
blood pictur.. The funotion of the nervou8 ad c.rd1ovascula~

IJIt.. aisht be intluellce4 at about on. or two hua.dr.d uV'ca •
COU14trinl that the 10...1' pover deui t7 sroup «200 uY/ ClI ) 111 our
1Bfe.tisation .entioned above had more alteration in blood pr•••ur.
114 B:Q, V•••lected 2-,& lIenou2wo bad been cpo••d to microwave
per deuit7 11.. tbat 50 uV/ca an4 thelr ace- and .es..atched
iJl4irlduala u control. !here vere .Ull .1piticant dUferece. in
till incidence of neuraathenia .1IIptaa. Ho...,.r, the1'l vu no
cUtterence in objective iZl4exe. bet"••D the t1ro l1'Oup. ill
.tatlatlca. Altbouch ,aa. report••tated tbai the a1cron.,e
IZponrl 11'0up at a fev bunc1r.dthe of a aV/ea ha4 aill11ar
tUDctlow cbaDl" ill the neno_ IIl4 cardlOV'aacular qat_, it
.... that there 1. no correlation betyeell the _POSUN iDteu1101
u4 the cba1l8". Gordon aIl4 other authon indicated that In 10"
level aposure sroup. siaUar etfect. wen obaenecl, 'but 8JJIptCllls
we" le.s ..,14ent IUlC1 I"U,.. l'fWlnecl. TId. iapna.ion ie
ItNllltllaecl 'bJ' the fact that after reducll11 the ezpo.url l..,.lB, no
.further c.... vlth proDQWlce4 cl78twloti~ 8fJlclrcae "ere noted •

IJa oreler to ••arch tor the thre.holel l..,el of Ilicrowave
bloefteota on .~al.. aoute aDc1 chronic ezper1aente ..ere conducted.

Acute eff.':..-ft of microwave radiation on 'blood pre••ure,
rupln.tlon, rectal t_peratuft, eu'bcutaaeGue t_perat1lre ed leG
we,. ob.e1"'led [15]. In thll a:per1aent uiq rabbit., the Whole
'boq .... radiated on U_ ab4calnal _lde with 2450 JIHs oontinual
a1cro.n tor 1 hr. !l'here were fi.,e eroupa2uth 68 rabbit. iD all
4lY14ed into 8) aY/oaT, 40 aY/ca2~ 20 aV/ea • 10 aV/oa2 and control.
!he a1cre• .,. radiation incluce4 a drop in blood pre••ur.,
acceleration of re.piration, and eleyatiOll of .u'bcuteeoua and
notal taperature (~.ble 9).

Table 9 Variation on acute experi.ent
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The expertaental data are pre1iaina17 and 11aited. A lar81
nuaber ot experim.nts have been carried out in other countrie••

The chronic experimeDt va. conducted vi th 16 rabbits and 40
rata. Th. rabbit. vere divided into tour Cl'OupII at ranclOll t1'01l
vhich2thr.e 8roups vere irradiated with three 1evela (lO, 1, and 0.1
mV/oa ) aDd one .erved aa control.. The rat. vere divided into tour
aroup., t1"Oll wh2ch three l1]upa litre lrra41~t.d vith the other three
level. (S .V/era • 0.2 aV/ea and 0.01 aV/ea ) an4 011. "u control.
The exposed arcupa vere irradiated s1% hour. dail1' tor tour ~d a
halt mont.. .l certain power 4eu1V of a1cro..ve (300 aV/ca )
induced JIG fr.quenc1' aloriuc ad aptitude iDoreulns. The ao.t
proDOunced ouac" ot .,0 were bradJ'card1a, tac!q'o.rdia and B "'Ie
vielelliq. Leukooyt. IJld 1.ukocTtic alkali phosph.t..e bcreued in
the fir.t Mlt a aonth lUI4 tben there "ere 110 ouns_. Blood
pre.uft nuctu.tecl. nst•••t T-labJ'1'intb te.t appearecl t'o tenel
to iner..... Th. rel.tionahip btu•• th••• variationa ancl power
eleaiU.. ia ahow in Table 10.

BIG
_p1ibele ++ / / /
trequeucJ' ++ / ++ / /

ICO
beart at. / ++ / I
R rielen / ++ / ++ I

Leukoc~. / ++ / I

LAP / + I I
Blooel pr••aur. ++ I I /
waved

Baet.l tea.

Bo4l ".isht I + I /

++ repr•••nt. the variance with ai81l1flcallt 4ift.renc.
+ repr'.'llts the T arianC4t 01ll1' vi til • tend.DC1' chanl'
/ repr'.'llt. no aniaal cposed at thia pover 4.nai t1 lev.l

shon 110 .1snltlcant change.

......
. "... ~~,~

C. HUAI

10 5 2 1 0.2 2 0.1 2 0.01 2 cOlltrol
mV/ea2 aV/ea aV/_2 aV/ea aV/ea mV/ea

Bel.1:1oll bet""11 th. v.riac. ot obs."ecl iIlclex.. an4
po"er cl.naitit.

It..s

Table 10
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!be threahold of biological eftectl, Which dlttera trom health
...r4a, 11 utreaely loy. The aver..e he.rt rat. decreaaed during
the po.1aed nerovavI energy at2eeted OIl trog heart. under certain
co.1Uou at oul7 0.00'5 mWlem averace poyer deuitT pre.ented
(rnr). '!'he threahold of auditorr reapoue. for cata, the threahold
of •.,oidu.ce by rata ot pulae modulated microwave, and the thre.hold
ot incidence etflux of calclua lou troa the iaolated chlck or rat
cerebral U.aue (vith treq~DCY "riDcSov" a04ulateel in upl1tude) are
tar below or near 0.1 aylca. The threaho14 ot hasardoa etteet' in
acute experiment ia rather high ancl ulua1l7 dep_a, to a great
atellt, OIl overheatins.

In the t1D1ted State., D'Andrea [17] reported a obronic
tzper:laent ot exposure to 2450 JIHI alol'O_.,e. Lonc-Brana ••1. rata
veN uJlOsed e hr. a dal' tor 16 veeka to II1c1'O_".' at an a"'race
pover deait)' of 5 mY/om2• The do•• rate "as 1.2" .V!.. Atter
ftllOlure, it re"ealed a signiticant depre.sion ot behavioral
actiYity. There ••re no etteet. 011 bod7 mall, IIUS ot adreDals, aDd
11.,.11 of 17-ketoeteroids in urine. Another loDg tS1"ll experiment
reeellUy ... pre.ented by ~ and Melee [18,19]. !'our rabbita
"ere upoaed to 2450 MRs mioro...ve tor 6 months. Daily duration ot
«tpown yaa 2'5 hr. and continued lero.. leo consecutive iara. !he
pover 411181t7 at the bod7 ail ot the al.al. vas 7 .y!". and at
the head location ... 10 mW/ cm2• 'l'he annge who1. bocly SAll ... 1.5
V/XS. r.ol1Dophil percentage, alb.ill and calcium levels ••re

.~

.:~
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file mOlt 1IIportant experillents. on which to baae a set ot aafety
ataD4Ir4., are 10ns-tera lov level expoaurea. »-enak1~ (16)
"POrted azl2UveaUgaUon pertoraed at 10, 2.4, 1.9, 0.062 0.01, md
0.006 uY/e. tor Ya.,elelllth 6 II and 20, 10, 5 an4 1 uW/ell for 12 ea
ftnlelllth. '!'he waal_ (rat. and rabbita) yere lrradlate4 8-12 hr.
4ailJ tor 120 4a18. ':he _per1llent abo_ that in the eo.ltioneel
reflex &CU.,lty, the latent penoel .. loDeer, reflu reaeUollS to
JOAUi.,. ,ti.uti .eakned. aDd the nuaber ot th....issiue
tacNa". In thi. inT••tisatioD th... chaDI" 111 the oentral
Ilenoua qat_ .ere sU"'-~_'Dtecl aD4 contl:nae4 b7 DG. a4
bioch_ical studies including obolill..tera•• acti"it7 and aulp1l74ryl
(SB) pcupe 111 th. blood. Chua" ill bloo4 ooapoa1t1011 and
aorpholosio .tructure of the ti••u•• ad oraUl of the aiJaals vere
allo ob••ned. !he author pointed out that proloqecl aotioD. of
elect1'Ollapetle enerS7 of lov iIltenaities 111 the 'Om' and SKI' rug.s
rel1llte4 1D. appreoiabl. ohaDc", '!h. b1010110&117 acU"e
1nte.Uias ot eleotroaap.Uo fl.elela ..re 10-0.06 azul 20-5 uY!aa2

tOI''UD ad SD ruc.. r.spectivel,. SUch loy thr••ho14s ot
hal&1'4oua etteots ot If or • nellatioD haT. JM>t bea supported by
oth.. "POrta. IIl.c:.e .tudl. ob,.l'fecl OIl the ... ayat.. an4
haotiODa. usati". re.u1ts vere obtalne4 vUh eTa auoh Mehar
J!OYer deulU.. Bo• ..,.r. a n_ber of chrodo _"meDta 011
b1oetteota ot IP and JlV shoving lover threahold. ha.,. bec ucla b7
other Soviet authors.
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Bl eleotric field a1:reqth 111 VIa tor t (lOIs)
B2 electric tleld atreqth in V/a tor t~ (Ds)

-rhe tormal. was derived trOll the following data (Table 11) •

It va NYi.. the aDiaal aDd hUlian d.ta on bl010lic.l ettect. ot
XV au4 U rdi.tiou, we find th.t there an conaiderable cliffer.nce.
aD4 coutroY.N7 ill thi. fi.14. That the .at.t7 .tu4.rd .ut b.
.bl. 1:0 prot.ct the heal tb ot the work.r. v:I. thout ob.tructiq the
.icl'O...,e teohJl1qu.. ill atenai.,. .pplication. III accordanc. vitb
our 1DT_U.at1oll and aJl8ri...t.·, and reternDl to the ~peri.na.

ot other 001111:1:1'1.. , the pov.r deui't7 at a.,erq. 50 uV/ca iu th.
vortlnc plac. tor a duratioll ot dz boura da117 baa ben prope.ecl u
the teDtati" .iol'O"". occupational _po.un .t"ard ill our
001lDtrJ'. It it i••1lht boura _po_n a dq, it _t be 1... 1:haIl
40 uV/ca2• ~ uV/ca 1& the 11aitecl do.. tor • pOl. vorJdDl da7.
][o...,er, it 1& DOt penal••ibl. to be over 5 .v/.. !'hi. teutaU.,.
apo_n .tud.rd baa 'bem adopted ill local an.. in our CO\1l1t1"7 tor
two ~ara. It rill 'be furth.r perfect.cl pd clecUecl b7 the acl of
1:hi. 7.ar.

2. lacllatlou treCJ,ueDC7.

leca•• of the dUfernt refleotioD, propqatioll ad abaorption
tor clitterat fretuellOt.. of electrcaapetto tiel., the .pacifio
.baol'pttOll rate aut 'be cliff.reDt ill a biolo.ieal tareet troll th.
... iuc1clm pover .ena11:7. Additional17, ••••peolal eftect. aQ'
oocur at • oartaiu freCJ,U.1lO7 ftIlI.. It i. D.C••••rJ' to ••t ••parate
.taD4ard. tor .ea. treq,u.1IC7 rlUll-.

"'ola.1'" aucl Subbota [20] .ac•••ted • to.raula to upre•• the
relatlO1l betv.c the frequ.llo1.. and e1ectr1c field .treDgtba, in
1Ih1ch the equi.,alent 'bio.tt.ct. could be ob.ened.

.lpltlcanU7 lower :IJ:l apo.ed thaD ill control rabbit.. !hlrt7 cla,.
after t.mlnat1011 ot ezpo.ure, no chanp :IJ:l h__ to10g1a.1 par••hra
".. ob••rYed, but ••ipitleant d.er•••• in alb_ln/tot.l globulin
ratio vu ••••ured ill the apo.eel aniaala. L1aphoc7te. trom
ezpoaur. animal. ehoved ••1pitlcant aappr•••ion in re.ponelvene••
to pokev.eel .itoe". IJ.'Ut aicrowav. 1"&41.tiOl1 ••7 .uppr•••
~1mOlo.lcal OOIIJl8tnc. va. reported ~ oth.r .tuU... It .....
that the pov.r dena1't7 ot •..,..ral .wlca IIa7 be cntlcal to th.
.ttect. ob.ervecl 011 th. 1IIIaune .,..t...
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250 200 150 100-150 0
(285) (220) (125) (90) (60)

14 D. 22 MRs 6 .7 JUts 150 HIli 300 MRI

Itlation between frequencies and electric field atrencth.
(VIa)
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!able 11

1)Mth _ice 10000 3000 1000
rat 5000 2000

!he properti.. of ellctrcalpetic eDerl1 a'.orptiOD 04
4lltr1bution under varioue treClulnc7 ranee. vere .tud18d and
au.1te.te4 b7 aan;y .c18nt18t. (Schwan, G~, Gandhi et al). In
_IDa, acia,. whole bod;y SAl occura in the trequenc7 ranee of
60-100 JlBa, vi th a peak at approdaatel;y 70 lUis. HlIIan ab.orption
at treq_DOlIa below 30 1Qts and above 500 lOIs is auch le•• than that
at the re80lWlt tNquenc7. Partial bod7 re.ount ab.orption occure
at 150 IHI tor the ara ad at '50 1IHs tor the b..4. In senenl,
.aU aD1aal. ab.on 1IV .e1"l7 aa1aaU7 at frequ.ncie. naar or
abeTe 500 JUts. In Tie.. ot thi., the foi'aul. _.tioD.d .beT. i. DOt
tit tor .... It .... that the aiDiaUII 111teuit7 ot .aiaUII
perala.ib1. _penre leTel alt~d14 be at the fretueDc7 l'UIe ot
30-'500 JIlts ..hich 18 a40pted ill Canada'. ne.. .taMard. .l ...
prOPOle4 aponre .taud." 1:1 ..eric. eich i. baaed 011 the _ole
11047 Sd equal to 0.<4 v/ka 1. alao 'lb. stricte.t at the NIOUDt
tr'QU'UC7 range.
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(Table 11).

!he lonr UII1t ot trequen07 relulate4 111 the apoeuN ataa4a1'4
18 10 .. ill _e ooatri.. !he tnqueDC7 ruee ot electrcaapaUc
fie14 DO.. wide17 _ad in 1D4ut17 of our oo_tl7 is tro. 0.25 JIKs to
40 Us ad aicl'Owave. It.... that the frequ81lO7 lo"e.t luit cf
8%1I08\\re standard ehould be at le..t at 0.2 !l1ls in U rUle. SoIle
ca•• of ..orten who autf.re4 trca t;yplcal neurastbenla rea111tiq
trca II' nUaUol1 ...10. toad b7 the pr••ant author. A worker va.
apo.1C1 to 250 X1Is n.ar 10. fleld at the electrca.ape1iic field
.trncth ot about 400 vI. ad ~ A/. over 5 ,...n. 91.to110 blood
pre.nre of thie patient .... b18hl7 unatead7 Wi tb a 60 _ 111
fluctuaUol1 or eo vitb1D a 4&7. Brad7CA"la (BOO), aUlht
leukopenia, _i.dOll aD4 .teril1t7 occurred. Decrea•• in actlvit7
Of .1'IIS was tound b7 laborat0Z7 aaination. Sl1,ht abl1ot'llali t,
til aG appeared ..1th more e way... Arter trauiel1t vithdraval frca
work with D aource., the lltura.theD.ia Q'IIlptoaa ...re ob.enabl,.
l'e11ev84. Atter C••••UOD of ape,uN to U l'a41at10n OV." 011.
lear. the D.lura.tb.nia QIIptoa. disappeared ad U.tuncUon ot the
cariloyaacular .,..t.. teD4ed to recover. Sim,Uar, 1... ezt8ulve
87IIlptoal alllO ocourre4 iD a te" other per.ona vorldna at the ....
radiation condition. Anoth.r ca•• 1. a "O&an Vbo lived near a rad10
'broadcast antenna with workina trequenc;y at aoo nil.
Keratoconjunctivitis r ••ult1na froa lick ot tl.r occurred Vbil. the
patient waa living there, and alleviated atter she lett there for
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......ral ••ke. Thl. phenOlleDon happ.ned e.veral till... Th•
• l.ctric field etreactb 1D h.r bedroOll vae about 20 VIm. Puh.pl
the patient vae eztreae17 .ena1tive to euch an Rr electroaacnet1c
field. Perhape diafunction of the endocrin••rat.. r ••ultiDC from
D raeUation vaa the main cauae in reduciq .ecretion of teare.
Bp1d_iolOC1cal data on BJ' radiation 1D China and saae other
cOUDtrl.a &110 d..onatrated that eufficientlr 1nteu.e ar radiation
ino11ldiac the tract_ne1.. troa 0.1 JIHs to 10 XHI &110 CaD produce
hl1'Ilful Itfect.. Srleral d.cad•• '1/. will be adopted a. the aailllll
penal.sible el.otric field atr'lIIth for RJ' rUlt in China.

,. oth.r radiation conUtiona
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1. S. Ial'au1d. _el P. eseraki J "11010Clcal Itf.cta of X:1Cl'Oftv.",
mm Inc., Stl'Ou4abU!'1 \19'76).

2. Chi., Hul _el tee lo-chine. "A .tu4, ot _icroRve .atetl
studard" , J. Zhejl.. Kec110al lJlliver.ltl, 8:57 (Chine.e)
(1919). -

,. K.B. Sa4chikova, I. V. I1konova. I.A. Denlaova, Q. V. SIlecova.
LB. IROYakalll ad V.l. Soldatoya. "Arterial prea.ure under
the .fteet ot low-intendt7 .icrowave and bi,h t..perature",
!!I. ,lfr Prot Zabol. 2117 (h••ian) (1m).

4. V.P.Ilidii'dev. -Se oarcUo-vueular Blat.. of am under the
efteet of euper-bleh frequenal electraaagnet1c flelds", 1:18
(Rue.ian) (1m).
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S..,.ral hctors other thl.ll 1Dtenaitr, do•• , ad freqaenol ruee
..,. &lao iafluftce the haratal ett.ct. ot IJ' u4 IV rl4iaUon.
PIll_ u4 continual mon• .,e U1 be elitferent tor th.lr
blcet~.cta. In C.echc.lcwakia, the ezpo.ure standard. tcr th_ are
ditf.rent. III the .v ezpoaure .tandard ot Cana4a, the uzill_
perai••ible 1..,e1 v.. cliUerenUated betv.. whole-b047 ezposura and
ezJlO81lN of _tNaItl... A eli.tincUon betwe.n conUJUIOu
(ata+:"0DU7 ti.ld) _ intemitt_t (noutationarJ t1elc1) _polUI"
,... ..... 1D Pol.. ad thea accepted 'b7 the 8o,,1.t UnioJl 11l their
aloruva..,. eat.v _penn .t_ar4.. The .abient t ..peratura and
the pr••ence of X-ral aUatioJl ar. alao ccnaUered 1Jl the usn
oooupatioDal ezpoll1lra atucla1'd. All tho•• factors 'bould be
in. ,iaated anc1 atud1~ further.

!'lulll It aJIou14 • pointed out that the .teV ezpcnr.
stuclarel rill continue to 'be perfected with lncreaa1111 movltdee.


