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"fû.row&! irndiarion r,â"' sh.n opo6urês. Non o{th€ oiDo"u'.s ùo niûowâwi !t 22 a.igo, i Ai"".a ,"ro, *dur ionr of.rrodinr. bçoeuæc n !8 dcgrcæ c rcoucôd rospo'sc ,oo.3 rrd iicælscd r*poru. durario* ,o ûrccrr.bnon b tho pow€r d.ûity. Th. rErd ts lro intcrDrctcd !! ùc ransionr dcbilitarion of bclJvl* pJarli q, û"iri.râctim ofô mild êlcvâtidr ofrûbi.Ûrt t npcrai[t ud miclowrvo irndiniorl

PMIDr 261599 [PubM.d. ind!'..d for MEDLINE]



Pubtfied ",mqffim
@rc,61

Clipboard

l sqdClt

r :).

Details

Searcl PubMôd

Umils

*) Abstact iw Sort ivsr,"*Fô--l-Fl

E 1: Bio€Lctsomlanctios. 1982;3(l):105-16

i ,

Photlc cuing ofescape by rat! from rn Intênse microlvlv€ field.

Lêvintoû DM, G.ovê AM, Oarkc RL, ftstc3.n DR

Atotal of16 f.mlôhoodcdr6ts w'! lirstobclrvcd for blsclin bchavioru ûnd ùcn rh.ry r.coiv.d 25 2,rDir tirli of
tlinin& fivc Eirls p€r dûy. ùndr! orc offour imulùs codirions (dt ns - 4): oçosu! io a hiÂhtv iD!êrsè 918-MIlz
fi.ld (doso nlê,60 rhw8); oçoc|lrc lophotic stinulâtion (lpprodmaicly 350 tx)i crlosurc to-th€ tcH n,
stnctûry wiûr plrctic stimdrtion; r êxposùr! to feodic shock (rypro,.itn6Ely 800 ;icm A rms). Dùrirr
cloditioniDg rids,whichwcro !Gpù6t!dùy 2-mh int€rbid i dah, cnEy by ! Iôt inlo ! safo ûci ofô,rùltimodo
orvity ræùl.il h ir ndi6t ûd cd,lplcic c.3sltiod ofsrimuhrion; cxjr, ln r$utnprion Acquisitioo ofthc côcrpc
&!p@so wtr rapid md highy cficicût fr shockcd ûi'|rl! md wæ tca3 npid ûrd cffcicnibul wÀ, rcliably '
ùrnofitrtld by inlôltcd eimds ûrt w.i! .bo si8Fdcd by lighr In th. rbr€rcc ofrnicrowûô inâdiltioù.
ocasltio|r of liglt did not rËlirbly motivlt6 èrcrp. b€hivior. Altlowh lhcr. w!3 wclk êvirùncc ofoscâpô tcartjng by
râtr $bjcctld only io rnicrowav€ in di.tioû, thêir p.rformùc! fâilêd !o diffcr rclilbu Aorn ùosc of r;t! in lhô
liSht-d y coûdition. Tf.s. dat! contrm md .Écnd tho6ê of Cârldl ct .1, which indicli. tùlt potomidly lêthl,
d.6ply po&Erting, ionpulscd micru$av€s h . multipâtb fi.ld hck rlÉ rc$ory qu.liry io rnoriura ofiiic., lrcrsrw
bchrvic( by tf,6 rrt.
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n 1: Bioclechonasnctics. 1980;l(2)il0l-15.

Frllùre ofrrt! to escrpe from r potentlally l€thrl mlcrowt e field.

Crrroll D& Levinlon DM, Jultêlcn DR, Clrrk RL.

, , . , ( ) , , ,n, l , ' , ,

Oculûly piem.ntêd nts, rll nltùr€ f€mdc5 of thc Long-Ev.ru stràin, wcrc rê!.âtcdly prcscnEd m opportunity ùo
r8cûpc ftom .n int€Br 9l &MHz licld (wholc-body dosc ntc = 60 mwg) !o . ficld of loncr intênsity (40, 30, 20, or
2 mwg) by pcrfofning ! sirnplc locoinoror r!!pon!o. othcr mts coùld csoâp. 8oo-microanpcrcmcrcr laradio sho.t
ùo thé fêct ,nd tail by pcrforming th. s!m6 r€spomG in thc srmo milicu, 6 ûultiûodc cûvity. Non€ of 20 irndi!&d
ût3 lcrmld to usocillc clry |nlo ! virudly wcll-drnlrcatcd û6r of rho câvitJ, with immcdirtc rÊductid ofdGc
rat!, in spit of ficld-indu.êd clcvrtioru of body !ûnpcraturc to lcv€ls thlt .xc.cicd 4l d€jrc€r C ,nd would hâv.
bcon lothsl brrt for ! linir m dmtions of inadi.tion. In conEtit, all of lcn rôts motiv.t d by frrôdic shock npidty
lcâmld io clcapo. îIc failu. ofesorpc lc.miig by imdiatEd !tdln!l! probôbly ùola from dcficioncica ofhouvlrcr
8nd, cap..i.lly, scûory fcêdbrck. Wfob-body hypcrtùdE i! induc.d by a mdtipûlh ficld mly lôck tùo paintul or
dirÊctiond 3cruory Fopêrti€s û6t optimally promolr rh! motùo to.sc!po. Morcovcr, . dcclinc ofbody
t€m!êntui€ !ô.r ân .scrpc'rosponsê-contingp1rt rêdùction olticld rlrcngth will bc rcldivcly 3low boca$ô ofthê
ldgc tll€rmdl iim! constlnt! ofmammdian tissucs. Withoùt tincly scn$ry fccdbrclq which is ôn €sr€ntid êl.m.d
of nêgstiv. rÊintorcancnl 3tilnulû-r$ponôr .ssociôbility wodd bc inpùi€d, which could rctrd or ptclnd. lcûritr8
of nn o3clpo r6rporu..
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E l: Gg Seir. r99l Augl8).52-3.

lBehavlord effectr ofthe combined chronlc acalon 0f9375 and 1765 MHz microwsv€ll

lAniclc in Russirnl

Nrvrkatikirn M,4q Nikitirr NG. Zotov SV.

Conbincd pùkc.dùcrct! microwôvc irndiltion (9375 rflt 1765 MHz, inadi'næ nùx donsity ,Æiii"-Wr"rr,
by 12 b/dry for 4 rno l$) cârr!êd laint inlibitioû of CNS in loc-@otiotr ærùity rnd d€fêffivo rcllcx plr,metcÎs.
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E l: Rrdiobiologii!. 1986 M.y-It'n;26(3):365-71.

[Syriemlc eff€ct! ofth€ lntcrrctioù ofan organism and mlcrowrverl

lAniclc in tulriaûl

Slrvorov NB, Vùilèvlkii NN, Ur'irrh vv.
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A study wæ m!d. oflhê ô'ralnic! of nëurophysiologirll ,rcccasca, ûc luionomic rcrvous slstcrn rcactionr, ùd
the bchwiour ofcd! drdng long-tcrn clccts@rgncric filld (EMD c4orulo (500 nu \rrlcrd2, 23?5 MHz). RÊvêâtê!
wcru tb. syrclrctrizrtiofl ofù! brlh bio.l..bicrl âctiviry n 6'10 Hz Ed 12.16 Hr, diff6rcDt EMF ,cn ilivity ol
tlô br.iD s!læn!lr, ùô hcld ôta d.orr!s6, lDd tÀ! ircrÊr_3o ir rh6 Dobility ùd rggrr3si6 of ù! ùimah. A c;do(
of ftt rrdltld ohang.r occuninS virùrdly ir rll Âulllioml s'$.ft ofth6 dgtlisû should bo cosidcæd s a occifio
EMF cficcr
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lMotor ætivity ofrabbitr in conditions otchronic lo*-lntensity pulre mlcrowave irrrdiationl

lÀniolc in Russim]

Grigortev IûG, Lù|('irnovr SN, Mrkmov VP, RFskov vv, Mois.evr l{v.

Moûor activity ofrôbbit! under daily thiry-minutc irndiation (1.5 cHz, pulsc duldion 16 ms. pulrc rocuRnoc
frequ.tcy 0.12 Ha pùlsc intc!3ity 0.3 mw/crn2) for om moorh w'! studiêd. Frorn 14ù dly th. rctirbtc
dfuld4tdio chrngê! rurh â! an ùxicry and .lafm rcâction w€rê foûd. Thê irnpoiûnoc ofproton8cd inûdiarion i,
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Moditlcation ofthe reperted rcqulsition ofrêrponse requences ln rats by low-level
mlcrowlvc erporurc.

Schrot I Thonr JR. B.nvlrd RÀ

Tlû r.r& ctrôct! ofmicrowôvo opolulo on a rcpoaild a.quisitioû b.sclin€ wcrô invcstigrtld iI| tlrcc 1!t!. Eroh
!.s!ion dl. ûi'lrlt .cquircd ! difrcrsû fou.mcmt r r$pon3ô 3c$€nc!. Bach ofthê fi;t ûæc conêcr rrsDq|s€!
ldv.nccd thc acqu.ncc ro thc nêd mqnb€r, .nd tbô founh c.n ct rËrponso Foduæd food rÊiniorccmèt|t fuonrct
rEsFon3cr prcducèd ! ttû!Èsêcoûd tirnaout, B6laliûa ùd conFol ,eslioru w€æ chùacùcrizd b, ! dccrcts ,n qrû!
n ithin cr.h s.s3i@. TI|c rninâh wlr! lcuilly .xposêd ùo , 2.8 cHz Fircd-microwâvo fcld prior io r.3t s.slron ,
with nv.ngo lrowcr d€nsit€! ruqing Êom 0.25 !o to l0 mwcmz In conparison ro conrot sersionr. tD lou of
creoru$ to microw.w rrdirtion rt po$çr dcruitiêr ofs rnd l0 mwcm2 incrêft.d ênw! ûd d!.rÊi tùc Dlttarn of
withi!-s.$ion lcqui.ilior. Er9o6ur! to tùô l0 mwcrn2 powlf dalrity decrclr.d ùô rôr. of rcEænco cnrnplctior in
dl rnimrb, thc rËrultr ofo4olur€! !t 0.25,0,5, .Dd I mwcrn2 !o$!r dcrsirio! wcr6 8offflIi within th! odtol
rug.. Tt rêsults u! intôrprct6d .r iÀdicatng ! dii plid in r!ê discrimirarn! rtinulu! conrol ofth. ,!F!têd
.cquilirior b.hlvitr

PMID: 7284018 IPubMcd - ind.xêd for MEDLINBI
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E l: Biocl.ctomrgElior. 19818(l):45-55.

Microir,rve frcilitation ofdomp€ridone antâgonism ofrpomorphinê-inducsd stereotypic
climbing in mice,

Quock RM, Kouchich FJ, Ishii TI( Lrng. DG.

Th! dopamincrgic agonist âponorphjno prodùced dosc{cpênd.nt sr.r6ot?ic climbing bcblvior in ftic. hou!êd rn
olgos with vcrtical bârs. this drug otr ri vr!! cornpêtitivêb irùibikd by syst rnic !,robc.lln€ft with ttro cêntrdly
.cting dopùnincrsio .ntigonist h.lo!êridol but not b lriorow.v. ifldirrio (2.45 cHz, 20 nwcm2, CW, 10 min)
nor R Bystlmio pr€Ecatm€nt witb donpcridonc, a dopmincrgic mt!8oni3t thrt o6ly Doorty Dcn€rrrcr rhË
blood-br.in bôniêr (BBB). Yc! whcn rnica wdr lyrronicrlly prcEE cd *irh ddnpèridon rnà ihcn subic.tc,t to
trlicrow|v. iftdiâtim (!r !bov!), tllê lpono.Éin crlcct wri riifiodlù r.duA Micrownrr inrdiatiâ atso
flcilitlt d lltlgodm oftbc 4orrorphinc .ffoct by low .nd olh.rq,ilo itrcfrccrivc ayrùcmic rrÊnÊllnc[t alo6.r of
b.lopèridol. Àpolnorphino-indu.cd 3&r!ot?ic olimbing bêhvior w.! dlo rcduccl try donpcriaoo Aninigtæa
i!fta.or.bnlly, wNch b?!rs.d tb BBB. B4o.urê of itrtæcrobd dompcridonê-FlEoræà rnimals O microl,avc
inrdiltion faild to iruôas! rh6 &8r.. of lnrrgûism. Th$c fiding! irdi6æ thÂt rnidow.w irndidic[r o.! frcilitlt
c.nt l ôfæt! ofd@Fddoll!, ! drug wbich .ct! rn6irly to rh! pêriphcry. On po$ibl€ aQllnltion for th6s
fmdirg! ir th.t microwlvo indistioo .ltcn thc ponnêrbility of û. BBB rnd incrE|lo! tL aùy of d.r:lpêridù. ùo
c.nnd sit ! ofroliar

PMID| 3579999 [PubMcd - indrxcd for MEDLINE]
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E l: Phffmec.l Biochan Beblv. 1986Jan;24(1):l5l-3.

Lowlevd mlcrorl,{vê irrâdlation sttenùât€s naloronê-induced withdûwâl syndrome in
morphin6depetrdent ratr.

Ld H, Horit. À Orcu CK Guy AW.

Th. olfrct of microwsyô imdi.tion on nrloxon.-inducêd witbdntrsl sytdromê {rrs sbrdicd in rat! mrde moÎDbirô
doFndcnr by subcurn€oui inpl.ntlrion of moehinc p.lhÈ. Morphirc-d.pordcnt rlr wcrc cirhr c4oscd o
pùkêd low-lèvcl micro\,Àvca (2450 MHa I nw/cn , 5m ppr, 2 mu!.c Fdæ3) r shùn-iîldiæd for 4J Etr
bêfrÊ tbc n.loonc injcctioû. Wo ôund thrt microwrvê+xpodd rdi sho\ !d lignificùtly lolr w!g-do8-ûrk i ûrd
hd hiShff body 16np.(.tltrc ùû lh! sh.n-oçosod 0Dimrl! dudng wiùdûwd. Tllcr. w.! no rignificmt difldEnco
in thc imiddrt of dimùo. bçrlrlôn tlc two groups of ânimd!. Thasc dar! Âirthcr suppori thr rcsulrr of our Fcùoù!
rcacæh .uggÈiting lh.t FJÊld lowlcvol r iorow.vo iddi.tioi ldiv.t ! ôldo8cûou! opioid! in tùo rrl
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Beh.vlofll rnd phyriologlcal effect! ofchronic 2,4S0.MIIZ tnicrowav€ irrudlrtion ofthe ûtat 0.5 mwcm2.

D'Andrt. JA, Ihwitt J& cândhi OP, St nrmr S, Lordr JL. Ni.tror ItC

Addt mr& lûU..Evân 
'rts 

wor! intlrmittcntly cxpGcd to 2450 MHz CW ,nicrowlvcs âr tn avcngo pov€r dcnsiry
9{q.f nlv4trr2 fo( q0 dry. Thô rEs' rids SARVæ 0.l4 Wks (rùsÈ oII ro 0_ts Wikd. ftc ani|nois i"o.."po*c
7 Vi.y, 7 dry!tuL, fo. ! totd 0f630 h in r monopol€-.bow-groùnd odirrion chùnbcr thitè howcd io plcxid;
holding crgc! Daily mêrst|rcr of body m!$ ùd food !trd wôtcr inttkc indiclt d no stltinically significûnt clr.ctr of
microwrvo o,gmtro Monfiy æscssmcnt ofrcrctivity io olcctric footlhoch Icrct3 ofcholinG;tdlso rnd sutftydryl
group! in bloo4 Ûl/t l?-lcbstc$i& i! uriûo rcvcrl.d no rcliablc difforcn .r h.twcèn 14 sh.m-.roosê.l ùd 14
microww_c+xporôdJlt!..Àftci-tho 90 d.y! of êxpost|n sêvcû rars. nhdomly cholcn ùom .rctr ioup, wcro asscrsæ
rorrpên-rôrd ba vror, $uulobox porti:rmræ., !n<t 6ctcdnlc-coÀùo cd (IRT schcdulê) lcv6r presins fof food
p6llôb. Sbtirticrlty ,iSnifiolnt ditfdrncos bctw..r microw.r€-crço€€d md shm-èqDloa ,ats wcrc jtscrvod in
lhullchû( pcrfonnûDct ùd lovô! F!s!ing. Porr monlll moaruæs of mær of scw.rJ orgus ùd miuosc6picq,t|miration of&lEnal tissuo rÊvcrlcd Do diIïêrÈrEo! bêr\r€co thc tl*o Eôùp6 of lrdrnals.
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Minlmal chrnger ln hypothehmlc lemperature accompany rnicrowaveinduc€d dterrtlon of
th€rmorcgulstory behâvior.

Aùir E& Adir! BW Akd GM,

Thir 6ludy probcd tt rr chlnisin. undoùing miorowa\,!-induc.d ,llc6tioù! ofrùcrmorcgùlûory b.hvior. 
^duLEdc sauirrll rlcÛhZs (S!,rniri.!.iurtur), Eaincd io r.guh!û tl! tcmpêrâhrË ofihlir imncdiat oNiûnûcrr (I!)

bchwiomlly, winaEonicdly impldt d wilh Tctlon rccnû.nl tub€! in th6 mêdicd prloltic/rntrrior hypoth.tùnic
arêt (PO/AH), thê tniût m rÉgioa coûid.rrd to.ontol rlomrl thcrnor.$ rtory ploc.3sca. A Vitck rcrnpÊf.trô
prcbô inscrûcd into ihê tub. ncllurcd PO/AH t mpcrntu! contiruoùsly whilo ch&gêr in rhc|rnccgldltort bohavior

. w€r. inducêd by êitlFr biof (lGnitr) o Folmgcd (2.5-h) unihtcral cxpocuca to plânowlvc 2,450-MHz oontiruou!
wrvc (CW) rniorowlvos (E lolffirltim). Powcr dênritic' éxplorèd r$8.d ûon 4 to 20 ût\ryftm2 (rôt of.ncr5l
ôùÉdption lSÀRl - t05 [Wilgl/cû2D. Rêctâl t n!.râtut! rnd foù rlprês.lttrtivo skin rêûpcr.turls çErÊ dso
monik|r!ù .s wr! ftc 1r rcl..lrd by ùc arigl.l, Wf.n tho po$cr ddlity wlr higb ênou8h !o inducc r tnonk t to
sôloci r coolca T! (8 nlv/cm2 ùd !bov.), PO/AH t mpcrâbr. roso lnrcxinlt ly 0,3 dcgrE$ C bùt !cl&ûn ûoô.
lrwêr powcr dcûitiê3 ulu.lly producêd 6n6llcr ilctcrsc! in PCyAH t.Inpciltr! ud nô Éli.blc durg6 in
thênnorÉgdntary bêhlvior. Rlctrl !êmpcrrtun rEinlin€d co[,trnr whilo PO/AH tcmFrôtul! ror. oDty 0.2-0.3
rkgrÊ.s C dunng 2.5.h G|)ço€ut! ri 20 mwom2 bccrulc rhc T! !.l.ctcd w!! 2-3 dcgrcls C coolcr th!! nomdly
prËftrôd. Sonotimor PO/AH t mpor.tur. incr.mc$ts grc.tlr thâr 0.3 &grÊca C wôrc r.oodc4 but thsy llw.yr
æcornp$icd inrdcqulE thcrnoftgdftory bchlvior. ThÙ3, r PO/ÀHtdrp. tu rk of0.2"0.3 d€gnca C,
lccompùyrn8 microwôw cxpolurg rppoars lo bc nccêæary rnd 3ù[tcioût to dùcr tldnorcguhtory bêhâvior, wbich
.Druro! in tum thrt no grolt r tÊhporstur! .xe|l!Ëioru occrr b ttis ht?otb.ldnic lùlmor!$drùory oont r.
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Study ofnonlonizitrg microwsve radirtion €Ifect! upon thê central nervous system rnd
bêhryior reactionr.
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ShsndrlÂ MG, Dûnrn3kii UD, Rûdnd MI, Ershovr LK. Lo6 Ip.

Thô biologic cffêct of !n rlêcûqnôgnotic frold of a û.e$êncy of Z]75 +/. 50 MHz was studicd in r.ts ûd nbbits in
spêcially co$tructcd lb3orbânt ollalnbcr!. Thc rcsulr! of ù€ invcstigltion! hwè ltlown thât microwâvc ndirlioû of
10, 50, 500 ûru w/cd2 for 30 dryr, 7 b/dry, crulca r nrnbcr of chrnSÊ! in bioctcrtic ùflin ætiviw lnd .lso iû
b6luvior.l imûunologicsl, ard cytochêmic.l rÊlctior|s. lt was found rhâr lcrck of l0 snd 50 rnu \v6m2 stimuld! tllô
clccnic bruin lctivity !t thc hitid st sc of i'ridiarid, 

"ùilô 
! lcvlt of50o rnu \ry/cm2 causês ir! sùpFrsliq! !! s.cr

feg$,qtl3:I9g'L"gl9r.[!S-@]g:,t!-!3. AtJ00 mù wcm2 | dcclcri! i' c'pôciry olwûk in vlhË of
ùncdx|ruoncd tocdrng lllûNrur, r.û t!ycr!B!ûn8 ærrllry, .lccrronic ùndiatior ûrê8hotd, and in ilhibirion ofcluut.!
.nd bunond imrnunig $crÊ .lso ohécrvcd.
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E 1: Bioclcct omlgn€tic!. Ig%t5(2)t213-20.

Ethrnol-lndùced hypothermir and ethanol consumption in the rrt are rffected by Iow_level
micro\rrve irradhlion.

Ld H, Horttr À C'hou CI(, cuy AW.

Microwlvo irndi.tion ofrâb by cir.ulârly po"hrizcd, 2,-4S0.MHZ, pulscd war,o, (2-nicrosoconds plsca; JOO pp6)
w". !êrforncd i! w&çguid!! to dclcûtrinc dÈctr on êùrnotinarrra nylortrnnir nna on ctr",ot -cons.'irptroii '
Rrt! inj.{t d intrlp.ritqtê. y with 6rtbnol (3 gÂg in ! 25% v/v tÀ,.Gr;li{iod immcdilt ly âft!r45,nin oi
microwrvc irûdirtio. oiùibiùcd lttcrùâtid ofrtu ilirial .or. of fall in body ranponn'c, wiicrr *us crioitêd by tl'cùrnol' tut .nhibir,od no signitrc&r diff.rcnc. in mlxinar trvpoa*mir * iarnpi'ta wrri rt oi orsm,n-irraaorca
rat. Miorowlvê inrdirtion did nôi rrfêôt rho coûuûlpti.' of! l0olo lucr*. (vv) sorution by walrr-d.priv€d r.t!.How.vcr,it cnhrod rlc con$Elprion ofr solùlion of 1096 sucror. 9.t"11 !11"O-J 1vi1 Ç wræiacpr;rA
!Dimd!. T[ê!6 rlsdlE \ rr!.gbrljlcg d.:,slccj{g lb€oretiorIda (S, ,R) of 0.6 WÂ& whicù raic ôr c.cag, alrqg
$oùrd llqurc | powlr d.ndry of 3-6 lEw/cm2 if c:Qo6ul! of !hê rnimd3 hld occllrcd !o r l2.cm ptûrô;.w. -
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IChmg€r In the ectivity and conditionêd_r€Iler behavior ofwhlte rsts durlûg rnd afl€rchronic mlcrowrvs irrrdistionl
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