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I' ABSTRACT

More than 2000 references on the biological responses to radio

frequency and microwave radiation, published up to June 1971, are

included in the bibliography.* Particular attention has been paid to

the effects on man of non-ionizing radiation at these frequencies.

The citations are arranged alphabetically by author, and contain as

much information as possible so as to assure effective retrieval of

the original documents. An outline of the effects whicb have been

attributed to radio frequency and microwave radiation is also part of

the report.

*Three supplementary listings bring the number of citations to morei than 2300.

SKej Words

Biological Effects
Non-Ionizing Radiation
Radar HazardsRadio Frequency Radiation

Microwave Radiation
Health Hazards
Bibliography
Electromagnetic Radiation Injury

The comments upon and criticisms of the literature made in this report,

and the recommendations and inferences suggested, are those of the

author, and do not necessarily reflect the views of the Navy Department

or of the Naval Service.
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Foreword

It is the hope of the author that this bibliography will provide guid-
ance to the diffuse and conflicting literature on the biological responses
to electromagnetic radiation at radio- and microwave-frequencies, with
particular reference to the effects of concern to man. Such guidance is
needed in the formulation and appraisal of criteria and limits of human
exposure to "non-ionizing" radiation, and in the planning and conduct of
future research.

The original plans were to categorize and key the literature cita-
tions to the "outline of biological and clinical effects" (Chapter 1).
This proved to be a much more dif"icult and time-consuming task than
anticipated, and was actually completed only for about 400 papers. Thus,
the letter-number combinations given in square brackets for some of the
"A" through "C" citations refer to the outline. INV] indicates the cita-
tion was "not verified".

The standard format used throughout the bibliography is: author,
(date), journal, volume, (issue): page, "title". The authors are alpha-
betized, and in chronological order. Multiple authora 'xe also alphabeti-
cally ordered according to the second, third, etc., author. Inclusive
pagination is given where possible, as is the original language of the
citation. Report accession and translation numbers (some of which are
cited in Appendix A), and alternate sources are listed when known. The
title of books is underlined. When the title of the report was not avail-
able (or not given), a short (one line) description of the paper is listed
whenever possible. Reports in which the name of the author was not given
are listed chronologically using the format, "title", reference, source,
(date). In many cases the citation was obtained from secondary (and
tertiary) sources. For this reason it was impossible to put every citation
into a consistent format.

In a few cases, papers have been cited which were presented at
symposia or meetings devoted to the present topic, even when the report
title suggests that it does not pertain directly to the topic. This has
been done to show the wide range of items considered relevant (at least
at the time of the meeting, and by the organizing chairman) in past years.
An example is "electroanesthesia".

A few citations of marginal and/or peripheral relationship have also
been included so that the reader may judge the applicability to his indi-
vidual research needs. Examples are reports dealing with the biological
effects of static and alternating magnetic fields, experimental techniques
using radio frequency and microwave radiation (e.g., electron spin reso-
nance, and nuclear magnetic resonance spectroscopy), and microwave expo-
sure limits, regulations, and standards.

References for a few limited-distribu ion government reports are
available upon request.
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The author welcomes information which will correct errors and omis-
sions (both of which no doubt exist). Copies of new papers would be
greatly appreciated, and would encourage updating and revising the biblio-
graphy periodically.
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T- .aut line of Reported Biological Phenomena ('Effects') and
Clinical eal1festations Attributed to Microwave and Radio-Frequency I
Radiatior, is patterneh after that given by R. Murray, .et al., in an
article entitled, "Has-o safe are alcrowaves", which appeared in Non-
Ionizing Radiation 1(1):7-8 (1969). Some of the "effects" were listed
in the r#.ort by S. F. Cleary and W. T. Ham, Jr., entitled, "Considera-
tions in the evaluation of the biological effects on exposure to micro-
wave radiation!, (3ackground document, Port 1, 1969, for the Task Force
on Research Planving in Environmental Health, Subtask Force on Physical
Factors in the Environment). The discusbion and suggestions offered by
Byron McLees,, Edward Finch, Lewis Gersbman, and Christopher Dodge relat-
ing to the Outline are also gratefully acknowledged.

Prepare-r *.-n of the bibliography was supported by the Bureau of
Medicine A,;,, -.irgery, Department of the Navy, under vork unit HF12.524.
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CIHAPTER I

Peported Diolorical Phenomena (*Effects') and Some
Clinical Manifestations Attributed to !Iicrowave

and P.adlo-Frequency Padiation (See Note)

A. Heating of Organs* (Applications: Diathermy, rlectrosurrerv, Flectro-
coagulation, I.lecrrodesicoation, lectrotomy)

1. M.ole Body (temnerature repulation defect), !Hyperpyreyla
2. Skin
3. Bone and Bone . tarro:
4. (a) Lens of Lye (cataractous lesions - due to the avascular

nature of the lens vhich prevents adequate heat dissipat i,w.I
(M) Corneal damane also poosil le at extrei.ely 0It fro- u4-i. 'c.

5. e'enitalia (tubular dreg.?neration of testicleF)
C.. hrain
7. Sinuses
S. etal Inplants (burns near hip ?ins, erc.)
The effects are :tneralPy reversible except for 4a.

B. Chianes in liv, o.ogic .function

I. Striated :ttscte Contraction
2. Alteration of DWi-meter of Blood Vessels (increasec' va.tcr-lar

elasticity), Dilation
S. Changes in the Oxidative Processes in Tissues and ArranL
4. Liver Lnlargement
5. A.ltered Sensitivity to Drug Stitruli
6. Decreased Spernato.enesis (decreased fertility, to steril.)
7. Altered Sex Patio of Blrths (more girls!)
8. Altered ,!enstrual Activity
9. Altered Fetal Devwlopment

I. iAecreasee Lactation in :ursing ":others
'.l. Reduction in i'iuresis (',a+ excretio:,, via urine output)
!2. Altered !'era!! function (decreased filtratir," ::- tul alef)
13. U:hanf-es in (onditioned P:eflexes
14. iecreased .;lectrical .eristance of Skin
15. Changes in tbU Structure of Skin re.cptorn of tie (a) i.-ti~e,

and (b) i-loot'-Carryinr Systcr.-:
16. Alterrd mIood Fnow !:ate

* It is also reported that leov levels of irradiation produce a cooling
effect - "hypercor.pensation".

Note: Thece effects are listed without comment or endorse.:ent :Aince. t-e
literature abounds with conflicting reports. In sonte cases the !:asi. f~nr
reporting an "effect" was a single or a non-statistical observaticr, i'"ich
may have been drawn from a poorly conceived (and poorly executed)xpevri-
fnente
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17. Alterations In the Siocurrents (KW?) of the Cerebral Cortex
(in animals)

18. Changes In the Rate of Clearance of Tagged Ions from Tissue
19. Reversible Structural Changes In the Cerebral Cortex and the

Diencephalon
20. Electrocardiographic (EKG) Changes
21. Alterations In Sensitivity to Light, Sound, and Olfactory

StImuli
22. Functional (a) and Pathological (b) Changes in the Eyes:

(a) decrease in size of blind spot, altered color recogPltion,
changes In Intraocular pressure, lacriaation, trembling cf eye-
lids; (b) less opacity and coagulation, altered tissue respira-
tion, and altered reduction-oxidation processes

23. Myocardial Necrosis

24. Hemorrhage in Lungs, Liver, Gut, and Brain J At Fatal Levels
25. Generalized Degeneration of all Body Tissue of Radiation
26. Loss of Anatomical Parts
27. Death
28. Dehydration
29. Altered Rate of Calcification of Certain Tissue

C. Central Nervous System Effects

1. Headaches
2. Inomnia
3. Restlessness (Awake and During Sleep)
4. Electroencephalographic (EW) Changes
5. Cranial Nerve Disorders
6. Pyramidal Tract Lesions
7. Condittoned Reflex Disorders
8. Vagominetic Action of the Heart; Sympaticouminetic Action
9. Seizures, Convulsions

D. Autonomic Nervous System Effects

1. Neuro-vegetative Disorders (e.g., alteration of heart rhythm)
2. Fatigue
3. Structural Alterations Lu the Synapses of the Vague Nerve
4. Stimalatin of Parasympathetic Nervous System (Bradycardia),

and lnhbition of the Sympathetic Nervous System

E. Peripheral Nervous System Effects

Effects on Locowtor Nerves



F. Psychological Disorders ("Human Behavioral Studies") - the so-called
"Psychophysiologic (and Psychosomatic) Responses"

I. Neurasthenia- (general "bad" feeling)
2. Depression
3. Impotence
4. Anxiety
5. Lack of Concentration
6. Hypochondria
7. Dizziness
,S. Hal lucinations
9. Sleepiness

10. Insomnia
II. Increased Irritabiiity
12. ')ecreased Appetite
13. Loss of !:er-ory
14. Scalp SensarionsY 15. Tncreasee Fatirabilty 41r

16. Chest rainA
17. Tremor of the lianus

G. Behavioral (Cnanres (Aninal Studies)

Peflexive, Operant, tvoldance, and DIscrinination Belaviors

l. Mood Disorders
(V = in vivo)

(v = in vitrt.'
Changes in:
1. Bloo.' anC Bone *:arrcn%2. Pha~oryt.:r (polrVorphs) and Bactericidal "unctiornr f . ,v)

S3. llemol.-s.s .at* (increase), (a shortene,! lifeaz~: of , "
•. St-dir.enta-ion ;ate (increase), (due to ,-e. ;n sp, t " I

levels or ar:ount of fitrino-er. (?))
"5. ::uriber of L.rythroc'tes (Cecrease), also nneher of 1.yr- c, tt'.

Bl. ood CtluccFe foncentration (increase)
7. Llood 11istanine rontent
Z. Cholesterol and Lipids
9. Garma (also u and 0) Gl.obulin, and Total Protein Concentration

10. Number of Eosinophils A
11. Albumin/Globulin ratio (decrease)
12. PHemopoiesis (rate of formation of blood corpuscles)

13. Leul-openia (increase in number of x0.ito cells), ancl Leu1-oc-,orosis
14. * .et iculocytosis

1. Vascular Disorders

1. Thrombosis
2. Hypertension

9
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JS Enzyme and Other Biochemical Changes

h Changes in activity of:
1. Cholinesterase (V,v)
2. Phosphatase (v)
3. Transaminase (v)
4. Amylase (v)
5. Carboxydismutase

6. Protein Denaturation
7. Toxin, Fungus, and Virus Inactivation (at high radiation dose

levels), Bacteriostatic Effect
8. Tissue Cultures Killed
9. Alteration In iRate of Coll Division

10. Increased Concentration of RVA in Lymphocytes, and Decreased

Concentration in Brain,. Liver, and Spleen
11. Changes in Pyruvic Acid, Lactic Acid, and Creatinine LxereJions

S12. Change in Concentration of Glycogen in Liver (Hlyperglycevia)

13. Alteration in Concentration of 17- Ketosterolds in Urine

SK. Metabolic Disorders

Glycosuria (sugar in uriTe; related with blood sugar?)
2. Increase in Urinary Phenol (derivatives? DOPA?)
3. Alteration of rate of ietabolic Enzymatic Processes
S4. Altered Carbohydrate Metabolism

L. Gastro-Intestinal Disorders

1. Anorexia (loss of appetite)
2. Epigastric Pain
3. Constipation
4. Altered Secretion of Stomach "Digestive Juices"

It. Endocrine Gland Changes

1. Altered Pituitary runction
2. Ilyperthyroidism
3. Thyroid Enlargement
4. Increased Uptake of Radioactive Iodine by Thyroid Gland
5. Altered Adrenal Cortex Activity
6. Decreased Corticosteroids in Blood

S7. Decreased Glucocorticoidal Activity
8. 1lypogonadism (usually decreased testosterone production)

IN. Histological Changes

1. Changes in Tubular Epithelium of TesticlesS2. Gross Changes

10



0. Genetic and Chromoscrtal Changes A

1. Chromosome Aberrations (e.g., linear shortening, pseudochiasm,
diploid structures, amitotic division, bridging, "sticky"
chromosomes, irregularities in chromosomal env-zlope)

2. Mutations =
3. Mongolism

4. Somatic Alterations (changes in cell not involving nucleus or
chromosomes, cellular transformation)

5. Neoplastic Diseases (e.g*, tumors)

P. Pearl Chain Effect (Intracellular orientation of subcellular part cles,
and orientation of cellular and other (non-biologlc) particles)

Also, orientation of animals, birds, and fish in electromagnetic

fields

Q. Miscellaneous Effects

1. Sparking between dental fillings
2. Peculiar metallic taste in mouth
3. Changes in Optical Activity of Colloidal Solutions
4. Treatment for Syphilis, Poliomyelitis, Skin Diseases
5. Loss of flair
6. Brittleness of flair
7. Sensations of Buzzing Vibrations, Pulsations, and Ticklinp About

the Head and Ears
8. Copious Perspiration, Salivation, and Protrusion of Tonpue
9. Changes in the Operation of Implanted Cardiac Pacemakers

10. Changes in Circadian PMythms

4
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SECOND SUPPLEMEVTARli LISTING
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Bibliography of Reported Biological Phenomena ("Effects"), and Clinical Itanifestationt. Attributed to Microwave and Raaio-
Frequency Radiation; Naval Medical Research Instituite Research Report No. 2 on Project MF]2.524-0004B, dated 4 October 1971,

* by Zorach R. Glaser.

2073. BARANSKI, S. (1971) Aerospace Mediciae 42(11):1196-1199, "Effect of chronic microwave irradiation on the blooa forming
sybtem of Cuinea pigs and rabbits"

2074. BOSISIO, R. C., 6 BJARIMAKUR, N. (1969) J3. of Microwave Power 4:190-, (Abbtr. In: Non-ionizinp Rau. )(4):193 only, (19700.
"Hicrowave protection of plants"

Z075. BOSISIO, R. G.. BARTHAXUR, N., & SPOGNER. 3. (1970) 3. of Ilicrowave Power 5:47-53. (Abstr. in: Non-ionizing Rad. 1(4):A

193 only. (1970)), "Microwave protection of a field crop against cold"

2076. BREYSSE, P. A. (1969) 3. Microwave Power 4:25-29, (Abstr. In: Non-ionizing Rad. 1(2):102. 103, (1969), Ab..tract 043).
"IMicrowave uses on the Campus; a study of environmental hazards"A

2077. CLEARY, S. F. (1970) Critical Reviewsin Enr.ironmental Control I (Chemical Rubber Co.):257-.104. (Abstr. In: Non-ionizing
Red. 1(4):194 only, (1970)), 'Biological effects of microwave and racio frequency radiation"

2078. DAVIS, F. S., WAYLANID, J. R.. & MERICLE, M. G. (1971) science 173:535-537, (6 Aug.), "Ultrahigh-frequency electromanneti..
fields for weed control: Pitytotoxicity and selectivity"

2079. IXIBREV, B., et &1. (196?) Works of the Scientific Research Institute of Labour Protection Aan Occupational hlisease, (Sofia,
Bulgaria). 17:31-40, (Abstr. In: Non-ionizing Red. 2(01:43 only. 1971)), "Hiph freqt-ency electrom~ignetic waves ano (r- ittion oft

2080. ILA'HIl, .4. A. K., BOENER, W. It., & TONG, S. C. (1970) 3. of Microwave Power 5:44-46, (Abstr. in: Non-ionizing Ksd. 14), 3

13 only. (1970)), "Microwave Irradiation of potato-waste water"A

2081. IIAIIID, M. A. K., &. BOULANGER, R. 3. (1969) J1. Microwave Power 4:11-18, (Abstr. in: Non-ionizing Red. 1(2):102 only, (1969).
Abstract 040), "New method for cont~rol of moisture and insect infeatationa of grain by vicrowave power"

2082. HEYDENRLIGII, A. (196?, beitsmeaizin - Sozialm-dizin - Arbeitshygiene, *;ttuupart),j.28O-2$4, (Abstr. in: ZNon-ionixinp
Rau .1(1):44 only, (1971)), "liaoiation-induced eye lesions,"

2083*. LIZUICA, IC. (196?) Report (AD 667729) Avail, from 006 Clearing House, "Photographing microwave fielus"3

E_ 2084. JANE.S, D. E., LEACH, W. M., HILLS, W. A., MOUOE, R. T., & SHORE, H. L. (1969) Non-ionizing Rad. 113):l25-130. "Effects.

of 2450 M~z microwaves on protein synthesis and on ciromobomss In Chinefe hamsters"

2C.85. JOLY, R.. et a1. (196?) Revue des corps de jante dea armees, (Paris), 10.235-259, (Abstr. in: Non-ionizing Ran. 2(11:43

only, ('971)), "Possible biological and physiopatholoxical effects of v.h.f. electromag~netic raoiationt, from radar serials"

2086. HcLEES, B. D., & FINCH1, E. D. (1972) In: Advances in Biological and Medical Physics, 14, Acacemic Pressý. N. Y., "Analyai.
of the reported physiologic effects of =icrowave radiatl'Jn"

2087. MAY, IC. N. (1969) J. Microwave Power 4:54-59. (Abstr. in: Nun-ionizing Rod. 1(3):151 only, (11969), Abstract F67), Appli-

cations of microwave energy it :-!~paration of poultry convenience foods" ~
2088. MICIIAELSON, S. It. (1970) Non-ionizing Red. 1(4):169-176, "Pathiophybiologica) asp4ects Of microwave irraciation, Patt I

Thermal effects."; Part 2, ibid. (1971) 2(l):27-3r. "Critical analysi*, of the literature"

S12089. PAZDLROVA, J. (1968) Pracovni Lek. 20:10-, "Effects of electromsgnetic radiation of the ormer of centimeter ano meter
waves on human's l-ealth"

2090. PULAX, ll., SEIIVUS, V., & SCHUBERTOVA. J. (196?) Vojenske zdravotnicke listy (Prague), 380 ):7-9. (Abstr. in: N..n-ionizin;'
Pau. 1(4):194 only, (1070)). "IMazaroa associated witzh microwaves, and preventive examinations of ra~ar specialistt,"

2091. PLISUL.L, L. W., & WOLFF. W. F. (196?) 3. of t0o Arturican Soc. of Safety Enrineors 146(6):12-15, (Abair. loi: Non-Jonizine
Rau. 2(l):43 only, (1971)). "Tunea In or turnea on - r.f. raciation stuay"

2092. ROGLRS, S. J., i4 KI,.C, R. S. (1970) Non-ionizingR Red. 1(4):178-189. "Radio hazaros in tte m.f.Ih.f. hand"

2093. :_;OSL.. V. v., (tLLIN, G. A., PMMWLL, C. it., & IlomN, it. G. 0196q) Amer. Incustrial Hlyriens Assoc. 1. 13:037-. "L--;nluafltri
ann control of ckpobures In repairine microwave Oven,"'

2094. SixLL:;5l.Y. B., NEDBAL, J., & ZAKOVA, L. (19s?) Pra,.ovni lekarstwi 2n:363-36n. (Al'sbtr. in: Non-ionizin,. ran. l(3)152-i..,

(1969)), (Also CIS abstract 562-1969). "State of Ittaltl, of workerb erposed_, to raolofrecquency raujation In 11noubtrGIl saz't
-ontz, at i~mno"

2095. TAKAHAShtI, K.. VASISII2II, R. C., I. COT,. W. A. (1965) J. Zticrowave Power 4:64-F7, (bt.In: ~on-tonizinp Rad. 1(3):151
only, (1969), hbstract 069), "Uniform polymer distribution in paper saturated wiTth polymecr ,olution, -Ia microwave power"

2096. TERRILL, J. G. (1970) Archives of Environmental Health, 19:265-271, (Abstr. In: :Non-innf71ng ROO. 1(4):195 Unly, (l'k70J,.

"Microwaves, lasers and X-rays - adverse react Ions due to occuptional exiwosurtus"

7097. URS.AIN, W.. m. (1969) ... Microwave Power 4:5"l5, (Abatr. in- Non-lonizinr ROn. 1(3):151 only, (1969), Abstract t68).

' "Some thourhts an tne problems of microwrave hez.ting ann food Processing"
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2098. ".on-ionizing radiation - an introduction", Non-ionizlng Rad. 1(1):5-6, (1969)

2099. "Biological injuries and effects'!. Rept.. Bur. of Md. Health/DEP 70-3, Dept. of Health. Education and, Welfsre. (Abstro

in: %on-ionizing Rad. 2(1):41 only. (1971))

2100. "Con.,mer hazard": Why they happen and how they can be fixed, El-ctronics, 3 August 1970.,pp. 54-:7, (Abstr. In: %kn-

ionizing Rad. 2(l):44 only, (1971))

2101. "Microwave Oven Safety". in: Hobpitai Adminitration Notes. No. 41, Bureau of Medicine 6 Surgery, Depart•ent of the

N*avy. p. 7 only. Oct. 1971.
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Frequency ladiation; Naval iedical Research Institute research Report Nto. 2 on Project HF12.524.015-0004B, dated 4 October
1971, by Zorach R. Closer. (AD 0734391)

2102. ALLIS, J. W., & JJAMS, D. E. (1970) In: Radiation Dio-Effects Stvarv R , 1tolg.e, 9. M., (ed.), for Jan-Dec 1970#
Div. of kiologiral Effects, Bur. Rad. Health, 01'1. (Rept. No. BI'1!IDBE 70-7). pp. 131-136, "Ultraviolet spectral chances in
bovine serum albumin after irradiation with microwaves at 2.45 ClMe"

2103. BAMIALD, t-. R. (1970) tlehrredizinische .lonateschrift 14:249-257 (In Cerman), (Abstr. A.71-12845), "Effects, pre-

cautionary measures, and medico-military aspects involved in Ra.dlinp microwaves"

"2104. BA'IM., K. F.. & FULLER, Wi. H. (1965) unpub. data cited in: OLISE', C. NI.. DRA•r., C. L.. & •tNCH, S. L., J. of iivrowave
PoYel 1:45-56. "Nor-& biolorical effects of mierowave enerry"

2105. MUiLlNIUM, IM. T., & EDUAiLDS, W. P. (1970) In: Radiation Bio-Effects Staarr RepMort, llodee U. 1., (ed.). Jan-nec 1969,
Div. of Biological Effects, Bur. Rod. Health, MIn, (Rapt. 3.'io. D 70-1), pp. 83-94, - Cerebral effects of radio frequency enercN"

2106. r.-RTSL%'II:,. . U., ILIM, A. V., K.IVJ3.K V. V i., r.(I.sEII, S. S., i. LriTS.Il, I.. A. (I1)71) Voennao-Meditsinskil Zhurnal
:39-41 (In Puss.), (Abstr. 'A70-20489), "results of dynamic observation of persons workins In the rerion of influence of a

"-crovave field" fStudy of behavior and blond chenistry (including proteins))

2107. X~lz.111=. U. 11. (1969) r~eport (7 popgea), r.S. *)eat. Health. Education, ut llelfaret Pidilic Health Service, Cnnson~er Pro-
tection & Environ. Health Service, E-,iton. Control %dmt., rur. of r.ad. l'ealth, "Biolorical eifects of radio- and low-frequency
eicctronaxnetjc radiation" (Prelimlnary b.raft)

2108. BELOVA. S. E. (1962) In: The Effects of Radar on the loan Body (Results of Cussian 5tudies on the Subject), Turner. J. ..J
(ed.). pp. 43-48, (AfD 8278172), lfe" erffe-ts of microwave irradiation on the eye"

2109. BER1ZI'ESIZAJA, D. 1. (1940) Vesta. Oftal. 16:466-470 (In Phss.), (Abstr. in: Zentralbl. f.d. sea. Ophth. 47(1):21 (Sept
16, 1941)), "The effects of diatheray on the ant-ior part of the eye"

S 2110. BEUCIUAT, L. R., FOX. K. I., LrMEUMC , . V., & LTJSTEr, r. it. (1969), (Abstr. fA69-80726), "Procedure for evaluatlin the
effects of 2,450 .OIS ictrowaves upon Streptococcus faecalis and Saccharomyces cerevisiae"

2111. MEYri, F. C.., PAY, T. I.., & iUINw, P. T., Jr. (1970) In: Radiation Bio-Effects Somarv Report, liede, fl. M., (ed.),
for Jan-Dec 1970, Div. of Blological F~fects, Bur. Rad. Health, TIUM, (-wt. o. N1W/VBE 70-7), pp. 248-250, "Oevelopmental and 4

penetic testing of Dr %tila with 2,450 -ft microwave radiation"

2112. BIELICKtI, Z., SAR•NSKI, S. CZERS.I, P., & RIWDUCH, S. (1%4) Rev. Mled. Aero. (Paris) 2:106-107 (Feb-ftr). (In Fr.).

"mAalysis of difficulties of occupational activity in personnel exposed to aicrometric wave irradiation"

2113. 3IP.RAIJIM. L., KA"lAl, 1. T.. "LAY, V., W. IROSE AL, S. V., SCWIDT, U•*. ZAZET., M. .M. (1969) J. of Ilicrowave Power
4_:232-243, "Effect of microwaves on rabbit ey"

.2114. .LAWODATIN, Ta. A. (1960) Is: Sbornik Robot KI!ni1kiElian=ykh Role!nel, Gorkil, pp. 19-25, (In Russ.), (Abstr. in: Abstr.
'of Soviet .ed. 1(5):745-746 (Nay, 1961 effect of evclodisthoeru oay lation on the eye of rabbits"

* 2115. DW.GS6 i. Vt, " SHEPPARD, A. P. (1971) Ph.D. Dissertation, Georgia Inst. of Technology., Atlanta, nissertation Abstr.
:7663. (134 james), "Determination of the effects of electrocarnetic ecergies on the henatologlc Syst*" a

2116. !"CU, K. F., SH•EPARD, A. P., & CLARK, A. J. (1972) Health Physics 22(3):217-224, "Effects of 2450 .•z microwave
radiation on human blood coagulation processes"

2117. II0UCHAT, J.. & MARSOL, C. (1967) Arch. Ophthalsol. (Paris) 27(6):593-596 (In Fr.), "Bilateral capsular cataracts from
ra~ar"

Zi18. "w"'FE., S. (1970) In: Radiation Rio-Tffects r Report, Hodge, . '1., (ed.). Jan-Dec 1969, niv. of Beiological
Effects, Bur. Rad. Tiealth, PEVma (mt. so. DuE 70-f), pp. iN1-177, "The reversal of mitotic effects of Coleuld in cultures
of human peripheral lymphocytes"

2119. M•.Z. I-. 1 .iltv.I , E. (1970) In: Proc. of Hlntgarlis had. of Sei.. & Scd. Soc. for Telecommication, Collaq. on
nicrowave ConIcaiIon, 4th, bodapeSt (Apr. 21-24, 1970), "Effect of micrvwave fields on hinlotical structures" [:osbsauer

.'ektrut of submolecular chances of oxy-beantlobin in &niral blood exposed to microuave irradistion!

2120. r.!r:, P. F. (1965) Brit. CoW'. S rlectronics 12-20-23. (Abstr. -,Af'S-14417), "`'ea'urin- intense 17 raliation" |Incluair-
radiation leffects on. hsanARS-

r.
2121. LLC'-wr, .1. F. (1971) Pennsylvania Trianle (A Univ. of "eons. Undereraduote fu-lication 39(2OW1 (C'-ov), "L.lectroe.arr.. _-

rearoase In bone"

2122. A•.b, f.. A., LASWX, J.. & RELLY, C. (1970), to: Radiation .Ro-Effects S• .•.y !l. un.d', t.. :.. (ed.), for .Jav-:a'-

1970. .1tv. of pItolt.-Ical rffectsw. !'Ar. "ad. hea~th, TUIIX, (rept.- o. W.101117 V V-7). r. lf51-!- 1. Vpt'ni resnonse of t
rats follovinr Z43.. '1:ht ?'lrnwave irradiation;" rnwl (wit;. MIS, .)P. M-66-.I~ "I fr":Ir'. Wf '-'.'s" haton..irtic roloan-
fominr unitu fol!m:lnr Injurv tv 24O '1.- nirr-.oive Irradiation'

2123. nVMIST1.E, ri. (19561 Flin. bhl. Auteah. 129(3):V16-•-. 'In rer.). (Abstr. in: Feetralbl. f. d. -es. -phth. L1(2):Ir
(Juiv 1957)),'cRa-ults of irradtatin" the evex %itX "lcrnuea"v_



2124. flUPliM. A. Ht. (1969). iEE nternat. Conf. 2n Communication, Vol- 69C29-GOt, (iu,.e 9-11). pp. 32-1 through 32-6, "Aiologic

effects of radio and microwaves: present knowledge: future directions"

2125. BYEOIKOV, :h. S. (1961) Tr Lening fbshchestva Yestestvoispytateley 62(1):11N-, "Thte effect of an SUP electrical field on
strychnine poisonine in white mice"*

2126. CALIMELL, J. C.. CLARr. V. .B.. DOUCIFTY, J. D., & IHOE, W. 'I. (1965) Aerospace M1edicine 36:466-47! (Rept. #S65-81073).
Evaluation of an alleged case of radiation-ifiduced cataract at a radar site"

2127. CARAIAZZA. F. (1932) Atti Cone. Soc. (ftal. Ital. 11:264-274 (In Ital.). (Nbstr. in: Zentralbl. f. d. ges. Ophtb. 31(2):
Elý 71-72 (1934)), "Experi•ental research on adhesive choriore-tinitis due to diathermy coagulation of the diasclera"

2128. CARU\AZZA, F. (1933) Boll. Ocol. 12:1357-1426, (In Ital.), (Abstr. in: 7.entralbl. f. d. ges. ophth. 31(11):658 (1934)),
"Adhesive choriorctinitis after diascleral and transcleral dlathcrmocosgulation"

2129. CARILOfTI, H., R•IOLI). J., S ROLA&IM, H. (1936) Rev. oto-neuro-oftal. 14(4):260-268, (In Fr.), (Abetr. in: 7entralbl. f. d.
ges. Ophth. 36(1112)1644 (1936)), "The effects of short waves of very hih f-requeney on the superficial circulation o" the ocular -•
globe, the retina, and the optic aerve"

2130. CAEISON., H. L. (1961) Report (!:67-25893, NASA-CR R3925,. *SR-36008027), "Dielectric constant of vacetation at 8.5 G!lt

2131. CARROLL, D. I. 6 LOFEZ. A. (1969), J. of Ptood Science 34:320-324, "Lethality at radiofrequency energy upon microorgantirs
in liquid, buffered, and alcoholic food systeste" -i
2132. CARSON. R. W.. & I.HIS. W. E. (1970) Naval IUeapons Lab. (Dahigren, Va.). Tech. Rept. TR-2481. "Electrical Impedance of
the human body for 11F (2-30 .liz) band, (Initial results)"

2133. CEPE1O-.RitCI., G., & GCE.AS-CESPEFjES, L. (1933) Rev. Cubana Oto-neuro-oftal. 2:199-208 (July/Aug). (In Span.), (Abstr. in:
Zentralbl. f. d. ges. -phth. 230(9):488 (1934)), "The action of medical diathermy on7-the normal and patholoric eye"

2134. C•IASM L. R. (19M?) Ph.D. Dissertation, Baylor Vniversity, "The effects of visible light and microwave radiation an
endocrine organs in the rat"

2135. CHEREOVA, L. K.. (1965) Electronic Treatment of :Iaterial (3):89-96, (1.:6-36597), "An the role of electrical and matoetirS fields in the vital activities of biolog.ical systeme"

2136. COCA.. 0. I.. (1958) In: Svstenic Ohthalzolw. Part Vl, Chapt. 4, sec. IV, pp. 637-643 (Sor.by, A., ed.), 2a4 edition,

London: Butterworth & Co., Ltd., "E' iant ener Effects on eye of various foras of radiation- including r-f, nicrouaves, etc.l

2137. COGAR, D. C.. DOALDSO, D. D., & REESE, A. $. (1952) M.,A Arch. of Ophthalbol. 47,.55-70, "Clinical and pathological
characteristics of radiation cataract" fig

"213S. CMUM2, I. P.. 6 LILIM.FEWM, A. H. (1970). Annals of the N. Y. Academy of Science 171, Art. 2:320-327, -be epidenio-
logical study of conpolisn in laltitore"

2139. COWI-!, L., & fLMLIC.l, E. A. (1971) Naval Pc-.carch Laboratory Rept. P7306, 11 pp. (AD 87906L), "'*uclear resonanct
absorption as a diagnostic and Investigative technique" lincluding a di-cussion of the interactien of ethrt-vaveleeth lectr.-Smatnetlc radiation with matter]

214q. WKcdI, H. (193S) Ann. Ottaln. e Clic. Ocul. 66(10):721-739, (In 1tal.), (.N.str. in: 7antrall.1. 1. d. tc-4. 'sthth. 1.3(AU)
349 (June 27. 1"39)), "The effects of short-wave irrad-•ation (short waves of 30 m and ultrashort waved of 6 t-) on the circula-
tion of the ocular fundus"

2141. nIAINM•O, F., ct al. (19621) PoliclInico 49:270-. (In ltal.), "Study of tlycositic fractions In t:ue -lelotal -uncle o:
erecrirtental aninala treated with nicromaven"

21"Q. .AM-I.;;, J. (1971) Fn.Iernl (owulncation ronias. Rept. 1'n. 7144, "VUVl1TV -adlation hazards an.0 saferv uldellnea"

111.3. .II.:S. R, (19 )) In: Frequoncy Technoloay 7(10):1--40, "Fo-e side effects of E1": (-ilectronarnetic cormatl'litv!"

2144..W . S .. S .3., R L.(-SI:RA, C., TA2T6..3. A., &. VIL.A, F. (19019 In: Proceedine., llorld Cn'f. Mn Dimd razards to
Aircraft. Nat. res. omuncil. tlueen's tUniv. rinrston, 'ntariot Can., Pp. 215-221, (Abstr. vWA-IS993). "4lcrownvca - a rictential
solution to the bird hazard vroblen in aviation"W 

-

2145. D•GINIH. I. I. (1970) VoMno-.edltsiu&kli 71,u•ral :42-43. (Ia Russ.), (Abstr. PA71-2n519), "Influence of a fticrUWAVC
field on the henepoictIc systcn"

2146. --V.-E LrMF.. U. S. (19261 Lancet 1:1137-1140. 1148-1191, 1250-156, "The pathuilovical action of Iirht upon the eve

I|includinr very lons wavelength "light"I

2147. -MVACH -o, U. A. (1970). Voeonn-.Meditsinski rZhurnal 3M-37, (In •9•u.), (.Nbstr. -Al-293S), "Effect of Plectro-
magnetic microwave radiation -n the fnstrtionl state of the s"vocarditi" Ih-'nan studiers

2145. -MAC:rq.• N. A. (1971) r-igirtna .. I Profr-srni l nyyr Zbolevanlya, Moscow. (7):51-52, (in 11 R 51213A & :170-
39438). "G-a;.e in thyroid function [usir I in hurmln after caranic cxrosure to vicrm.ave irradiation"

2149. iAnl::, S. Yt.. & TIKOI, W. 0. (1965) rsych|oio. •e•pt. 17:1595-M2, "Cebavioral effects of stitulatio hj MT radio fields"

2150. E55IHH81. rX L.. ~ ART J. (1971) Ifralut b PyIts 21(3)--457-46'.. "A survey of residential And comrcial wicrowave ovenfs
in Ofrane County. Califo.-na1"

t151. ZIHL'cr Eq. R. 11., 4 RUR. C. It. (196t), Amer. .1. of bthals.Ol" fT S (Atr. CA6-60371), "C1taract *e"*%duty
to microtrave radiatiop"



2152. LItOLf. C. W. (1968), Ph.D. Disseration, V. of Rochester (Disnertation Abstr. 29(5):15688 (Nov)), "re low frequency
dielectric dispersions of microorganisms" e

2153. ELY, 7. S. (1971) In Letters to the Editor section of J. Amer. Mled. Assoc. 217(10):1394 only, "•Iicrowave death" [quotes
Section of an Armed Forces Inst. of Pathology rept. which discounted a report (citation 0993, this Siblio.) of a human death

__ allegedly induced by radar]

2154. flhCLý ), T. (1949) Nature 163(4143):487-, "Dielectric properties of the human hady in the microwave region of the Spectrum"

2155. FABIAN. F. U.. & 4CRAW, I. T. (1933) J. of Infectious Diseases 55:76-88, "Influence of hith-frequency displacement cur- 3
rents on bacteria"

2156. FVMA.Y, J. iH., & POWELL. C. H. (1967) Amer. Industrial Htygiene Assoc. J-. 28(4):335-342. "Field neasurement of ultraviolet.
infrared, and microwave enxergies"

2157. FI*-t1!LK, h., 4 613"LE., U. (1964) Truppenptaxis (Tactics, Technique. and Trainint for Officers a! the .ilitary). Kept.N;o. lOpp. 757-.'5b (Abý,-AOOSP,), "Axe radar waves • rosto zn?"

2158. FISH!E. L. J. (L CAIPEtEiR, K. L.), (1969) Ph.D. Dissertation, Tufts Lniv. (University Microfilms. Inc., No. 70-18,002)o.

"Peak "crsu- average poaer in stcrowave induction of lenticular cataracts"

2159. FPEY. A. L.. & EICUT. E. E., I11 (1971) randomline, Inc., (Willou Crave, Pa.). Rept., 63 paces, "On the nature of electro-
sensing in the fish"

216u. [XLV, j., & Iflts, C. (1972) Spectrum. Inst. of Electrical & Electronics Fnineers, Inc., 9(3):41-47. "lat''s £ead
for microwaves" tincludinr research on health hazards]

•16. -•;•.•),A. W.. Jr. (1921) ;Iav~l .'l-dical Peý. lost. (Bethesda. *%d.). (Aesearch Pe-pt. Vo. 4 on Proiect "l.t.)••~•,

"Lo- frequencies, motile cells. mcasureaonts, and models: Part I. The effi-.ts of lo" Lkrenuencv electric fiels or. 1.A9)iIta.".o e5l
their uses a% tools for studyinr cellular structure"
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