEG tracings r§turned t9 normal within two months after the termination"of 
irradiation. 

t;y 
\ ..... 

CARDIAC PJm m:;URAL WFECTS Of MODULATt'D Fl' ElfoRGY. 

Proc.23. rd Annu.Conf.Bng.Med. and Biol., Washington, D .c., 1970, 
vol. 12, ;lfow York, N.Y., 1970, 175 

124 G.e l f on, J.A., Rosenberg, ~.A., 1' e do r ova, V.J. 
!1t,,., .. · 

T'rlli EFFECT Oll ULTRA.I-IIGH.Jf&;~Ul-::HCY IRRADIATION ON Sll,ICOSIS. 

Gig. Truda Prof.Zabolev. USSR, 14, 6, 1970, 43 
.. i_._,:, 

··.\.\ 
Gordo n~Z.V • 

)•"' p?,, 
V . . , •- · .. ·, .. · .. ,__,. 

NfJN FACTS AND . PROJBCTS m;GARD ING HYGIBIIC iJID EXP:GRilft!l~TAL STUDIES A~UT ; . 
THB fil'.F'ECT OF RADIO ]'REQU.SNCY EL1l;CTROMA,GNh'TIC FIELDS,. 

NOVY.i::l DANNY.8 r: 'ZADACHI V GIGIBi'HCilliSKOM 'I ~SPl:JRJJIBNTALNOM. ISSLEDOVANII 
DEISTVIIA BLBKTROMAGNITNYCH POL.th RADIQCHASTOT. . 

·i; . .>·. 
GigienaTruda f'"Frofzabolev.·, 14, 4, 1970, 32 - 34 

The paper provide·d accurate inforrration on basic methodologic approaches 
towaros solving the problem of rraxirnal.admissible irradiation values, as· 
accepted in the USSR and USA. -. ··-t-
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l_:1 G r i f f i n, J .L_. 

ORI1NTATIO.t-I OF· Hlli,iAN AND AVIA.'·1 ~RYT::IROC:(_'?}~ rn Rf',lJ,IOF':Ric.:Q.Ud:CY FilLDS" 

Bxp. Cell Res., 61 1 1 1 1970, 113 -· 120 

Human and chicken erythro,:;ytes suspend,:;d in i20tonic glucose or rc:'..xed i8o:­

tonic glucose and saline orient v,hen subjected to impressed radio-freqt;ency 

fields • .0rythrocyte orientation m?S be either acroos the field or wi+-n the . 

field. The direction of orienfation cn.n be nredicted from l·:.nov;lecl~e of tl{e­

f1:!..9.ue~oy· of th~ imp:essocl fi~ld ~.nd th~ cond'i~-l_;i vi ty cf fre ~1 ~ ~T 

d1.um. "I'he re a. 1.onsh1.p etween on.entation and ~requency can be · changed b_y 

_;iterning the osri1otic-en1i[ronment-:-The -type "o:f cl1amber. and. the. t~Chniques 

used seem to offer both practic&l and t:ieoretical (a.®lytical) advar.i:i::a.ges · 

over earlier procedures. V,hile th.:i.s ps.per c.e::i.J.s with norJIBJ. errt-h:::·ocy·ces_, 

the procedures could be applied. ~c oLrn:,.· sys :.:ems:-·· 

~.,•-";--...,_ 

1~7 H e n n y , G. C. , T a n s y , U • , ,\. a 1 1 1 A. R, , W a t t s, £I. M, 

C a rr. p e 1 l o n e~ 1'. 

S'IUDIBS 0:F 3I0L0GICJ\l, HAZARDS } 10~'1 HIG.a POV.BR HF JhND __ '.£_Iy~l'JSMIT%RS. 

Biological bffects and Heal th Implications of Microwave Radiation. 

Symposium Proceedings .U ,S ,Dept. of ::Ieal th, Education ar.d Welfare, 

Public Health Service, 1970, 66 - 69 

The adult r.,ale albino {ii star rats v:as used as the test animals. For irra -

diation was used the ill!' transmitter, oporstii1$ in the _frequency rsng~9_f 

3 to 30 MEz with good freouency stnbili t-J. Several experimental variables 

were studied in the 6 ll.Hz "and 14 MHz. regions. The objective vias to deter.:. 

lhine the effect of frequency of irr~diatio:1 on biological parameters of the 

rats, for a. constant radiation· dosage.The effects were observed in thin tis­

sue section slides of IT\Yocardiun, lun:; 7 liver, sto!Ill).ch, small and. large bo- · 

Wf:tl, pancreas, kidney, testis "and. spleen. Jh,_e L and H f'ielJs \vere used sa - . · 

paratezy. I<rom tissue sl~des the P.atb.olo · cial darrage appeared to be on the 

order of 50% greather at ·1.4 l.iEz tha:i. at 6 1ITiz. The ~ fiold seeme· o proay._g_e 

'about J tim~s ~~a d~LP~ J:r:_o~u~0~- b:y_ ~he I-! ~field _ _%_or t_ht:J_ :3~_me_ cl:()sa_~~-· .Qg~~.:f. 

the most sensitive indications _9f dP,J?;_::J_~ __ i!.~s the lowo,!'~t}_g_ ___ C?_:f.__:j;l?,_13._~~f.~?.::-~~e cell.s -

count, very soon after irradi.aticn, ?or th:::, type of unim::i.b test.ea., the fol­

loving order-of-iragni tude levels of i ancl H fields wero esto. blished as t:1res-

hold levels of tolerability: ' · 

Mag. field= 1 to 10 A/m for exposures not exceeding 0,1 hour 

BL field = 400 to 4000 V/m exposu-::-J.:r n'ci't e:-:ceeding 0, 1 hour 

/ 
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128 H o 1 m, D .A., S c h n e i d e r, L • .K. 

Tiili f;fi;t,CT:J 01: NOl·J-THLRMAL PJiDIO FRLQULNCY lli;.l·D',.Tlrn: ON lIUJVJ1.F !,YJ-:?HOC'n'.c:s 
rn VITRO. 

VLlIAHU AT_:_.HMICH.LS1'1.0G0 RAIJIOCHA;:;TOTNOGO IZLUCHdHTh l'JA LD,i.tOCII'Y Ci:Ti.LO'Jl'.,,J._ 
IN VIThO. 

~xperientia, 26, 9, 1970, 992 - 994 

The effect was studied. of an electromagnetic field 1Nith a 27. LO I.:-iz ± l ,k;:lz 
frequ0ncy and an effective density of· 10 W/cm:!.on a culture of lymphocytes 
from the peripheral blood of 18 rrales and ferra 1es with a norl!l.al k 0·.;1ot?pe. 
An hour prior to ttie commencement of irradiation colchidn ( 0; 1 ear:rri19,/r..1) 
and thymidin - 113 1.0 gamma curie/ml) were added to the cul-h~e, Ir., -the sell 
culture which ws_s irradiated for 72 hours the number of chromosomal a-oe:r'nit:\­
ons was seven times in excess as compared with control cultures. Inclica-~ors 
of DNA synthesis, growth and cell mitoses, however, remo.5-ned uncbangs-:1. The 
temperature .of the trial cultures differed from that of the control C\JltureR 
by iess than 1 °c. · 

129 r-.. n n p i k - :F i a 1 k o w s k u, D., M a c i· e j e w i c z 
- M a k o w i e c 1-. a, R. 

SELBCT'w G3S.8RV.t·TIONS ON TIIB HLAIWING Al-m BG;UILIJRIUM ORGAN r:;J .HUiM~NS y,,HhN 
;:;Y.POSED TO Tlll::; ACTION OF A HIGH Jf&:Q,ULNCY bLECTRmU.Gi'L,TIC YLLLD. 

Pamiet Zja.zdu Otolaryngol. Pol. l\.a towicach 1968., 1970, 181 

130 ~ u 1 i ~ o v s'k,a i a, ~.L. 

PRJTBCTION :B'ROM Trill bFFECT Of RADIO v;AVbS ( HT SHIP-::- YARDS). 

ZASHCHITJ.. OTDi';LlTVIIA R-ID IOVCLN (NA PRil-foRACH SUDOSTHOIT<liNOI PE.OI✓;YJHL£l:i,Q0I1 I) 

Izda telstvo 11 Sudostroenie'', Lpningrad, 1970 

The booK presents methods for the deterrnihBtion of the intensity of· rl:l.dio 
-frequency radiation, results of working conditions studies arid the cb.arac-ter 
of exposure for personnel opera ting high frequency and ultra high froquE:ncy 
apparctus. Recornmendatibns were 1:13.de concerning methods of protsc~ion for 
ship-yard W')r;,ers~ radiotechnicians worAing on ship and for t:'le oputatiort · of 
radio centre shore installations. The· boo 1. was ·,vri tten for engineurs ar.d a.!'.l ;,;.. 
cillar; technical personnel of research institutes, ship-building f.irmc•, me:r­
chant fleet and sea transport staff, as well as for saf8tJ tcclmicians, It \}'J.n 

be used for teaching high school ar..d technical college students :]_"!. 1~lu.d::.ng tech--. 
nological univorsities. 
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iJl L a mb e r t s, 1\.. ' L !l' p p i n, J, 

~~ICH :Ffil;QULlJCY .M.r.;ASURd.:lEUT T'.c.CHNOLOGY. 

V.D. I - z., 112, 5, 1970, 310 - ·312 

'( 

132 L a z a r 0 v i ch, V.G. 

THE .cn:.r::cT or LLBCTIDMAGNL;TIC F'IbLDS OF' ULTRA HIGH F'lTh(.;UENCY ON IROi{ AND 
COPPBR CONT.LNT Ill Tllli BLOOD AND OHGAH~ Oli' ALJINO RATS A1'ID ON smvU:: M.8TAL­
LOPROT.C:Il1S (RUSSIAN). 

Biull.Bksper. Biol. Med., 70, 10, 1970, 44 - 46 
1 

In experiments on 55 albino rats the prolonged_ effect ~f ultra high frequ - · ency electrorragnetic fields (an intensity of 160 mV/cm 10 min for 28 days). was show to cause considerable changes in the content and redistribution,of iron and copper on the blood and organs, as well as changes in the metallo -proteins {ceruloplasrnin and transferrin). 

133 Me zero v a, V., Syn e K 7 V. 

iVALUTION O:F; IMPORTANT FAC'IDP.S IlffLU.t,NCil'JG E.8G IHITHNG IN PE&ONS \vITH 
LOUGT0illil Fn01'.8SSIONAL EXPOSURE TO l<.iL.GCTHOMAGN1,TIC RADIATION OF 1,iI!,TER WA. VB LLlJGT"d RANG.c;. 

Pra.covni lekBrstvi, 22, 1, 1970, l - 5 

·• 

Studied were BbG findings in group of 80 persons working in longterm expo - , sure (13,4 years average) to electrorrngnetic field of meter wave length ran-ge (mean intensity 53 V/m). The results were corrpared with findings of the · corresponding group of control persons •. In both groups only individuals were classified with which neither case histo,r~ nor present health state contained factors which could influence lEG finding significantly • .3y corrparison of the. results of ltEG examination L'1 both groups, there were determined practically. ' identica.l distributions of norrne.l, limit and abnormal records and equal inci­dence of records tending to prove infraclinical decrease of vigility. Correla­tion of professional data with the type of i:CG finding 1 carried out by compu­ter, disclosed no relation of length of professional exposure and intensity of electro~agnetic field to resulting of l!.EG examination. · · 

·~\ .. 

134 .Mazer.ova, V,, C)·yne1", V.; Vola-vh.a, j. 

THE EFFECT OF ELtCTROMAGNLTIC RADIATION OF· lJr:.T'.t!,;R 'i1AVE LLiiGTH RAi'JG8 UPON i'.:BG F'REQUENCY SPECTRUM O.F' .t!.:XPOSED. PERSONS. 
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VLDf .ELl,KTIDW .. GNLTICa0fO ZAI'lDNf AfillU METROVYCH VLN NA Fw~V±JJCNf 
S?~hTRUM bBG EXPONOVANYCH OS03. 

Pracovni ·1e11S:rs'tvi, 22, 1, 1970, 5 - 7 
In a group of 80 persons working in longterm professional exposure to meter. 
wave length, l:.:EG autorratic frequency analysis was carried out and results ·, 
compared by computer with data of 80 control persons. In respect of questi­
ons which the authors studied, the follov1ing was determined: 1. length of 
won. exposure,' intensity of electronagnetic field and, frequency range of ra­
diation sources do not bear A.ny significant effect upon results of autom:-ltic 
fr~quency analysis .c;BG in exposed persons; 2. various types of llii!G records disclose no significant differences between 
exposed and control group; · · 3. visual description of EEG correlates with results of frequency analysis _ 
in nor~al 7 limit and abnormal ~EG findings. 

13 5 N e 1 s o n, S .O. , N u t i 1 e, G .:8. , S t e t s o p., L .E :· EFFr;CTS 0} RADIOFRBQUENCY t:LBCTRICAL TRM'IMl:.:NT ON GBRMUTA'i'IOU OF ThGl::TA3LB 
S.GEDS. 

_ J. Amer. Soc. Hort. Sci., 95, 3 1 1970; 359 - 36_6 
Seed lots of several vegetables, were exposed to 40 MHz radiofrequency (Rf} 
electric fields and tested to determine the influence of the electrical trea­
tment on germination performance. Germination was significantly increased by 
RF treatment through reduction of hard-seed contenit. The influences of seed 
m0isture content, seecl size, and characteristics of the RF electric field 
were also· considered. Improved responses nre attributed to thermal stresses 
developed in seed during RF treatment, but :further research is r(;3commended 
to explain the responsible mechanisms. 

136 M. us i 1, J. 
- ~. 

. 
. 

THL VALUES OF FibLD 'nrrHISITY, rn THE SU.RIDUNDING OF HIGH-FR£i~U.i:1WY 
INDU;:iTRIAL GbNERA'TORS. 

HODNOTY INIBNGITY POU v OA.OLf VYSOKOFREl...VENCNfcH PRJMYSLOVYCH GEnEn,{TORU •. CesKoslovenski hygiena, \5, 9/10, -1970, 315 - 320 The possible industrial applice.tions of electrorra.gnetic energy in connection 
with the changes of niaxinum admissible irradiation by electron:agnetic waves 
in cases of industrial use of h.f.radiation is described. The results of fiold 
int~nsity measurements in different distance and aititudes from generators and 
applied devices in more than 40 sorts of.industrial applio.<i.tions of h.f.ra -
diation are presented. The measurements were carried out by the· worKing group 
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of VU ZbZ Prague in 1964 - 69. The review of the results obtainod is suplc­

mented by description of the measuring group o.ctivity as well ~s by notes 

concerning the faults that wer0 found and possi~ilities of different devices 

adaption. Ji·rom the results obtained follow that in most cases the working 

conditions could be put into proper relation. with hygienic requinimonts. 

137 Niki tin n, V.N. 

AXUT Tlk iFFBCT OF ULTRt,. HIGH :FREQULWCY hliLCTROMAGrf.C:TIC :FLLDS OF LO',i IN- · 

T.LlbITY ON TH.c: PERIPHERAL 3LOOD CIRCULATION. 

0 VLIIJ\.NII ELB,1..T.hOMAGNITIITOGO POLIP. UVCH MALOI INT.f!NSIVNOSTI NA SOSTOIANIZ 

PERJli'.ERICHESii.OGO •'-ROV003RASHC.t!ENIIA. 

Nauchn. sessija. ,posviashch. i togam raboty Leningr .i_ut. gigieny truda 

i prof.zabolev. za 1968-1969 g., 1970. Tezisy doi ... 1.,1970, 120 - 122 

138 p a V 1 0 V a, I. V.' D r O g i C h i n a, i.A.' s a ,d C h i k O -

v a, M.N., Ge 1 f on, I.A. 

T.Flli ROLBOF SOME JIOCHEtHCAL DISTURBA1JC.8S IH TI-ii!: PATHOGElTB!HS OF RADI0.1AVE 

t•ISE.:ASE. 

Gig. tr. prof. zabol., 14, 3, 1970, 20 - 23 

Reproduction of the rosul ts of an analysfs of the behaviour of biochemical 

quantities in 70 persons with several forms of chronic microwave disease. 

The most significant modifications could be stated in the blood sugar le -.' 

vel after adequate functional charge and in the 24-hours-dynamics of the 

catecholamines (adrenaline and noradrenaline). The modifications observed 

reflects a disturbance of the control mechanisms for adrenal systems acti-

·. vi ty, that also includes functional modifications of hypothalamus-b.ypophysis · 

-suprarenal.:..gland-system. T'uase observations corroborate the results of for:.. 

mer clinical and physiologic<l.l studies-, a.pout the development of 2,n insuffi -

ciency of the hypotha)-arous. 

139 P r o p e r z i o, 1H .s. ··. . 4 
,. ~-o1;~,:...Js) 

1,.N Il{EXPENSIVE RF SHTuLD F'OR USB ~HTH RADIATION ·suRVLY INSTF.mtiliHTS. 
. • A 

. ._-;\· 

Heal th Physics, 19, 3, 1970, 442 
0 

, ·- ). · · · 

Description of a bag, im.de of silver ated nylon not~fabric, thP.t can 
. -~-· ~:b, ... l . - .. 

bo pulled over the devices that sh be protected against radio frequency 

interferences during surveying of/1.radi'ation fields. The not~ fabric allows 

a satisfying readability of the display scales and in addition to tha"t it is 

flexible enough to allow an easy service. The bag has only a little influence 

· on the response sensitivity of the devices. 
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140 Rog c rs, S.J. 

To\DIO F&QULHCY Rt.tIATIOH HAZAI-IDS TO PBR.Jmff_L AT :FREQUcl:CTuS . .1:.,LO';J 30 fuiiz. · • 

:3iological Effects and Health Implications of 1:icrowave Radiation. 

Symposium Proceedings.U.S.Dept. of Health~ .iikiucation and 'i,elfore, 

Public Heal th Service, 1970, 222 - 232 

The author studies thE:se problems: The Nature of the Near-Field Enviroriment.­

R.F.Radie.tion Hazards~ A Safety Criterion for Frequencies 3clo,1 30 ~L1z. 

Behavior of Hurr,'ln Tissue to R.:F. Radiation. Plane-';"/a.ve Analysis for SeJT1.i 

-Iffai~e Layer of Dielectric. Plane-'dave Analysis for. a Sphere of Dielectric. 

Capacitor F'ield .Analysis for a Layer of Dielectric. £xperimental Viork. 

(a) Capacitor Field 

(b) Testes in Nea.r-F'ield of Whip Aerial 

(c) Test at S-.:?and Frequencies 

141 Rog e .rs, s.J., ;.',.in g,H.S • 

.RADIO HAZARDS IN Tifo 11.F ./I-I.I. BAND. 

Non - ionizing Radiation, 1, 4, 1970, 178 - 189 

A. short review of the regulations pcive1•ning safe exposure limits at micr-o­

wave freql:•,mcies is given, showing the extrapolr.tion for use at frequencies 

in the m •. f:/h.f. · band1s. The nature of the near field of a radiating aerial 

is discu8sud. Absorption at h.f. of the humn body is analysed, and experi-• 

r.,ental worn. on simulated body tissues d0scrib8d. It is concluded that EJ.n 

electric field. strength of 1,000 V/m is considered to be the safo litri. t for 

continuous daily exposure to m.f./h. f. radiation. 

\,~ 

142 Rog us ski i, S.S., U 1 i c ki i, L.A., Bar c e v-i ch, B.N., 

I 1 in, A.V., ~riv on Ro, V.N. 
I 

DYNA.MIC STUD TuS RbSULTS IN PLR~OrJS \.tQRKIHG TIJ ~I:ffi zorm OF ULTRI\. HIGII 

F'RZQUENCY :F TuLD AvTIOW. 

RBZULTATY D Il-Il:.MICHES~oao UA:LIUD~NIIA ZA. LICA.MI RA.3JTAil;SHCHiliI V ZQNE. 

DEISTVIL~ SVCH POLIA. . ·\ ..... 

Voenno-medicL"l. zh. ,. 6, 1970, 39 

The. study was conducted. in over .,WO persons aged 19 - 22 years who were 

working in a zone ,1.ff!]' field action. The authors studied tho latency period 

of locomotor reactions, mental concentration, content -of i., Na, Ce., total 

protein and cholinesterase in the blood, performed a co!!iplete blood anc1:ly ..:. · · 

sis and complex clinical exarrrlna tion. Netubolic changes were. non-specific 

2.nd could have been due to oth0r unfavourable factors. A shortening of\the 

",>~ 
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latenty period .of locomotor reaction was observed, some changes of the suo­
jectivc general condition and au.tonornic n0rvous system disturbances. Labili ty 
of the pulse rate with a tendency to bradycardia was described, frequent com­
plaints of pains in the heart region and cephal gia. Sinus bradycardia with 
arythmia was found in one third of the series. No other electrocardiographic 

lesions were observed. 

14 3 S c h m i d t, P • 

THE EFFECTS OJ,' RAD 10-FRBQUiNCY .c;ITBRGY ON CORYilli2ACT1RIUM D IPTIIBRI/ AND . 

CLOS'IlUD IU.M ~.£1.,CHII TO.XWS. 

Arrrrf Medical Research Lab., Fort i(nox, t\.y. cit •. : U .S .Gov.Ros. 
Dev. Rep., 70, 22, 1970, 50, AD-443 816 

Cl. Vielchii and c •. Diptheriae toxin~ were exposed to contin~ous microwave 
irradiation at 158 megacycles per second. No effect was noted on clostrid"i­
um toxin. The toxicity of C. diptheriae toxin wes slightly reduced while 

·antigenicity was not affected~ The assay procedures a.re discused and thair 

efficacy questioned. 

144 S k a r i k h i n a, L.P .• • 

ULTPAHICT.d lhLQUbNCY PUL8.L TibEAPY MID NEW bli':FbCTIVB fil!!;THOD OJi TTu.4.TiVL:.JTT·. 

3iomed. Bng., 4, 1970, 212 

14 5 v; e n n e r ·. s t r a. n d, J. , S a r b y ,- B. 

HIS'IvLOGIC AND VOLUr!ibTRIC, DW.1:SSTIGP:TION OF BIPOLAR STi,RiOTAXIC RAD IOFHBQ.Ul:,NCY 

lli::AT Ll;SIONS. 

Acta. ChirZ:Sce.nd., 136, 6, 1970, 453 -460 
I 

A volumetric and hietological exo.ro:ination is carried out on temperature con­
trolled bipolar heat le_sions in the brains of cats. The investigation shows 
correlation between tha temperature and the size of lesion. A temperature 
of 60°C was the most suitable ele,ctrode temperature for producing a predi -
ctable confluent n.nd b.loodless le'sion. 

-::<;:· 
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146 Z u f a r o v, r~.A., S h n e i '\"' a. i s, V .B. 

THE EFFECT OF' Ji.LECTROMAGN:.::TIC ,FfilD ON MITOCHONDRIAS OF 'IT-Ii: ~'IHITE BATS LIVBR. 

RI::kt~CIIA MI'ICKEO!IDRII PECIIENI BELYh.H 1.RYS NA VLIIAHIE ELhlCTROHAGNITNOGO POLIIA. 

Citologiia, 12, 2, 1970, 146 

The ultrastructure of mitochondria was studied following the influen;e of . 

electrorrag. field of· 1625 1Jiz frequency. Tho initial chl.".nges on mi to~ho_ndria 

involving their swelling could be traced during the treatment. Later part o;f 

the mitochondria underwent a lysis. In ~ddition, some gig2nt rrator.hondria ap­

peared. Three days after treatment, mitochondria appeared ha vi..'lg mye'lin-like 

cristae as well e.s those transformed into wJelin figures. · 

147 ... 
T:Ll. E.r1':t:CT Of UHF RADIATION ON THl!: OHGAi1ISM OF HUMAN !u"ID ANIMALS. 

VLIIANlli SVC-IZLUCBJII NA ORGANIZM Cci.,OV'.ii,;iQ... I ZIV0T1'YiJI. 

Leningrad.: Izd. liiod:,i.cina, 1970, 229 

148 ... 
INSTRUCTIONS :FOR TI-6 APPLICllTION OF HIGH-Ji'R8QUEHCY ELBCTRICAL HEATTIW 

:SQU IP.M.b'iJ'T. 

PREDPISY PHO PRUMYSLOVA VYSO;<.OF'RD.V-.t:NCNf ELEKTROTEP.tLNA ZAAfzsnf. 

Statni urad pro· normslisaci, Pre.the., CSU 34 1685, 17 .4. 1970 

'I 
\' 
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AGNETIC LD 

149 

THE 

A c -b k a s o v a: Y eN • 7 V l a d i m i r s k i i , B J,1 • 

iFF1CT OF LOii ]'REQUENCY E!1.GN.G'J'!C :F J.lLl/3 OJ ;,IICROBIOLOGICAL OJJBG':'S ~ 

Ref. zh. Biol., 2 1 J.970 1 250 - 25? 

:fonherita ble :-'.Janges of r:-d.:::1~:;bi0log:i.r::2..:'... 

low frequency magnetic field. ·i:::;:-22,t;:;.8),-~. 

8bjects efe described as rern~lt of 

150 Barno th y 1 M.F.~ TI a r not h y, J.hl. 

W~GN1TIC 1' Il'LDS JJID Tflli NUM'3J'.Jl O:F' BLOOD PUTEL.8TS. 

Nab.:re (Bngl.), No, 5238: 1970 1 1146 - 1147 

L~vestig~tions of mice, exposed to strong homogenous rragnetic fields have 

:evealed t~at !he number of meg2,,r;,?.ryo?yt:3f! decreases in the ?Cr..? m,.-r~,,: ~,r:1d _ 

increases 1:1. tne ~pl9en of expC'::;od 2r,.1r:r-:us. T.t.e p'.1rpose 0f th8 ::.".\.v8st~g,1·:_:J_~:1 

reported here was to find. C'.l°t ,_;;he•;,h,_,;: rrag.·:Jst:i. '.~ fielcL3 o.f -che sane s~;::·eng·J1 

would also alter the numbe: of plate lets in +ho circ,.1la t:5.n.g bJ.ooJ. J·e:rinJ.e . 

virgin D3A/J2 st.rain mice J.00 - 120 d-ctys old were used. Ti:..e mice were plac6d 

for ?O days in a 9000 oersted hnmogenous vertical IT'.agnetic field, v,hile £':-n 

eq'J.fll numba:-:- of mice were h.ept in ider.tical "dnrrmy rragnets''. The mice Kept 

in the rrf' gnetic field showed, as ea:rly as ths -'-:hir::l day of tl.1.eir ex_;:,osure to 

the field Cc 25 :. 3~; :Lncn=:ase :. . .n the m.:nber of pls. te.lets over the va\t~e 0f 

their controls. }rom -~he -i_-.. ,mth to l::1_s-s day of their ref-idcnce. in tho :field. 1 

the differe::i.cc between the re.gnat nr..d control group vanished. The obser'red. 

variation in the nnmber of.platelets could be interprct8d as a reaction of 

the organi ,'11 to the stress of the rrngnetic field.. 

\.\' 

151· 
"' 

3 e is ch et; L.i. 1 Cow a r t 1 G.~. 

GROvJTH OF STAPHYLOCOCCUS AURiJJS IN j·~ I-JTJLL Mli.Cn.LTIC F'L,;ID LHVIP.O:'.'.JJLttNT • 

.;."'·. 

NaVB-1 Aorospr,ce Medico.l L1st.P8nsa.cola Fla Apr 70, 12p Rep-t:no. 

NAMI-1105 NA VMill-tiR-005 .08. Ql-:()031B-l! Contract NASA O:rder--:-BR-19841 

i;'"-
• 

No significnnt differences were observodi between the growth of S .aurenus in 

the geo1mgnotic field and in a mg. fiqld with a field strength redu.ood by a 

fo:,-',;or of 1000. Pigmena tion, nn,:,.nito~·- .fe:-ment-a tion, gela tincse acti v~:!::y 1 coa 

gulase produ~tion, and ce.talase r.ct:l.vity ·:,ere als'.) not ir~flne.cc0d by the J.cw 

rragnotic field. Thf r02ults e_r9 disct:Ged fa their :tela~:ion to p:roYi''US fill 

dings of R.0. 8ocl~wr, who observ0d a reductio_n of growth n.~ t'3 in fioJ.ds 0f 

lo0uer field strength than the georragnot;.c field. 
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152 B 0. bro v, A.J., Is quit h, I.R. 

I1ffLU.i:.,i:IC1D Oli HIGH IaTi:J-JSITY iV::AGN.GTIC FTuLD OH CONTrtACTIL.8 VACUOLB 
;.C':f'IVI'IY IH PARA.MJCilJI!i C11.TJI'AT'1.frr.. 

J. Protozool., 17; 1970 1 l3 

;. ~erios ~f experiments we .. s conducted to observe the e.ff ect of a high. interi­
si t_v :ragnetic fie1d (1750 causs) on -:_}1.8 rate o:t· penet:::-anc8 of naJc.e.r into Pa-· 
r2.iic_cium cai1ia,".;~tr:1. Tl:e presence of ~ ~osi ~i ve effect ~sced:2,ine~ -~:.- rr:~asu:r~.ng 
tc.e r::i. te 01 con·cractJ.le vacuole actJ.'.'J.-:::y in t.he orgnm sm. Immc-biJy;;ation of 
i:,2.r2rnecias was aCCOIDi,>lished a one-hour pre-treatmel'lt of the org;:n:-: sm. :~c:, 

2,5 x 10-J~~ NiS04 solution. The experimen:~s were then ec~rrled out :i.11 th:~s same 
solution. In •::rde:- -:;o be able to nic1.el ~rea:tvd organism, it was necessary to 
sh Ni that nickel would not eon found t!:-J.e data relevant to the entn>.,l"'Je of v12.,·::er. 
It ,vas show!l that nickel enters the cell at an eq11al rate in 3nd out of a high· 
in-':ensi-ty field; also nickels possible metabolic activity is not al-cef.-Gd 'oy 
the TI1.9.gnetic field. Statistical analysis of the d8 ta indice. tes th'.:.:c organj_sm 

· subjected to the high intensity field have a lower rate of con:rac-i:He vacu. -
ole pulsr1.tion e.ftsr removal froD the field than t0 tb0 controls, S!JJ::;e ofoe:r:· 
possible vn.riables h'.l.ve besn shown to be cons·c1-rnt, e.g.~ contrae-t.:(:.:a vt1cuole 
·:clu:ne: to·~2.J. body 7dh~me and metabolic rn te ., it my therefore be assumod that 
the chc.nge ::.n contractile vacuole rn-1-;e is proportione,l to the change ia :rate 
of ;vat8r entrance into the,cell cs caused by t:1.e nagnetic field. 

153 B o g i n i c h, ·1 aF'., V a s i l i e v, tJ o V., D a· r c h ~ k; V .:J~ I!, 
M e l _,_ k, E. V. 

CO!.:Pi,EX RBi,CTimJ 01<' LYLPIIOID TISSUE TO TH~ ACTION m· AN A.LT.SRNATTIW 
l.t~.GlbTIC Ji IT.LD •. 

!\.O:iiPLEr.~NAIA RBA.-~CIIA LDt}'OIDNOI T.JlNI :NA VOZDEISTVIE PbilliMENNOCO 
l.u\ G~HfiJO Gi POL IA • 

Patol. :Fiziol. Er.sp. Ter.·, 14 1 1970, 73 ·_ 74 
~ i'! 

In experiments on rats placed into conditforls of alternating magnetic field 
for a long ti!rn it was snown tha. t there dev,eloped in the · 2yrnphoid tissue a· 
complex of changes rese::1bLL'1g th.,se taking place during the inductive p::1ase 
of antibody fo:-rrn tion. 

154 
1 

Ct h a .1 a z o n i t i s, 'U. 1 ?,,l a g. n · e u x, R., A .r v a n :i. 
a li.. i] Ji• 

ROTATIOI'J or, .i::ZTl..rtlTt:.L SEGI;tE;:JTs QI: PHO·ro h,..,CEPTOR3 IN T}L:.; con::.TAF'T I/Li,GITLTIC 
I<I~. 

C,R.Ee')d.0eances.Acad.Sci.Scr.D .3cL1fat. (Paris), 271, .1, 1970, 130 
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Isolnt(;(i oxt,ffru:tl segm,:mts of frog retina photo receptors were susp0nded 

in physiologic s2.lino solution a,nd placed in a 9onstant homogenous nugnetic 

field. The sogr.2(.mts orientated themselves to lie with their longitudinal 

ax:is paraJel to th0 rr:;.gneti.c field forces. 

A R.t;VIl}ii m· TH~: 3IOLOGIQ:.J_, .i+if!"'li':GCTS Ol V:i,RY LOd }1iAGN.8TIC rILLDS. 
-~ 

NASA Tech. Note. , 5902, 1970: J. -· 25 

156 C o o 1 ... , A • M • , L o r. g 1 F' • M • 

MAG18TIC lTELDS ASSOCIATLD ;;1IT:I N,t;RVOPS CONLUCTIOtJ. 

New Yox:h/Londoni Pergamon Press, 1970 1 9 - 13 

157 Degen, I.L., Pot a~ h n i k, V.Ya. 

CH.A.NG.c::S OF 'BLOOD COAGULATION IN .A COI'-70Ti~HT MAG;,Ic;TJC F'IBLD. 

Vrach. Delo, 7, 1970, 45 - 46 · 

Enhancement of human blood coagu;t.ation was obs0rved 3, 3 times more frequently 

than red,;.ction witll mgnetic field tension of 1500 oersted. Ho correlation 

was found be.tween this phenomeno!! and other fnctors. l!;xperiments were conti -

nued to detect minimum magnitude field tension still able to influence blood 

coagulationo 

158 D e r e v e n k c; 1 A. S. ; iil o 1 o t k 6 v s k i 1 G. h .• 

\.\, 

TP...t; POSSIJL.B: E'B]l!;CT OF TIS EARTH 1 S MAGff.BTIC F':IBLD ON SEXUALIZATION 

Qli·· ENANTIOi,DRPH.OUS !lriAl:Zi!; PLJ;.N'i'S ~ 

0 VOZWZHNOM VLIIi,NII MAGNITNOGO POLIA ZJiiHLI NA 8El...SUALIZA.CIIU 

BNANTIOl,.DRHJYCH li'Ollivl RAST&\fII !.\.UhURUZ'f'~ 

:Fiziol. Rast., 17 1 6,, 1970, 1217 - 1222 

'The experiments were carried out with hybrids 2,.nd varieties of nn.ize and . 

eu:cumber. During so'JJ:.ng the root p1::.rt ©f the seeds was oriented towards the 

south north~ east or west; nonoriented sowing was used as a control. Such cnr­

din?.l orion-t:B-tion of the seeds, and later of the plants, had a uonsiderablo 

··-...:·-...· 
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effect on 0nantiomorphous modifications of double-cross interline maize hy­
brids, influencing the growth of root system, cropping capacity and air-dry 
plant mass weight. Orientaticn of gerrr,mat:'...;g seeds northward and westward 
causod a shift to the fenale, and southward and eastward to .the male form in 
maize. The' degree of sexualiza tion in the naize plants was determined by a 
ratio between leaf-stem and root formation capacity, the rranifesta tion r.f 
which was connected with the enantiomorph~us modifi,ca tion ~f the caryopsis 
and its orion ta tion du.:ing sowing. The changes in sexualiza tion of the enan""'." 
tiomorphous ira.ize plants are explained by the effect of thra earth 7 s magne 
tic field. 

159 Doro z h kin a, L.I. 
"\ 

ACTION OF· MAGU.i.:.TIC l''IELD ON Tilli ENERGY METAB'.)LIS:M OF CILIATES. 

Cytologia, 12, 6 7 1970 1 783 - 786 

Effect of a static rre.gnetic field {intensity of 1000 oersted) was studied 
on the rrass culture of Paramecium cauda tum. The. ste. tic iregnetic fields is 
shown. to decrease the glycr,gen content, and 'to increase the sensitivity to 
2 ,4.:.clini trophenol and the amount r,f lactic acid of the infusr-ria. 

t9 . 

160 Dub r o v, A.P. 

EFFECT OJ< MAGN~TIC llliLD ON PHYSIOLOGICAL PROCBSS.G:.:i IlJ PLANTS. 

VLIIANIE GEOM.AGNITNOGO POLIA NA F'IZIOLOGICHESKI.8 PROTS:&:>SY U RAT0E.NII. 

:E'iziol. rast., 17 7 4, 1970, 836 - 842 

Bx:perimental data provideevidence that geomagnetic fields arc of great.si~ 
gnificance frr the functiening of plants. A hypothesis is presented that per­
meability of biological membranes is controlled by natural magnetic and ele­
ctrical fields. A comparative analysis of the changes in the diurnal plant 
rhythm and. single elements of the georriagn~t,_ic field·, rrade on concrete dates 
revealed a complete synchronism between them. Seasonal variati~ns cf proces­
ses ~ the plant also are shmm to be connected with variations of the ele -
ments of geomagnetic fields. Direct test should be carried out to necessary 
ei('idence. . . 

.. 
161 Ev tu ;hen k o 7 G.I., Kolo dub, F.A., Fr en k_e 1 7 S.R. 

y;,_!' 

MBTAroLIC DISTl!'RlBl.NCES ACCOYPANYING THE EFFECT OF AN IMPULSION MAGNBTIC 
FIELD 01'' LO.V Ji'REQUENCY ON TH.i:; ORGANISM. 

NAF!JSHENlli OalENA VBSHCHESTV PRI VOZDEISTVII IMPULSNOGO MAGNITNOGO FOLIA. 
NIZKOI CHASTOTY NA ORGANIZM. 
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' ' Gigiel'.'.a trud.a Resp. mezhved. ab., 6; 1970, 70 - 76 

Ra.ts were exp~sed daily for one and a half hours for a period of three month2 to the effects cf an impulsi~n ma.gnetic field (intensity JOO oersted, dura ti­on of impulse 130 ;usec, interval between impulses 10 secs.). ~e fcllcwing blood assays were ma.de: lactic acid contents, urea, performed NH3, glucose and "pseudccholinesterase" activity. In brain, Jiver, heart and I!1nscle tissue assays were done of glycr,gen, lactic and pyruvic acid, creatinin.ephosphate, 
performed NH3, glutanun, DNJ~ and F.NA. Marked cha..'1ges were found in the meta­bolism c:,f carbohydrates and nitrogen metab"'.llism, as well as in nucleic acids metabolism, _increasing in scale with the prolongation of w.agnetic field ex -posure periods. • 

162 F a r k a s , ]'. , R a c o v e a n u, N • , G e o r g e s c u, · G,. 

MORPHOLOGIC ALTbRATIONS IN TH8 LYMPHOCYTE NUCL.WS OF PE...'1S0NS :t:XP00&) TO 
Till: ACTION OF BLECTR0!1IAGlrtTIC Flli'LDS. 

Igiena., 19_, 5, 1970, 305 - 310 

Two groups of persons exposed to magnetic fields were studied: the 1st· group (4subjects) received a treatment with mgnetodiaflux (pulsating nngn&tic field) and the 2nd (10 1ubject3) was exposed, to a more powerful continuous rragnetic · field (6-10 x 10 Oe). The incidence of binucleat0,bilobate and lobate lyrnpho­cytos was slightly higher in the 2nd group,. rr.'he subject exp~sed to wagneto­diaflux exhibited a. significant increase in lymphocytes with nucl·ear al tera,.,. tions, al though the exposure to ionizing radiations was very low. Tl1e role of the rr.agnetic field in the appearance of lymphocytes with nuclear altera-tions is not clear. · 

163 1} i b s o n,_ R.J. 

A MONOGRAPH ON NJi.GlfoTIC FI.t:.LDS :FOR Lil'b SCILNTISTS, VOLUM1 2. 

Scientific and Techn.Aarosp., 1!,ep., 8,4, 1970, 731, N70-:)..496.3 
. ·•' -~ 

This report is a general copipila tion of rro. terials related to rragnotobirlogy'. Topics discussed. include the dimensicns and unit systems of the 1mgnetic . · quantities, fundamentals of :g:agnetic. fields and the design of air core coils 1 

for producing rragnetic fields, pernaneilt magnet asserrhlies for producin'g rragnetic fields the earth as a permanent rragnet the design of shields to - reduce magnetic fields and the mea.s~rement of n:egnetic fields and instru men ta tion required. · 
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G o·l e v, V.P., Che p e 1 en k o, G.V. 
# 
; 

THE cmlD ITim; OF' T;-r;.;; NBRVOUS SYSTbl11 A1TJ) C.iIANGES OF' NEUROGLIAL ASSOCIJ.TIONJ OF' TIIB RAT PJJJflNX DUIUNG APPLICATION Oli' A CONSTANT Wl.h.GNETIC l'I.Ef.1) · JJID C.EJJThllUGAL ACCLLZHATION. 

SOSTOWHE INN,r;RVACIONHOOO APPARATA I Wibi'-TEJ.UB NEIROGLIALNYh.H OTNOSHCr:l:LlHI PISHCHEVODA ._.RYS V USLOVIIACH VOZDl!;ISTVIIA POS'IOIANNOGO MAGNITNOGO POLIA I RAD IPLNOC-0 USt.Of®HIA. 

Morfol. i fiziol. nervn. sistemy., Izhevsk, 1970, 91 ~ 94 
By using various doses of a constant magnetic field in combinations of this field with centrifugal acceleration, the nu tb::irs · produced - in the intran-:ural pharyngeal nervous system-changes ranging from minor neuron involvement to severe dan:age nf the same. 

165 - G o 1 c o v a, I.N, , D 6 r z h k i n a, L. I. , S a c h e v a, T. S. 
TID; BIOLOGIC B:fJTiCT OF A COITSTANT MAGNETIC FThUJ • 

0 BIOLOGICliLSi,Ot: VLIIANII POSTOI1u'1NOGO MAGNITNOGO POLI.A. 

XI.Sezd Vses.fiziol. o-va im. I.P. Pavlova, 1970, T. 2., L. Nn.uka., 191:lO, 4 - 5 

Tne application of a constant rre.gnetic field reduced resting potential and· 111 tered values of action potential in Ni tella flexilis cells. Due to field effect impulse activity rd receptor neurons of crayfish was depressed. The protoplasrratic RN!\ contents in para.mecia was altered, aerobic glycclysis in infusoria was enhanced, the reaction of the isolated frcg heart tc adrenaline and noradrenaline was altered. 

166 H. e f c 6, V., Constant a, B., Ha b a,:M. 
U.h,TA3)LIC MODTI'ICATIONS, L.~ RAT0 UNDIB T'.d~ INF1,Ut!JWE OF' MAGNBTIC FIELDS. . . \ , .. 

:.:· ~ . . . ·• = - • .. · Rev.Ro~m.Biol.Ser.Zo~l., 14, 3, 1970,,·227 - 236 
The modifications of lactic acid, pYruv;_:ic acid and glycemia are ;:resented under the influence of tl!le ,;.,agnetic field of different intensity, "f diffe.:.. rent llf'gnetic doses, of the differe~t-m~de of orientation of animals in re-h. tion to the mf lines of, force and·': various intervals from the interruption of the treatment. The conclusion is reached that non-uniform rnf produce grea~ ter bit_logie:1.l effects than the uniform ones. Magnetic fields generated bj an alternating and pulsatory current produce greater biological effects than the continuous ones. Within certain mf intensity limits, the organism respond's in n constant manner. In the p_roducticn, of bicms,gnetic effocts, besides the -physical factor, the biological factor likewise intervenes. 
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167 Ir i a n-o v, Iu.M~ 

TH1 £VOLUTION OF ULTRA.STRUCTURAL NERVOUS TISSUE CH.Ju'JG::;S FOLLOi~ IlIG 
APPLICATION OF A CONSTANT MAmmTIC FIELD. PTIOEL6:M3 CONNiCTtll 111TH 
THE BIOLOGIC E.F]'ECT M1CHJJHS~ OJ!' A CONf:,TANT hiAGtlt:.TIC F'IELD. 
D ll'J.AJ,iLVo. ULTRASTRU1,TURNY,JI IZMEN.11111 NERVUOI T.i:J-Jf:!: POSLE DEISTVIIA 
POSTOIANNOGO MAGNITNOGO POLIA. h. VOP.nOBU O M.ECHANIZME BIOLOGICHESi(O.rJ-IO 
D1ISTVIIA POSTOIANWOGO J.AGNITNOdlO POLIA. 

M~rfol. i fiziol. nervn. sistenzy-. Izhevsk, 1970, 87 - 90 Eased oo. experiment, the hypothesis is expressed_ that the mechanis;J.iof the 
biologic effect of.a constant magnetic field consists in changes of physical 
properties in the lipoprotein membrane structures, inducing impairment of 
cell vitality. The amount- of -ribosome is reduced, these get separated from 
the ·membranes. This results in a reduced level of pretein synthesis. Nucleo­
lar lesions are also induced. Impairment of mitochondrial structures decrea­
ses oxidation reactio~s thus the energetic balance of cells is altered. All 
the changes listed were, under the experimental set-up used, reversible. 

168 · K a s p a r e i\., C ,F • , T u r n e r, Ch. E. 
AN'NOTA'W BI3:.,IOGRAPHY OF' Rl!J'ORTS ISSUEIDJ BY T'.tIE NAVAL At:ROSPACE; MB) ICAL 
UJSTITUTE, 1 JULY 1969 -· 30 JUNS 1970, SUPPLiMENT No. 2. 

Naval Aerospe.ce Medical Inst. Pensacola. li'la.; (see.: U.S.Gov. 
Res.Dev. Rep., 70 7 20, 1970, 52, AD-710 837) 

Contents include: Mechanizm underlying disorientation and other vestibular 
disturbances in flight; Physi1tlogical effects &f null rra.gnetic fields; Influ­
ence of vibrations of flight vehicles on chromosomes; Physiological effects 
of high imgnetic fields; Individual differences with selected sensory stimully 
related to orientation and ·perforrrence in flight; Identification of causes of 
pilot/vertigo disorientation accidents; Development and improvement in auditory -
testing methods; Hurran vestibular function: Motion sicJ:.ness and other vestibu- -
lar disturba.nc$s in unusual gra vi toinertial, force environments; Experimen,tal 
end theoretical studies in radiation hazards 'on Apollo missions and in super­
sonic aircraft. 

169 Ka { e 1 a, V.M. 
TUE EFFECT OF A PERM.ANENT MAGNETIC }'I.ELD 'ON THB SENSITIVITY OF B.llCTERlli, 
PO?lJLP._TIONS TO ANTIBIOTICS. '"' 

- Antibiotiki, 15, 5, 1970, 421 - 422 
Bouillon cultures of strains of white nonpath•genic .Staphylococcus, yeU.ow 
Sarcina, Staphylococcus aureus 209P, Bscherichia. coli AB 247 and P678 and 
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Salmonella Breslau strain L½ were put in a constant oognetic field at a.m intensity of 2500 oersted for up to JO days. In addition the sensitivity for penicillin, stroptoeycin, levorcycetin ( chloramphenicol), tetracycline, ery -throlliYcin and neomycin of E. coli· taken from white mice and rats a~d S .Bres­lau and golden Staphylococcus ta.ken from the'brgans of dead mice was studied after the anirrals ware put in a mgnetic field of 14004 2500 oersteds. 'Ibe sen­sitivity of white Staphylococcus to antibiotics did not change with uninter~ rupted cul tiV!i tion for JO dayc. With 12 passages in .the rm.gnetic field there was a significant increase in sensitivity to erythroreycin. A correlation bet­ween the presence of ''warty" growth and sensitivity to antibiotics was found in 246 substrains of yellow Sarcin~. In the imgnetic field Sarcina had heigh~ tened sensitivity in the summar, but in winter its resistance compared to the control, '..Jlcreased. Resistance to. stroptonvcin ~nd levoreycin appeared in E.coli ta.ken from "rragnetized" anim=i ls starting on the 15-16 day in the ms-.gnetic field. A greater length of time did not increase resistance. B.coli bouillon culture in the rr.agnotic field did not differ the control in sensitivity. Analogous re­sults were observed with S.Breslau and golden Staphylococcus. 

170 Miro, L. 

BIOLOGICAL EFFECT OF LOW MAGNETIC F'Iill.,D .8NVIR01ii.fif,;i"'{TS. 

ACTION BIOLOGIQUE DES AM3IANCt.S A FAI?LE CHA1i.P MAGN1'TIC. 

· Presse therm. et. clim., 107, 1. 1970, 32 -· 34 

Irradiation by Cosmic rays in the absence ef the protective geomagnetic field, and the direct action of the low~magnetic field ceuld cause adverse effects. Tests are· cited/physiological, visual and psycho:rogical/whioh indicated no difforencies between experimental and controle subjects, whether an~ml, plant or hurre.n~ Only the critical threshold of fusion was significantly disturbed. In prolonged experiments on !l".ices however, after four months allopecia due to ge­neralised hyperplasia was cbsarved, with prerra.ture death of the anirr.als in four month to one year. Ccnsiderat,ion of those results leads to the conclusion that additional long term Bxperiment:;i.\?,re needed. 
\ 

171 Nau men l<.. oJ I.M., S t,e pan o.v, A,G., Saba r no, R.V. 

MAGNBTIC FIELDS ULTRAVIOLt.'T RliD IATION AND IONISATION OF AIR AS UN]aVOURi\.B:,E; FACTORS AT SOME AINDS OF' .ti.,,E;CTRIC WELD ING •. 

MAGNITl'lY~ POLIA ULTRAFIOLETOVOE IZLUCHEJ'fTh I IONIZACIIA VOZDUh.HA KAK NBBUGOPRllJIATNY.C: l'A~TORY, PRI NLi..O'I'ORYKH VIDAtJi ll,EKTROSVAR...I • 

Gigiena truda Resp. mezhved. s·b., 6, 1970, 66 - 69 
: ",""·-.. The magnetic fields of low frequency (50 cps), ultraviolet radiation and ionise. tion of air was found to arise at p;.~ocess of electric welding. Those 
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factors could ba va a.n unfavourable effect on welding opera. tors. 

172 N e a g a, N., V i o r i c a, A r a. b i i 

EFFECT 01" THB MAGNETIC :FIELD ON SERUM TRANSMTI'JAS.i.::S IN 3.JRSBCTOMIZ.ill AND NON-aJR:JBC'IOl'.iIZt!.JJ CHICh.Ei'IS. 

RFF1C'IUAL CIMPULU_I M.AJ.iNETIC ASPU.RA TR4N3AMilfAZELOR. SERICE LA PUII DE · (Yi.INA EUR:3ECTOMIZATI SI NEB.Jfu,l!.C'IOMIZATI. 

Inst. Argon .. Ion. Ionescu. Brad. Iasi. Luer. Stiin II Z0oteh. Med. Yet., 1970, 221- 226 

Serum trRnsminases were deterimned in bursectornized and non bursectomized chickens treated with a imgnetic field in the 1st 10 days after hatching. The decrease in glutamic oxaloacetic trn.nsaminase (GOT) activity after treat­ment with a pulsati ng rragnetic field of JOO Oe is significant up to 45 days,. After this a.go differences from controls were not significant. In bursec.tomi- _ zed chickens, as well as in bursectornized chickens treated rli th a rragnetic field, GOT activity was lower than in controls. Glutam:ic pyruvic-transRminase (GPT) vrcts not obviously influenced by rmgnetic fleld treatment; differences recorded in treated chickens were ins:i,gnificant. BursectOrr(Y carried out 1 day after hatching as well as bursectorrrr combined with rragnetic field treatment produced a non-significant decrease of GPT activity between 15 and 45 days. 

173 Persing e rF M.A. 

OPEN-FIELD J3liliAVIOR IlJ HATS .6XPO0fD PR8NATALLY TO_ A LOW IlIT11!SITY~Lm1 E~UENCY, ROTATinG' MAGNETIC FIELD. 

Dev. Psycho biol., ~, 3., 1970, 168 - 171 

Two experiments were conducted to study tpe. beha.vioral effect of prenatal exposure to a low intensity, ul tra-low-freq4ency magnetic f'ield_. In experi -ment albino rats had _bef.)h exp6sed continuously during the~r prenatal develop­ment to a 3 - JO gauss, 0,5 Hz rota.ting rragnetic field (RI,~), and controls rats bad been exposed prenatally to control conditions. Rats vrnre tested in an field at 21 - 25 days of µ.ge. RME' · exposed anirrols traversecl: significantly fewer squers than their controles in the open field (p below O ,001), but de­fecated significantly more in that sitµation (p below O,OO1). WJ.F exposed males also traversed significantly "fewer .square that the RMF-axposed femals (p belOll 0,5). Three RMF _expcised litters'''that were nurse by cont:c-c,led mothers did not differ sigi;iificantly in open field as.ctivi ty from the peps in: the- 4 F..t.::.1.•\ . --exposed litters from which they were taken at birth. In experiment 2, in which the experimenters did not .know v,hether tho subject was a RII..F-exposed rat or con­trol rat, 19 Rilfr'.-exposed rats again traverse~ significantly fewer squars than the 20 control rats (p below 0,1). · ·<, · 
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174 Persing; er, M.A., J!' o st er, Vi.S. 

ELF' hOTi.TING 11A.Gt-f.STIC FD-:J:S: Pffi:;NATAL :GXPOSURE AND ADULT BEHAVIOR. 

Arch.Mot.Geoph.3ic.U. Ser. 318, 3-4,_1970, 363 - 369 

In three sepe.rate axpari~nts, adult rmle rats that had been exposed conti -nuously during thair prenetal development to a 0,5 Hz, 3 to 30 gauss rotating rragnetic field (RMF), emitted significantly (p below 0,01) fewer lever presses in a free operant avoid.9-.nce situatien than rats thah had been prenatally expo­sed to control· conditions. This difference was apparently due, in large part, · to the RMF'-exposed rats relatively low response rate within respot:se bursts following a shocK. However; RME-exposed rats did not differ significantly from control rats in the nuILber of shocB:s received. 
'\ 

17 5 P i r u z i a n, L .A~ , G 1 e z e r, V .M. , D e m e n t' e v, V .A,~ , L 0 monos o v, V.A., Chi b r i ~in, V.M. 

MECHANISM m· Tifu 3IOLOGICJ;L J.CTIOH OF CONSTJ,NT MAGNLTIC :F'TuLDS. 

O 1IBLJIA1HS1).1t.; :JIOLOGICHT:;0AOOO Dl!:ISTVIIA POSTOIANNYtJI MLGUITNY~H POLEI. 

Akad. Hauk, SSSR, Izvest., Ser.Biol., 1970, 535 - 539 

Survey of recent research concerning possible mechanisms of biological action by a consta.nt rre.gnetic field. Magnetic field effects en the electrical pro -pertios of axons are analyzed, together with effects involving disturbance of the spatial orientation of biomlillecules. Attention is given h mechanisms ,playing a role in the action of constant magnetic fields on electrolytes and liq•.;.ids included in the coruposi tion of organisms. It is shown that the identi­fication of the primary influence of constant zregnetic fields in nnny observed biological effects requires further experimental and theoretical research. 

176 R e n o, V ~R_. 

CONDUCTION V't.,1,CCITY m ~NbRVB EXPOSh'D 'TO A HIGH MAmTtTIC FIEU). 

Nt..3A C_rdor .t!.iR-19841, Ref •. : Scientific and Technical Aerospace Reports, 8, 5, 1970, 794 \ .. 

Action potentials were recorded at. fpur positions from frog sciatic ·nerves · exposed to a constant magnetic field of 11,6 ulo-oersted. External electro­des arranged in pairs on segments of ri-~rve oriented bo_th parallel and per ~ pendicular to the field permitted conduction velocity measurements to be expressed as·a_function of field orientation. An increase in conductii:>n. velo­city was observed to be orientation dependent as was a latent periad in its P.ppearance. Possible mechanisms of action of the field are discussed in terms ·. of current theories of impulse propagation·~:'> 
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177 Rob or ts, A.M. 

MOTION O.F P li.Rl\.MBCIUM IN 0TATIC ELBCTHIC AND r!L4. G?TETIC FTuLD S. 

J,Theo:r.Biol., 27, 1 7 1970 7 97 ~· 106 

An element9.ry qt1,c,.µtitative model, based ')n Jahn's ''volume conductor" theory, is described i:) exple.5~ the motion of P:J.ramecium in static fields. (galva110-ta.xis). h::i exp:.'ession for -~ie ::-rient;:~ tion sensi ti vi ty to electric fields is derived. Th-3 contraction and event!..tal bursting observed at high field stren­gths is c:,, ttributed t,) the heating effect of the current flov,ing through the organism. 

178 Sacha v a, T.~~, Samo K h val ova, L.I. 

C'dJ..HG:t; IN THi:.. r,iELJHJJJE POT.t;iJTDi.L OF T}ili CELLS OF 'Ylili ALGli. NIT1LLA FLEXIl,IS ON BXPOSUfu TO A Pii;HLJ:.rT;c;NT IvlfGJi.:;TIC I hill. 

0 3 IZM.SNENII i,ii:;tJFANNOGO POT.1..BCIALA l\l.,LTOi<. VODORO::iLI NIT.ti;LLA. FLEXILIS PRI DBISTVII P08TOIANNOGO 1.i.l\.mHTNOC-0 POLIA. 

3iophy sics, 15, 1, 1970, 89 - 92 . 

The influence of direct rragnetic field on the merr~rane potential of single cells of s.q_1-1.atic alga }Ji''.:e~Ja flex:ilis \,as investigated. It was stated that the decre2.si of the valu'e of membrane potential tai;.es place in the magnetic field. The d.8p•::mdence of the membrane potencial first 7 on the intensity of the fieli 8:'.l.d second~ on the period of the influence, was noticed. 

179 · S c h e 1 k u n o v a, S .A., D e n c h e v, D .D., B a d e. n k o, L.A., Semen o v 1 R.Ia~ 

EF'FECT 01'' MA GU.LT IC :F Tull) ON ESCHLRICIUA COLI h.-12. 

VLIIAVIE M2.GNlTiff,JI P0LEI. NA .i.GSHECHNUIU PADOCffi.U .ESCHERICHIA COLI K-12 .• 

Sioph~-· ,:1ics, 15, 4 1 1970, 665 :_ 669 

The exposition of E.coli culture .in a constant rra.gnatic field (H = 500 Oe} and in an impulse .rragnetic · field (H of the impulse = 500 Oe) .. does· not effect the repr.od.uction of E~ coli ~(-12. ~fomogenous: constant field of 3200 Oe after two-hour expcsition induces a temporarj decrease of cell number in culture. capable r,f L1:i}rr,ing colonies on a dense nufri tion medium. The decrease of oxygen up·'.;r-i,; .. a in the presence of glucose is observed. in bacteria repi::oducing. in an impulse nagnetic field. 
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· 180 Southern, V.E. 

INFLlJEHCi OF' DIS'IURBA.NCES IN THB EARTHS MAGNETIC F'Th'.LD ON RrnG-Bll.,LED 
GtfLL OhIENTA.TION. 

Amer. Zool., 10, J, 197_0, 292 - 293 

Ring-billed Gull (Larcus delawarensis) chicks between the ages of 2 and 
20 days were used in 680 orientation-cage trials. All of the experimental 
birds were taken from a population at Rogers City, iachigan. The apparently 
innate abili~J of chicks to select a southeasterly heading, the appropriate 
bearing for reaching their winter range, was compared when trials were con­
ducted under various intensities of magnetic disturbe:.nce '(O t"' 7 gauss which 
equals disturbances of Oto 200 gann). During rr~nor distu~bances (0 - 3 gauss). 
a statistically significant proportion of the experimental birds selected sout­
heasterly headings but during higher intensity storms (4 - 7 gauss) there was 
a breakdown in such preferences and no sta tiatically significant mean direc -
ticn was present for the data. Evidence to date suggests that the mode of 9ri­
er1tation used by young Ring-billed Gulls for selecting the direction of fall 
migration is altered by fluctuations in the earth's rra.gn0tic field. 

181 T a r a k a n o v a, G .• A. 

hli'FECT O.F CONSTtJlT MAGNLTIC FILLD ON THE; ULTRASTHUC'IUHB O:F BEAU ROOT 
MITOCHONDRIA • 

v1JIIANIE POS'fOIMJNOGO MAGNITNOGO POLIA NA lJLTRASTRUK'IURU MITOKHONDRII 
• .o RENI 30 mv. 

Fizfol. Rast., 17, 51 1970, 970 - 974 

The ultrastructure cf bean root mihchondria, subjected to the constant 
rngrietic field of 6? and 1200 Oe, was studied by electron microscopy. No 
significant modific~tion of the mitochondrial ultrastructure was detected 
3.s a result ,f the weak rragnetic fiels (62 O~,)\ However mi techondria with 
a denser granulated matrix and numerous closely spaced cristae were common. 
These changes corresponded.to a higher respiration rate of plants subjected 
to weak nngnetic fields. The eff'ect c,f strong rragnetic field ( 1200 Oe) · resul­
ted in greater structural heterogeni ty of the_. mitochondria: some mi tochrmdr.ia · 
exhibited pronounced modification. Mitochondria having an elongated "worm-like" 
fcrm were abundant. Spheric;al mitochondria with stratificated membranes and 
a considerably decreased rratrix electron density were less numerous. A corre­
lation was ·established 1 between the respiration rate and the mi techondria.l 
ultrastructure. Modification of the mitochondrial structure was presurrably 

· connected not only with their functional state but also with their dovelop -
::iental stege. Magnetically-induced modifications of mitochondrial structures 
·.vere simil~r to those induced by other unfavourable factors. 
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18 2 T h .; '3 m a n n , •;J. , i"J a g n. e r, E , 

T'"tlE To'"l!LT.TENCB OF HOhiOG2NO'JS 11.AGNETIC }?111.DS ON 'YrIE GRJ\JTII OF' HICPDCOCCUS DENITRIFICLNS. 

DIE ;\IRJ:-JJNG Enr~s Hm:iOG'-~NLN rM,GUE'TILlJ)ES .AUF DAS ',JACHSTUM VOH MICEOCOCCUS D .tJHTHTIICJ..HS. 

Z. lfaturfo:r.sch., 25, 9, 1970, 1021 - 1023 

The infl1.1once of st:r'::mg homogen.r:us rrngnet~_c fields in the ri,ing~ of 5000 to sou-, Gauss on t'oa gr.;c·.<rcl."'. ,-,f Saccbar:~•qrces s8revisiae a..'::!d lk:.croro0~•-1.:~ deni t.-i·­ficsns was studies. In the case ·:,f ye.asi; growing u.r.dei nearly anac:::)bi<.:: c~n -· di tio::2s an j_nh:Lbition of gr :wth rate -vc:as obsen'8d in ~;he- b-:>gi~a::.5 .. r..g o:f :i.:.:cl'. -· baton. ,whil8 some hours later t:he grov:th accelerated and sm'pc1.22ed. th2- •:::J:i.t:r:::>:t .• M.denitr5 .. fic'.lr..z. on the ether hand grew with the same rate as tb.e co:,trols du.­ring the first 2-3 hours of experiment; . thei·ec1.fter the Ir.agnetic field res1.iltecl in a significan~~ acceleration of g:'cc.;-;:;h rate meas11red by a 5~3 to J..J,3% increa­se of oxygen consumption af-ce.1'.' 5-6 hours run of experiment. Until nGW r:-nly in­hibi t:i.on cf bacterin1 growths by 1!'2.gnctic fields is reported elsewhere :fr1. th•::i 
.i liten.ture. 

183 U i<: o J. o v a, M CJ;_ • , i\. y a L i n r. , B • B • 

LB'F.SCT OF M.AGN.LTIC FIEJ..,D ON TUMOR GHO;,TH. 

0 VLIHNII ::,:,GnTIJYlJ-i POLEI NA ROST OPUnrIOLL 

V c-pr. Onk;')l., 16, 2, 1970, 88 - 9J. 

'I'he effed of weak magnet:J.c field (15 mi.n with ind1..::ction 500-700 gauss; r.0 -tated 2 rpm) was studied on 204 rats :L.-i '<'Vhich sarc0mc1,s we.s induced by 3 ,4 ber..0-pyrine and, their 1 st genere. t:i.on transplants had reached average size. ThA ir1.·­flw3n~e cf the rmgnetic field on the head and th\;) tumor inhibited. b:·ansplant.ed -hi.mor growth ·,.ip t::, full resolution. In some cases the antineoplast::.c effect was increased 1pi th adrenalin injecticrt~\> On . rats vrith induced t'.::rtr:,:'.'S" · 'che rmg­ne~ic f:.eJ.d. •:;as t:.scd for a day on the head- and ·i:amor. One mcn-:~h la -l:<?:r the ave-rage tumor size was 12 -t:'c.mes s:rn.ller thri .. n in the control grotxpo, Afta:~1 ·Gha·'.; 7 • all tumors excc::,t 1 grew intensively. Life ftpan of experimental anirm.ls was · 39-4 9 days compa.,·'3d to 25-32 d:1ys in the contrd group. Daily rragr,etio field expos1.lre only on. the head r.nd c..nly on :the L'1.duced tumor led to i."Jl,...:.'.)i ted t'J. -mor grr:-wth. o~.t of 12 experim0ntal ratsr 5 t'...~mors were fully res::,l·,ed. · Under :},e influ.1:mce -:.,f a rragnet::..c .field, hridccecl and transplant.ed tumor- growth cnn be suppt'essed up to f•.:J.l resoluti.:;n. ,<· 
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184 vi e b e r, T .R. 

TUMOR-HEUI3ITQRY EFFBCTS OF NOW:IOMOGENOU:3 MAGifoTIC FI1LDS. 
i 

Ohip. State Med. J., 66, 12, 1970, 1191 

These experiments have evaluated the tumor inhibitory effocta of a nonhomo -genous megn.etic field, a previ0usly unexplored method of controlling tumor growth. 1fiamma.ry adenocarcinoma (H2712) mouse tumor cells, prepared by enzy JY,atic digesti<-·n of the tumor, wers exposed in vitro for 20 minutes to a 38 kilogauss magnetic field, fiold gradient 12 kilogauss per mm, and immediu.tely injected into adult ferro.le C3H/HeJ mice hne million cells per mouse). Con­tr-:-::1 cells were .b.andled in identical manner but were not expMmd to the field. Mean life span of the mice receiving the treated. cells was longer thnn the mean ccntr-::1 life span (p below O ,001}. The mechanism of tumor inhibition de­monstrated in these studies is unknown, but possibilities include enzyme in-· hibi tion, alterations in cellular membmne function, and interference with · DNA replication. 

185 Weber, T., Ce r i 1 1 i• J. 
TEE INHIBITION OF TUMOR GR011Ttl 3f NONHOMOGENOUS VJtGNETIC FIEWS. 

Current Topics in Surgical Research. vol.2., Sympesium Academic Press: New York, N.Y ., U0.A, London &gland, 1970, 267 
The nonho;:nogenous rragnetic field has an inhibitory effect on tumor growth. In vivo exposure of tumor nodules f:',nd in vitro exposure of tumor cells to the r:ngz:ietic field prior· to injectinn into C3H/HeJ mice resulted in slower growing tumors and prolonga ticn of t-he life spans of the tumor bearing mice. ·,,hile the exact mechanism of tumor inhibition is unknown, several possibi,­li ties are presented, an,d it is likely that a combination of' these is in - · volved. Prospects for hnma.n clinical use are briefly discussed • 

186 
. \· :v, --~! Vi. e h n e r, R. , L . a b h a r .r 't~ T ~ 

'I 

PERCEPTION OF Tim GEOMAGNETIC FIELD rn Tfill FLY DROSOPHILA l!J!.LANOGASTER. ·, 

Experientia, 26, 7, 1970 1 967 ·'\.. -· 

The negative geotactical orientaticn 'pf the Drosophila melan~gaster at a 30° inclined plane shows a signiffoant _lefthand deviation (5,5°), if the lines o~the magnetic field ol earth are laterally incident to the move-on direction of the flies. At a hf'.'.:rizontal plane the flies prefer the North­South-directions for resting position. 
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187 Z ho k o v, V.P., Ide i kin, E.I. 

RELATIONSHIP B.8T1NEEN ACUTE ATTAC!\S OF GLAUCOMA LND CHANClliS IN THE M.A G~foT IC F IBLD OF THE EARTH. · 

0 SVIAZI OSTRYiJI PRISTUPOV GLAUl\.()1-:iY A i\.OIB?ttNIIAlAI MAGNITNOGO POLIA ZE/IIT,I. 

Vestn. Oftalmol., 5, 1970, 29 - 30 

For the 1st time the relation between the incidence of a.cute attacks of glaucom (1304 observations) and geomagnetic field fluctuations was studied. There exists a direct dependdnce between the number of applications for me­dical help in connection with acute attacks of glaucoma and the planetary index cf rragnetic perturbation. Moreover, glaucorratous patii:,nts showed a statistically signific~nt difference in mean w.lues r,f the horizontal com ponent of·the geomagnetic field in the days with and without acute nttacks •. 
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