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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 which have been 
attributed to radio frequency and microwave radiation is also part of 
the report. 

*Three supplementary listings bring the number of citations to more 
than 2300. 
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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 concem 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 difficult 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. [NV] 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 authors are 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 topico 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-distribution government reports are 
available upon request. 

4 

;, 

'' ~ 



I 

I • 

i~ 

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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The Outline of Reported Biological Phenomena ('Effects') and 
Clinical Manifestations Attributed to Microwave and Radio-Frequency 
Radiation, is patterned after that given by R. Murray, et al., in an 
article entitled, "How safe are microwaves", which appearedin Non­
Ionizing Radiation 1(1):7-8 (1969). Some of the "effects" were listed in the report by s.-F. Cleary and w. T. Ham, Jr., entitled, "Considera­tions in the evaluation of the biological effects on exposure to micro­wave radiation", (Background document, Part I, 1969, for the Task Force on Research Planning in Environmental Health, Subtask Force on Physical Factors in the Environment). The discussion and suggestions offered by Byron McLees, Edward Finch, Lewis Gershman, and Christopher Dodge relat­ing to the Outline are also g~atefully acknowledged. 

Preparation of the bibliography was supported by the Bureau of 
Medicine and Surgery, Department of the Navy, under work unit MF12.524. 015-0004B. 
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CHAPTER 1 

Reported Biolor;ical Phenomena ( 'Effects ') and Some 
r.linicaJ Manifestations Attributed to Microwave 

and Radio-Frequency Padiation (See Note) 

A. Heating of Organs~•: (Applications: Diathermy, r.lectrosurrery, rlectro-

coagu]ation, rlectrodesiccation, rlectrotomy) 

l. Whole Body (temperature rer,ulation defects), Hyperpyrexia 
2. Skin 
3. Bone and Bone Harrm-: 
4. (a) Lens of Eye (cataractous lesions - due to the avascular 

nature of the lens which prevents adequate heat dissipation.) 
(b) Corneal damar,e also possille at extremely hirh fre<:uencic'-'. 

5. Genitalia (tubu] ar degeneration of testicJ es) 
6. Brain 
7. Sinuses 
8. :tetal Imp] c;J.nts (burns near hip pins, €:'tc.) 
The eff~cts are ['Enera11y reversible except for 4a. 

B. Chanfes in Physiologic Function 

]. 

2. 

'"I 
J. 

4. 
s. 
6. 
7. 
8. 
9. 

] 0. 
J ] • 
12. 
] 3. 
J 4. 
15. 

16. 

Striated }~scle Contraction 
Alteration of Diameter of Blood Vesse]s (increased vascular 
elasticity), Dilation 
Changes in the Oxidative Processes in Tissues and Organs 
Liver Enlargement 
Altered Sensitivity to Drug Stimuli 
Decreased Spernatogenesis (decreased fertility, to sterility) 
Altered Sex Patio of Births (more girls!) 
Altered l~nstrua1 Activity 
AltPred Fetal Development 
Decreased Lactation in Nursing Mothers 
r-:.eduction in Diuresis (I:a+ excretior., via urine output) 
P.lterec1 T'enal Function (decreased filtratior by tulules) 
Chanfes in Conditioned Reflexes 
Decreased Llectrical T'.esistance of Skin 
Changes i.n tlw Structure of Skin I'.eceptors of tl·:e (a) Ur·e:-:;t ive, 

and (b) GJooc-Carryinr Systems 
Altered Bloo<l flow rate 

* It is also reported that lm,, levels of irradfation produce a coolinp 

effect - "hypercompensation". 

Note: These effects are listed without comment or endorser:1ent t~ince the 

literature abounds ·with conflicting reports. Tn some cai;es the basis for 

reporting an "effect" was a single or a non-statistical observation Fhich 

may have been drawn from a poorly conceived (and poorly executecl)experi­

ment. 
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17. 

18. 
19. 

20. 
21. 

22. 

23. 
24. 
2s. 
26. 
27. 
28. 
29. 

Alterations in the Biocurrents (EEG?) of the Cerebral Cortex 
(in animals) 
Changes in the Rate of Clearance of Tagged Ions from Tissue 
Reversible Structural Changes in the Cerebral Cortex and the 
Diencephalon 
Electrocardiographic (EKG) Changes 
Alterations in Sensitivity to Light, Sound, and Olfactory 
Stimuli 
Functional (a) and Pathological (b) Changes in the Eyes: 
(a) decrease in size of blind spot, altered color recognition, 
changes in intraocular pressure, lacrimation, trembling of eye­
lids; (b) lens opacity and coagulation, altered tissue respira­
tion, and altered reduction-oxidation processes 
Myocardial Necrosis 
Hemorrhage in Lungs, Liver, Gut, and Brain J At Fatal Levels 
Generalized Degeneration of all Body Tissue of Radiation 
Loss of Anatomical Parts 
Death 
Dehydration 
Altered Rate of Calcification of Certain Tissue 

c. Central Nervous System Effects 

1. Headaches 
2. Insomnia 
3. Restlessness (Awake and During Sleep) 
4. Electroencephalographic (EEG) Changes 
5. Cranial Nerve Disorders 
6. Pyramidal Tract Lesions 
7. Conditioned Reflex Disorders 
8. Vagomimetic Action of the Heart; Sympaticomimetic Action 
9. Seizures, Convulsions 

D. Autonomic Nervous System Effects 

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

and Inhibition of the Sympathetic Nervous System 

E. Peripheral Nervous System Effects 

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

1. Neurasthenia - (general "bad" feeling) 
2. Depression 
3. Impotence 
4. Anxiety 
5. Lack of Concentration 
6. Hypochondria 
7. Dizziness 
8. Hallucinations 
9. Sleepiness 

10. Ins omni a 
11. Increased Irritability 
12. Decreased Appetite 
13. Loss of Iiemory 
14. Scalp Sensations 
15. Increased Fatipability 
16. Chest Pain 
17. Tremor of the Hands 

G. Behavioral Changes (Animal Studies) 

P.eflexive, Operant, t,voidance, and Discrimination Beh.,:iviors 

H. Blood Disorders 

Changes in: 
1. Blood anJ 13pne ·rarrov 

(V = 
(v = 

in vivo) -.- --.- ,\ 
ln Vltn,,, 

2. Phagocytic (polymorphs) and 13actericida] '."unctionR of LLic(: ('.',v) 

3. Hemolysis :.att> (increase), (a shortenec lifespan of ('el 1 ) 

4. Sedimentation Late (increase), (due to c·hanr.eEC in ser,:. rct- 1 n 
levels or drnount of fibrinoger. (?)) 

5. ::umber of Erythrocytes (<lecrease), also nunher of Lyr,-,:cc':·tef, 

6. Blood GJucose Concentration (increase) 
7. 

9. 
10. 
11. 
12. 

Blood Histamine Content 
Chol e.s terol and Lipi <ls 
Gamma (also o: af)d S) (;lobulin, and Total Protein Concentration 
Number of Eosinophils 
Albumin/Globulin ratio (decrease) 
Hemopoiesis (rate of formation of blood corpuscles) 

13. Leul:openia (increase in number of whHe ceJ ls), and Leul:ocvtosis 
14. P.eticulocytosis 

I. Vascular Disorders 

1. Thrombosis 
2. Hypertension 
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J. Enzyme and Other Biochemical Changes 

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 Rate of Cell Division 

10. Increased Concentration of RNA in Lymphocytes, and Decreased 
Concentration in Brain, Liver, and Spleen 

11. Changes in Pyruvic Acid, Lactic Acid, and Creatinine Excretions 
12. Change in Concentration of Glycogen in Liver (Hyperglycemia) 
13. Alteration in Concentration of 17- Ketosteroids in Urine 

K. !letabolic Disorders 

1. Glycosuria (sugar in urine; related with blood sugar?) 
2. Increase in Urinary Phenol (derivatives? DOPA?) 
3. Alteration of Rate of Hetabolic Enzymatic Processes 
4. Altered Carbohydrate Hetabolism 

L. Gastro-Intestinal Disorders 

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

H. Endocrine Gland Changes 

1. Altered Pituitary Function 
2. Hyperthyroidism 
3. Thyroid Enlargement 
4. Increased Uptake of Radioactive Iodine by Thyroid Gland 
5. Altered Adrenal Cortex Activity 
6. Decreased Corticosteroids in Blood 
7. Decreased Glucocorticoidal Activity 
8. Hypogonadism (usually decreased testosterone production) 

N. Histological Changes 

1. Changes in Tubular Epithelium of Testicles 
2. Gross Changes 
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O. Genetic and Chromosomal Changes 

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

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 particles, 
and orientation of cellular and other (non-biologic) particles) 

Also, orientation of animals, birds, and fish in electromafnetic 
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 Hair 
6. Brittleness of Hair 
7. Sensations of Buzzing Vibrations, Pulsations, and Ticklin?, 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 Rhythms 
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CHAPTER 2 

BIBLIOGRAPHY OF REPORTED BIOLOGICAL PHENOMENA ('EFFECTS') AND CLINICAL 
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Conf. on Biological Effects of Microwave Radiating Equipments (Susskind, c., ed,) 3:1-9, "Biological effects of microwave 
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8, ADDINGTON, C, H,, OSBORN, C., SWARTZ, G,, FISCHER, F, P., & SARKEES, Y, T. (1959) Proc. 3rd Tri-service Conf. on Bio­
logical Effects of Microwave Radiating Equipments (Susskind, C,, ed.) 1:10-14, "Thermal effects of 200 megacycles (cw) irradia­
tion as related to shape, location, and orientation in the field" 

9, ADDINGTON, C. H,, OSBORN, C,, SWARTZ, G., FISCHER, F, P., NEUBAUER, R, A,, & SARKEES, Y. T, (1961) Proc. 4th Tri-service 
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14, ALEKSEYENKO, N. YU. (1956) In: Materialy po evolyutsionnoy fiziologii. Simpozium (Materials on evolutionary physiology. 
Symposium), Moscow, Leningrad, .!_:7-, [Title not given] [A UHF field evoked changes in muscle function of frogs] 

15. ALEYEV, A, M., YELANTSEVA, V, R., & DZHUMAGALIYEV, M, (1961) Zdravookhraneniye Kazakhstana (Public Health of Kazakhstan) 
_(4): 75-78, (JPRS 9713), "Effect of a VHF-HF field on the course of experimental echinococcus" [B, J] 

16, ALLAM, D, S. (1969) J. Microwave Power !!_(2):108-114, "Conference Report: Radio and microwave radiations, applications, 
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17, ALM. H, (1958) (In German) Berliner Medizinische Verlagsanstalt G.m.b,H, Berlin, 174 pages, Introduction to Microwave 
Therapy 

18, ALTABASHEVA, V. P,, & IL'YASHEVICH, M. I. (1934) Biulleten Gosudarstvennogo Tsentral'nogo Instituta Sechenova (Bull. of 
the State Central Institute of Sechenova) (4-5), "The effects of the action of short waves on the morphology and the physical 
and chemical behavior of the blood of the rabbit" 

19. ALTMAN, C. (1969) Zoologischei Anzeiger, Germany, 32(Suppl):416-430, (In German) "The physiological effect of electric 
fields on animals" 

20. AMER, N, (1956) Proc. Institute of Radio Engineers 44:2A-, "An observation on the detection by the ear of microwave 
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21. ANDRIYASHEVA, N. M. (1937) In: The Biological Action of VHF-HF-Ultrashort Waves (Kupalov, P. S,, & Frenkel, G. L., eds.), 
All Union Institute of Experimental Medicine, Moscow, pp, 373-379, "Occupational hazard of VHF-HF and the preventive measures" 

22. ANIKIN, M, M., & RUMYANTSOVA-RUSSKIKH, M, V, (1961) J, of Neuropathology and Psychiatry imeni S,S, Korsakov 61(8):1122-
1128, "High frequency currents in the treatment of poliomyelitis in adults" [Q4] 

23. ANNE, A,, SAITO, M,, SALATI, O, M., & SCHWAN, H.P. (1961) Proc. 4th Tri-service Conf, on the Biological Effects of 
Microwave Radiation, Vol. 1 (Peyton, M, F., ed.) pp. 153-176, "Relative microwave absorption cross sections of biological 
significance" 

24, ANNE, A,, SAITO, H., SALATI, O, M,, & SCHWAN, H, P, (1962) 1 Univ. of Penna, Rpt. No, 62-13, 125 pages, RADC-TIJR-62-244, 
(AD 284981), "Penetration and thermal dissipation of microwaves in tissues" [A] 

25, ANNE, A., SALATI, O, M,, & SCHWAN, H, P. (1961) Digest of the 4th Internat, Conf, on Medical Electronics, Biological 
Effects of Microwaves 1 (Athermal Aspects), (Frommer, P. L., ed.) Plenum Press, New York, p. 153-, "Relative microwave absorption 
cross section of mankind" 
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26. ANNE, A., & SCHWAN, H.P. (1963) (From: Ph.D. Dissertation of A. Anne, Univ. of Penna., "Scattering and absorption of 
microwaves by dissipative dielectric objects: The biological significance and hazards to mankind" 
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Equipments (Susskind, c., ed.) 1_:82-93, "Some effects of ultrahigh frequency energy on primate cerebral activity" [C] 
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2061. "And now, microwave pollution -- An expose of the damage wrought to humans by radar, electronic ovens, and TV trans­
mission," In: Moneysworth Magazine (In: Issue to be published, Fall 1971), (110 West 40th Street, New York, N. Y. 10018) 

2062. "Biological Effects of Electromagnetic Radiation - A Bibliography," Behavioral Radiology Lab., Walter Reed Army Institute 
of Research, Wash., D. C~, 250 pages, (1971) [by M. H. Grove] 

2063. "Technical manual for radio-frequency radiation hazards," especially Appendix A, entitled, "Biological effects of rf 
radiation;" First Revision of NAVSHIPS 0900-005-8000 Manual (Ref 111939, this bibliography), Dept. of the Navy, Naval Ship 
Engineering Center (July 1971) 

*Note: Items in this list have been alphabetized but the original numbering has been retained. 
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APPENDIX A 

ACCESSION NUMBERS 

Report Number Agency Assigning Number 

AD- Defense Documentation Center (DDC), formerly Armed Services 
Technical Information Agency (ASTIA) 

JPRS- Joint Publications Research Service 

LC-ATD- Library of Congress - Aerospace Technology Division 

PB- National Technical Information Service (NTIS), U. S. Dept. 
of Commerce 

RADC-TR­

OTS-

DA-

SC­

ACSI-

CR­

N­

A-

x..; 

NLL-

Rome Air Development Center, Griffiss Air Force Base, N. Y. 

Office of Technical Services, u. S. Dept. of Commerce 

Department of the Army 

Sandia Laboratory, Albuquerque, New Mexico 

Assistant Chief of Staff for Intelligence (Army, Washington, 
D. C.) 

National Aeronautics and Space Administration 

Scientific & Technical Aerospace Reports (STAR) of NASA 

International Aerospace Abstracts of Amer. Inst. of Aero~ 
nautics & Astronautics 

Classified NASA document (avail. from NASA Sci. & Tech. Info. 
Facility, P.O. Box 33, College Park, Md., 20740) 

National Lending Library for Science & Technology, Boston 

Spa, England 
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21 November 1971 

SECOND SUPPLEMENTARY LISTING 

to 

Bibliography of Reported Biological Phenomena ("Effects"), and Clinical Manifestations Attributed to Microwave and Radio­
Frequency Radiation; Naval Medical Research Institute Research Report No. 2 on Project MF12.524-0004B, dated 4 October 1971, 

i.l by Zorach R. Glaser. 

2073. BARANSKI, S. (1971) Aerospace Medicine ~(11):1196-1199, "Effect of chronic microwave irradiation on the blood forming 
system of Guinea pigs and rabbits" 

2074. BOSISIO, R. G., & BARTHAKUR, N. (1969) J. of Microwave Power !!_:190-, (Abstr. in: Non-ionizing Rad • .!_(4):193 only, (1970)), 
"Microwave protection of plants" 

2075. BOSISIO, R, G., BARTHAKUR, N., & SPOONER, J. (1970) J. of Microwave Power 2_:47-53, (Abstr. in: Non-ionizing Rad • .!_(4): 
193 only, (1970)), "Microwave protection of a field crop against cold" 

2076. BREY SSE, P. A. (1969) J. Microwave Power 4:25-29, (Abs tr. in: Non-ionizing Rad • .!_(2): 102-103, (1969), Abstract 1143), 
"Microwave uses on the Campus; a study of envirori"mental hazards" 

2077. CLEARY, S, F. (1970) Critical Reviews in Environmental Control 1 (Chemical Rubber Co.):257-306, (Abstr. in: Non-ionizing 
Rad • .!_(4): 194 only, (1970)), ·-"Biological effects of microwave and radio frequency radiation" 

2078. DAVIS, F. S,, WAYLAND, J. R., & MERKLE, M. G. (1971) Science .!_I!: 535-537, (6 Aug.), "Ultrahigh-frequency electromagnetic 
fields for weed control: Phytotoxicity and selectivity" 

2079. OOBREV, B., et al. (196?) Works of the Scientific Research Institute of Labour Protection and Occupational Diseases (Sofia, 
Bulgaria), .!2_:31-40-;-(Abstr. in: Non-ionizing Rad. l(l):43 only, 1971)), "High frequency electromagnetic waves and (production of) 
ozones 11 

2080. HAMID, M. A. K., BOENER, W. M., & TONG, S. C. (1970) J. of Microwave Power 2_:44-46, (Abstr. in: Non-ionizing Rad • .!_(4): 
193 only, (1970)), "Microwave irradiation of potato-waste water" 

2081. HAMID, M.A. K., & BOULANGER, R. J. (1969) J. Microwave Power 4:11-18, (Abstr. in: Non-ionizing Rad • .!_(2):102 only, (1969), 
Abstract 1140), "New method for control of moisture and insect infestations of grain by microwave power" 

2082. HEYDENREICH, A. (196?) Arbeitsmedizin - Sozialmedizin - Arbeitshygiene, {l;tuttgart),~:280-284, (Abstr. in: Non-ionizing 
Rad. l (1) :44 only, (1971)), "Radiation-induced eye lesions" 

2083. IIZUKA, K. (196?) Report (AD 667729) Avail. from DOC Clearing House, "Photographing microwave fields" 

2084. JANES, D, E., LEACH, W. M., MILLS, W. A., MOORE, R. T., & SHORE, M. L. (1969) Non-ionizing Rad • .!_(3):125-130, "Effects 
of 2450 MHz microwaves on protein synthesis and on chromosomes in Chinese hamsters" 

2085. JOLY, R., et al. (196?) Revue des corps de sante des armees, (Paris), 10:235-259, (Abstr. in: Non-ionizing Rad. 2(1):43 
only, (1971)), "Possible biological and physiopathological effects of v.h. f. electromagnetic radiations from radar aerials" 

2086. McLEES, B. D., & FINCH, E. D. (1972) In: Advances in Biological and Medical Physics, 14, Academic Press, N. Y., "Analysis 
of the reported physiologic effects of microwave radiation" 

2087. MAY, K. N. (1969) J. Microwave Power 4:54-59, (Abstr. in: Non-ionizing Rad • .!_(3):151 only, (1969), Abstract 1167), Appli­
cations of microwave energy in preparation of poultry convenience foods" 

2088. MICHAELSON, S, M. (1970) Non-ionizing Rad. 1(4):169-176, "Pathophysiological aspects of microwave irradiation, Part I -
Thermal effects"; Part 2, ibid. (1971) I(l) :27-38-; "Critical analysis of the literature" 

2089. PAZDEROVA, J, (1968) Pracovni Lek. 20:10-, "Effects of electromagnetic radiation of the order of centimeter ano meter 
waves on human's health" 

2090. PLHAK, M., SERVUS, V., & SCHUBERTOVA. J. (196?) Vojenske zdravotnicke listy (Prague), 38(1):7-9, (Abstr. in: Non-ionizing 
Rad • .!_(4):194 only, (1970)), "Hazards associated with microwaves, and preventive examinationsof radar specialists" 

2091. PLISCHKE, E.W., & WOLFF, W, F. (196?) J. of the American Soc. of Safety Engineers .!;>_(6):12-15, (Abstr. in: Non-ionizing 
Rad. l(l):43 only, (1971)), "Tuned in or turned on -- r.f. radiation study" 

2092. ROGERS, S. J., & KING, R. S. (1970) Non-ionizing Rad • .!_(4):178-189, "Radio hazards in the m.f./h.f. hand" 

2093. ROSE, V, E., GELLIN, G. A., POWELL, C. H., & BOURNE, H. G. (1969) Amer, Industrial Hygiene Assoc, J. lQ_:137-, "Evaluation 
and control of ei,posures in repairing microwave ovens" 

2094. SKLENSKY, B., NEDBAL, J., & ZAKOVA, L. (196?) Pracovni lekarstvi 20:363-366, (Abstr. in: Non-ionizing Rao, J(3)152-15J, 
(1969)), (Also CIS abstract 562-1969), "State of health of workers exposed to radio frequency radiation in industrial establish­
ments at Grno" 

I 
2095. TAKAHASHI, K,, VASISHTH, R. C., & COTE, W. A. (1969) J. Microwave Power !!_:64-67, (Abstr. in: Non-ionizing Rad • .!_(3):151 
only, (1969), Abstract 1/69), "Uniform polymer distribution in, paper saturated with polymer solutions via microwave power" 

2096. TERRILL, J, G. (1970) Archives of Environmental Health .!2_:265-271, (Abstr. in: Non-ionizing Rao • .!_(4):195 only, (1970)), 
"Microwaves, lasers and X-rays -- adverse reactions due to occupational exposures" 

2097. URBAIN, W. M. (1969) J. Microwave Power 4:59-61, (Abstr. in: Non-ionizing Rad • .!_(3):151 only, (1969), Abstract 1168), 
"Some thoughts on the problems of microwave heating and food processing" 
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2098. "Non-ionizing radiation - an introduction'', Non-ionizing Rad. _!(l) :5-6, (1969) 

2099. "Biological injuries and effects", Rept., Bur. of Rad. Health/DEP 70-3, Dept. of Health, Education and Welfare, (Abstr. 

in: Non-ionizing Rad. !(1):41 only, (1971)) 

2100. "Consumer hazards: Why they happen and how they can be fixed", Electronics, 3 August 1970, pp. 54-67, (Abstr. in: Non­

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

2101. "Microwave Oven Safety", in: Hospital Administration Notes, No. 41, Bureau of Medicine & Surgery, Department of the 

Navy, p. 7 only, Oct. 1971. 
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17 April 1972 

THIRD SUPPLEMENTARY LISTING 

to 

Bibliography· of Reported Biological Phenomena ('Effects') and Clinical Manifestations Attributed to Microwave and Radio­

Frequency Radiation; Naval Medical Research Institute Research Report No. 2 on Project MF12.524.015-0004B, dated 4 October 

1971, by Zorach R. Glaser. (AD #734391) 

2102. ALLIS, J. W., & JANES, D. E. (1970) In: Radiation Bio-Effects Summary Report, Hodge, D. M., (ed.), for Jan-Dec 1970, 

Div. of Biological Effects, Bur. Rad. Health, DIIEW, (Rept. No. BRH/DBE 70-7), pp, 131-136, "Ultraviolet spectral changes in 

bovine serum albumin after irradiation with microwaves at 2.45 GHz" 

2103. BAERHALD, I!. R. (1970) Wehrmedizinische Monatsschrift 14: 249-257 (In German), (Abs tr. IIA71-12845), "Effects, pre­

cautionary measures, and medico-military aspects involved in handlin~ microwaves" 

2104. BAKER, K. F., & FULLER, W. II. (1965) llnpub. data cited in: OLSEN, C. 11., DRAKE, C, L., & Bl'NCH, S. L., J, of Microwave 

Power .!_:45-56, "Some biological effects of microwave energy" 

2105. BALDWIN, M. T., & EDWARDS, W, P. (1970) In: Radiation Bio-Effects Summary Report, Hodge, D, M., (ed.), Jan-Dec 1969, 

Div, of Biological Effects, Bur. Rad. Health, DIIEW (Rept. No. DBE 70-1), pp. 83-94, "Cerebral effects of radio frequency energv" 

2106. BARTSEVICJ!, B, N., ILIN, A. V., KRIVENKO, V, N,, ROGUSSKII, S. S., & ULITSKII, L. A, (lq70) Voenno-Meditsinskii Zhurnal 

_: 39-41 (In Russ.), (Abs tr, 11A70-20489), "Results of dynamic observation of persons working in the region of influence of a 

microwave field" [Study of behavior and blood chemistry (including proteins)] 

2107. JlEliLI!JG, U. II. (1969) Report (7 pages), U.S. Dept, llealth, Education, & Welfare, Public Health Service, Consumer Pro­

tection & Environ. llealth Service, Environ. Control Admin., llur, of Rad. Health, "Biological effects of radio- and low-frequency 

electromagnetic radiation" (Preliminary Draft) 

2108. BELOVA, S. E. (1962) In: The Effects of Radar on the lluman Body (Results of Russian Studies on the Subject), Turner, J. J., 
(ed.), pp. 43-48, (AD /1278172), "The effectsof micro,raveirradiation on the eye" 

2109. BEREZil!SKAJA, D. I. (1940) Vestn. Oftal. 16:466-470 (In Russ.), (Abstr. in: Zentralbl. f.d. g:es, Opnth. 47(1):21 (Sept 

16, 1941)), "The effects of diathermy on the anterior part of the eye" 

2110. BEUCHAT, L. R., FOX, K. I., LECHOWICH, R. V., & WEBSTER, F. I!, (1969), (Abstr. //A69-80724), "Procedure for evaluating the 

effects of 2,450 Milz microwaves upon Streptococcus faecalis and Saccharomyces cerevisiae" 

2111. BEYER, E. C., PAY, T. L., & IRWIN, E. T., Jr, (1970) In: Radiation Bio-Effects Summary Report, Hodge, D. M,, (ed.), 

for Jan-Dec 1970, Div. of Biological Effects, Bur. Rad. Health, mmw, (Rept. No. BRH/DBE 70-7), pp. 248-250, "Developmental and 

genetic testing of Drosophila with 2,450 MHz microwave radiation" 

2112. BIELICKI, z., BARANSKI, S. CZERSKI, P., & HADUCH, S. (1963) Rev, Med, Aero, (Paris) 2:106-107 (Feb-Mar), (In Fr,), 

"Analysis of difficulties of occupational activity in personnel exposed to micrometric wave-irradiation" 

2113. BIRENBAUM, L., KAPLAN, I. T., METLAY, W., ROSENTHAL, S. W., SCHMIDT, H., & ZARET, M. M. (1969) J. of ~!icrowave Power 

~: 232-243, "Effect of microwaves on rabbit eye" 

2114. BLAGODATIN, Ya. A. (1960) In: Sbornik Rabot ~ Glaznykh Boleznei, Gorkii, pp. 19-25, (In Russ.), (Abstr. in: Abstr. 

of Soviet Med. 2. (5): 745-746 (May, 1961)), "The effect of cyclodiathermy coagulation on the eye of rabbits" 

2115. BOGGS, R. F., & SHEPPARD, A. P. (1971) Ph.D. Dissertation, Georgia Inst, of Technology, Atlanta, Dissertation Abstr. 

_:766B, (134 pages), "Determination of the effects of electromagnetic energies on the hematologic system" 

2116. BOGGS, R. F,, SHEPPARD, A, P., & CLARK, A. J, (1972) Health Physics g(3):217-224, "Effects of 2450 Milz microwave 

radiation on human blood coagulation processes" 

2117, BOUCHAT, J., & MARSOL, c. (1967) Arch, Ophthalmol. (Paris) 32_(6):593-596 (In Fr,), "llilateral capsular cataracts from 

radar" 

2118. BRECHER, s. (1970) In: Radiation Bio-Effects Sunnnary Report, Hodge, D, M., (ed.), Jan-Dec 1969, Div, of Biolor,ical 

Effects, Bur. Rad, Health, DREW, (Rept. No, DBE 70-1), pp. 176-177, "The reversal of mitotic eff.ects of Colcemid in cultures 

of human peripheral lymphocytes" 

2119. BRETZ, K., & KUZMANN, E. (1970) In: Proc. of Hungarian Acad. of Sci., & Sci. Soc, for Telecommunication, Colloq. on 

Microwave Communication, 4th, Budapest (Apr. 21-24, 1970), "Effect of microwave field-son biological structures" [Hossbauer 

spectrum of submolecular chanr.es of oxy-hemo~lobin in animal blood exposed to microwave irradiation] 

2120. BRO\-nl, P. E. (1965) Brit. Comm. & Electronics 12:20-23, (Abstr. /IA65-14639), "'leasurin~ intense P.F radiation" [includino. 

radiation effects on humans] 

2121. BUCWIA!l, !I, F, (1971) Pennsylvania Triangle (A Univ. of Penna. Under~raduate Publication 39(2) :6-9 (!:ov), "Electromagnet.Le 

response in bone" 

2122. BUDD, R. A., LASl:EY, J,, & KELLY, C. (1970), In: Radiation Bio-Effects Summary Report, Hodge, n. 'I., (ed,), for .Jan-flee 

1970, Jliv. of lliolop,ical r:ffects, Bur, Rad. Health, DIIEW, (Rept. No. BR.II/DBE 70-7), pp. 161-161, "l!ematological resnonse of fct.1.l 

rats followinr 2450 '!Hz c,icrowave irradiation;" and (with llOWf:S, ·r.) pp. 164-166, "J:inrtl.cs nf molls<' h<'matopoietic colony,­

formin!! units following injury by 2450 }Tilz microwave irradiation" 

2123, BURMEISTER, !l, (1956) Klin. Hbl. Augenh. lli_(3):336-342, (In r.er.), (Abstr. in: Zentralbl. f. d, pes. orhth, 2!.(2):115 

(July 1957)), "Results of irradiatinr. the eyes with Microuaves" 
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2124. BURNER, A. M. (1969), IEEE Internat. Con£. on Communication, Vol. 69C29-CON, (Ju!'le 9-11), pp. 32-1 through 32-6, "Biologic 

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

2125. BYC!IKOV, M. S. (1961) Tr Lening Obshchestva Yestestvoispytateley 62(1):110-, "The effect of an SllF electrical field on 

strychnine poisoning in white mice" 

2126. CALDWELL, J. C., CLARK, W. B., DOUGHERTY, J, D., & HOWE, W. M. (1965) Aerospace Medicine 36:466-471 (Rept. /IA65-81073), 

Evaluation of an alleged case of radiation-induced cataract at a radar site" ~ 

2127. CARAMAZZA, F. (1932) Atti Cong. Soc. Oftal. Ital. 31:264-274 (In Ital.), (Abstr. in: Zentralbl. f. d. ges. Ophth. ].!.(2): 

71-72 (1934)), "Experimental research on adhesive chorioretinitis due to diathermy coagulation of the diasclera" 

2128. CARAMAZZA, F. (1933) Boll. Ocul. 12:1357-1426, (In Ital.), (Abstr. in: Zentralbl. f. d. ges. Ophth. 31(11):658 (1934)), 

"Adhesive chorioretinitis after diascleral and transcleral diathermocoagulation" 

2129. CARLOTTI, M., ROLAND, J., & ROLAND, M. (1936) Rev. Oto-neuro-oftal. 14(4):260-268, (In Fr.), (Abstr. in: Zentralbl. f. d. 

ges. Ophth. 36(11/ 12): 644 (1936)), "The effects of short waves of very high frequency on the superficial circulation of the ocular 

globe, the retina, and the optic nerve" 

2130. CARLSON, N. L. (1967) Report (N67-25893, NASA-CR 83925, NSR-36008027), "Dielectric constant of vegetation at 8.5 GHz" 

2131. CARROLL, D. E. & LOPEZ, A. (1969), J. of Food Science 34:320-324, "Lethality of radiofrequency energy upon microorganisms 

in liquid, buffered, and alcoholic food systems" 

2132. CARSON, R. W., & INNIS, W. E. (1970) Naval Weapons Lab. (Dahlgren, Va.), Tech. Rept. TR-2481, "Electrical impedance of 

the human body for HF (2-30 MHz) band, (Initial results)" 

2133. CEPERO-GARCIA, G., & COMAS-CESPEDES, L. (1933) Rev. Cubana Oto-neuro-oftal. 2:199-208 (July/Aug), (In Span.), (Abstr. in: 

Zentralbl. f. d. ges. Ophth. 30(9):488 (1934)), "The action of medical diathermy on-the normal and patholop,ic eye" 

2134. CHASON, L. R. (19??) Ph.D. Dissertation, Baylor University, "The effects of visible light and microwave radiation on 

endocrine organs in the rat" 

2135. CHERNOVA, L. K. (1965) Electronic Treatment of Material (3): 89-96, (N66-36597), "On the role of electrical. and magnetic 

fields in the vital activities of biological systems" 

2136. COGAN, D. G. (1958) In: Systemic Ophthalmology, Part VI, Chapt. 4, sec. IV, pp. 637-643 (Sorsby, A., ed.), 2nd edition, 

London: Butterworth & Co., Ltd., "Radiant energy" [Effects on eye of various forms of radiation; including r-f, microwaves, etc.] 

2137. COGAN, D. G., DONALDSON, D. D., & REESE, A. B. (1952) AMA Arch. of Ophthalmol. !:]_: 55-70, "Clinical and patholop,ical 

characteristics of radiation cataract" 

2138. COHEN, B. H., & LILIENFELD, A. M. (1970), Annals of the N. Y. Academy of Science 171, Art. 2:320-327, "The epidemio­

logical study of mongolism in Baltimore" 

2139. COHEN, L., & WOLICl'.I, E. A. (1971) Naval Research Laboratory Rept. 117306, 18 pp. (AD 887806L), "Nuclear resonance 

absorption as a diagnostic and investigative technique" [including a discussion of the interaction of short-wavelenrth electro­

magnetic radiation with matter] 

2140. CORRADO, M. (1938) Ann. Ottalm. e Clin. Ocul. 66(10):721-739, (In Ital.), (Abstr. in: Zentralbl. 1. d. ges. Ophth. li3(i,): 

349 (June 27, 1939)), "The effects of short-wave irradiation (short waves of 30 m and ultrashort waves of 6 m) on the circula­

tion of the ocular fundus" 

2141. DAINOTTO, F., et al. (1962) l'oliclinico 69: 270-, (In Ital.), "Study of glycositic fractions in th<' skeletal muscle of 

experimental animals treated with microwaves" -

2142. DAl!ELIII, J. (1971) Federal Communication COTIU'liss. Rept. No. 7104, "VHl'-UIIF radiation hazards and safety <>uidelines" 

2143, DANIELS, R. (1969) In: Frequency Technology 7_(10) :18-40, "Some side effects of n•c (electromar.netic compatibility)" 

2144. DAVIE, S. J., ROMERO-SIERRA, C., TANNER, J. A., & VILLA, F. (1969) In: l'roceedinr,s, World <:onf. on UJrd Hazar,ls to 

Aircraft, Nat. Res. Council, Queen's Univ. Kingston, Ontario, Can., pp. 215-221, (Abstr. I/A70-35993), "'licrowaves - a potential 

solution to the bird hazard problem in aviation" 

2145. JlOCHKIN, I. I. (1970) Voenno-Meditsinskii Zhurnal _: 42-43, (In Russ.), (Abs tr. /IA71-20539), "Influence of a microwave 

field on the hemopoietic system" 

2146. DUKE-ELDER, W. S. (1926) Lancet 1: 1137-1140, 1188-1191, 1250-1254, "The pathcilop:ical action of Hr.ht upon the eye" 

[including very long wavelength "light"] 

2147. DYACHENKO, N. A. (1970), Voenno-Meditsinskii Zhurnal :35-37, (In Russ.), (Abstr. //A70-28358), "Effect of electro­

magnetic microwave radiation on the functional state of the myocardium" [human studies] 

2148. DYACJIENKO, N. A. (1970) Gigiyena Truda i Professional'nyye Zabolevaniya, lloscow, _(7):51-52, (In JPRS 51238, & N70-

39486), "Change in thyroid function [using 1311 in humans] after chronic exposure to microwave irradiation" 

2149. EAKill, s. K., & THOMPSON, w. D. (1965) Psycholog. Rept. Q:595-602, "Behavioral effects of stimulation by UHF radio fields" 

2150. EDMONDS, E., & HARTRANFT, J. (1971) Health Physics 21(3) :457-461, "A survey of residential and commercial microwave ovens 

in Orange County, California" 

2151. EINAUGLER, R. B., & KURZ, G. B. (1968), Amer. J. of Ophthalmology 66(5):866-869, (Abstr. #A69-80371), "Cataract secondary 

to microwave radiation" 
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2152. EINOLF, C. W. (1968), Ph.D. Disseration, U. of Rochester (Dissertation Abstr. ~(5):1568B (Nov)), "The low frequency 

dielectric dispersions of microorganisms" 

2153. ELY, T. s. (1971) In Letters to the Editor section of J. Arner. Med. Assoc. 217(10):1394 only, "Microwave death" [quotes 

section of an Armed Forces Inst. of Pathology rept. which discounted a report (citation #953, this Biblio.) of a human death 

allegedly induced by radar) 

2154. ENGLAND, T. (1949) Nature 163(4143):487-, "Dielectric properties of the human body in the microwave region of the spectrum" 

2155. FABIAN, F. W., & GRAHM, H. T. (1933) J. of Infectious Diseases 55:76-88, "Influence of high-frequency displacement cur­
rents on bacteria" 

2156. FANNEY, J. ll., & POWELL, C. H. (1967) Arner. Industrial Hygiene Assoc. J. 28(4):335-342, "Field measuremen.t of ultraviolet, 

infrared, and microwave energies" 

2157. FISCHER, H., & MULLER, H. (1964) Truppenpraxis (Tactics, Technique, and Traininii for Officers of the Military), Rept. 

No. 10,pp. 757-758, (A65-80058), "Are radar waves dangerous to man?" 

2158. FISHER. L. J. (& CARPENTER, R. L.), (1969) Ph.D. Dissertation, Tufts Univ. (University Microfilms, Inc., No. 70-18,002), 

"Peak versus average power in D'.icrowave induction of lenticular cataracts" 

2159. FREY, A.H., & EICHERT, E. E., III (1971) P.andomline, Inc., (Willow Grove, Pa.), Rept., 63 pages, "On the nature of electro­

sensing in the fish" 

2160. fREY, J., & BOWERS, R. (1972) Spectrum, Inst. of Electrical & Electronics Engineers, Inc., .2_(3):41-47, "\}hat's ahead 

for microwaves" [includinp. research on health hazards] 

2161. FRIE!lD, A. w., JR. (1972) Naval Medical Res. Inst. (Bethesda, Hcl.), (Research Rept. No. 4 on Project :IF12.5211.015-0001B), 

"Low frequencies, motile cells, measurements, and models: Part I. The effects of lo,• frequencv electric f ielc\s on a:nr>E,bae ,me: 

their uses as tools for studying ·cellular structure" 

2162. FUGITT, C. Il. (1960) Office of Naval Research (London) Rept., 5 pap,es (AD l/2448f7L), on ti1c "l'ourth t.nnual Tri-Service 

Conference on the Biolor:ical Effects of Microwave '<adiation" 

2163. GALANill, N. F., POLYAK, B. L., VOLKOV, V. V., KRICHAGIN, .V. I., & MEllVEnF:V, V. I. (1956) Voennorned 7.h. (9):25-32, ",'.ork 

conditions for radar set operators and the possible preventive measures ap;ninst general fati.~_ue and eyP. fatiP:ue 11 

2164. GELLill, G. A. (1971) In the f'uestions & Answers section of .T. Amer. l!e.d. Assoc. 216(10) :1651 only, "Effect of micro­

wave oven on facial radiodermatitis" 

2165. GLASER, z. R., & HEIMER, G. M. (1972) Dioenvironmental Safety ~(l): 10-15, (.Tan), "Determination ancl elimination of 

hazardous microwave fields ahoard l!aval ships" 

2166. r:LllTOVA, K. V., & SADCl!U:OVA, ll. N. (1970) C:igiyena 1'ruda i Professional 'nvye 7.al,ol.evaniya, '·lose.ow, (7): 24-27, (In 
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