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ABSTRACT 

More than 3700 references on the biological responses to radio frequency 
and microwave radiation, published up to May 1976, are included in this 
bibliography of the world literature. Particular attention has been paid 
to the effects of non-ionizing radiation on man at these frequencies. The 
citations are arranged alphabetically by author (where possible), and contain 
as much information as possible so as to assure effective retrieval of the 
original documents. Soviet and East European literature is included in detail. 

This report is a compilation and integration of the first seven supple
ments, and the alphabetical addenda {appended to the original bibliography), 
with the revised bibliography of April 1972. The report is a successor to 
Naval Medical Research Institute (NMRI, Bethesda, MD 20014) Research Report 
No. 2, completed under Research Work Unit MF12.524.015-0004B in October 1971, 
by the senior author, and available from National Technical Information Ser
vice {Springfield, VA 22151) as AD #734-391. The original report was revised 
and reprinted in April 1972, and also contains the first three supplements; 
No.1 dated October 1971, No. 2 dated November 1971, and No. 3 dated April 1972. 
The revised report which consists of more than 2300 literature citations, is 
available from NTIS as AD #750-271, and includes, as the first chapter, an 
outline of the effects which have been attributed to radio frequency and 
microwave radiation. Supplement No. 4 (containing 327 citations) was completed 
tn June 1973, as an Electromagnetic Radiation (EMR) Project Office Report, 
Bureau of Medicine and Surgery (Navy), (Washington, DC 20372), and is avail
able from NTIS as AD #770-621. Supplement No. 5 (containing 497 citations) 
was completed in July 1974 as an EMR Project Office Report, Naval Medical 
Research and Development Command (NMR&DC, Bethesda, MD 20014), and is avail
able from NTIS as AD #784-007. The sixth Supplement {containing 241 citations) 
was completed in June 1975 (also as an EMR Project Office, NMR&DC Report), and 
is available from NTIS as AD #A015-622. The seventh Supplement (containing 
345 citations) was completed in May 1976 as a NMRI Report, and is available 
from NTIS as AD #A025-354. Supplement No. 8 (not included in this report, but 
containing 331 citations), was completed in August 1976 as a NMRI Report, and 
is available from NTIS as AD #A029-430. 

Relevant presentations made at technical meetings are included in a 
separate section. 

The "outline of bio-effects" which appeared in the original Bibliography 
has been included in this report as an Appendix. 
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2629. Proceedings of the 7th Annual Microwave Power Symposium, Sponsored by the International Microwave Power lnst., 
Ottawa, Canada, (24-26 May 1972), 

I 
Session 8 - "Biological Effects of Microwaves, I", OSEPCHUK, J .M. (Chmn.): 
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JUSTISEN, D.ll.. (lCanaas City VeterAns Adlll.iniatraticm llospital), "liodoeimatry, [use of anilllll physiological 
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WEISMAN, I.D., BENNETT, L.H. (National Bureau of Standards), & MAXWELL, L.R., Sr. (Naval Ordnance Lab.), 
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Workebop: Biological Effecta of Microwave Radiation, (ROSENTHAL, S.W., Moderator): 

GIAROLA, A.J., & KRUEGER, W.F. (Texas A&M Univ.), pp. 337-338, "Continuous ., .. posure of chicks to 
electr0111agnetic fields", 

LilJ, L.M., SKEWES, G.W., ROSENBAUM, F.J. (Washington Univ., St. Louis, Mo.), & LINDAUER, G.A. 
(Emerson Electric Co., St. Louis), pp. 333-334, "Further experiments seeking evidence of 
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LORDS, J.L., DURNEY, C.H., BORG, A., & TINNEY, c. (Univ. of Utah, Salt Lake City), PP• 335-336, 
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MICHAELSON, S.M. (Univ. of Rochester, N.Y.), & SCHWAN, H.P. (Univ, of Pennsylvania, Phila,), 
pp. 330-332, "Comparative aspects of radiofrequency and microwave biomedical resaarch" • 

3364. Digest of Tech. Papers, 1973 IEEE G-MTT Internat. Microwave Symp. (MALEY, S. W., ed.), "Applications in the 70's", 
held in Boulder, Colorado, (June 4-6, 1973): (presentation inadvertantly omitted from citation #2636, this Biblio.) 

TAYLOR, E.M., GUY, A.W., ASHLEMAN, B., & LIN, J.C. (U. of Washington, Seattle, WA), pp. 316-317, "Microwave effects 
on central nervous system attributed to thermal factors". 

3365. First Prague Symposium on Rheumatology, June 13-15, 1973; Sponsored by the Czechoslovak Medical Society (relevant 
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SVARCOVA, J. "Treatment of joint diseases with microwoves". 

336q. 18th Annual Meeting of Health Physics Society, Miami Beach, FL, June 17-21, 1973 (relevant presentation): 

TAYLOR, J. (USAEHA, Dept. of the Army, Aberdeen Proving Ground, MD), "Review of microwave standards". 

2637. IEEE Internat. Symp. on Electromagnetic Compatibility, New York, N.Y., (relevant presentation&), (June 2G-22, 19731 

Session lB. "Electromagnetic Pulse (EMP)", (SHEBMAN, R., Cbmn.): 

DAHLEN, G., "A survey of Swedish electromagnetic pulse (EMP) resaarch". 

Session 2B. "Biological Hazards from RF energy", (ROSENTHAL, s., Cbal.): 

BIGU DEL BLANCO, .J., B.(Jf!R()-SIERRA, C., & TANNER, .J .A., "Radio Frequency fields: A new ecological 
factor". 

KALL, A.R., "Studies of RF biological hazards from high power transmitters operating in the HF band". 

RASHID, A., "Math&~Utics of interactio~ between blood and elsctroaagnetic fields". 

SCHMITT, O.H., & TUClCER, R.D., "Human perception of moderate - strength, low frequency -gnetic fielo~" 

Session 3B. "Radio Frequency Radiation Hazards to Ordnance EED'tt"• (SETH, C., Cbal.); 

CAINE, S. , "Overview of the DoD electr-.agnetic hazards progr-", 

Session 4A, MILLBR, D. (Cbal), SMYTH, N,, PLINlt, R,, MITCHELL, J ., MALIJ:, .J,, & FRAZIER, M., "BMC and the 
Paceaaker - A Panel Discussion", 

3110. International Symposium on Dynaaics and Controls in Physiological Systems, and, The American Physiological sOCiety 24th 
Annual Fall Meeting, August 19-24, 1973, University of Rochester, Rochester, New York. 

APS session 53. "Hyperbaria and Radiation• (MICHAELSON, S.M., Chmn.) 

HOUK, W.M .• , MICHAELSON, S.M., & LONGACRE, A. Jr. (University of Rochester, Rochester, NY), "Thermal regulation 
in Long-Evans rats exposed to 2450 MBz microwave radiation". 

PHILLIPS, R.D., HUNT, E.L., & lUNG., N.W. (Battelle Pacific Northwest Laboratories, Richland, WA), "Physiologic 
response of rats to hypothermia induced by exposure to 2450 MHz microwave radiation". 

3367. International Genetics Society of America, "13th International Congress", August 20-29, 1973, Berkeley, California 
(relevant presentations): 

MITTLER, S. (Northern Illinois Univ., DeKalb), "Low frequency electromagnetic radiation and genetic·aberrations in 
Drosphila mel.anogaster". 

COHEN, B.H. (Johns-Hopkins University School of Hygiene and Public Health, Baltimore, MD), "Paternal radiation;-radar 
exposure and mongolism". 
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3368. Institute of Electrical & Electronics Engineers G-AP Internat. Symposium and USNC/URSI Meeting, Boulder, Colorado, 
August 21-24, 1973 (relevant presentations): 

BELDEN, L.H. "Diode probe for detection of microwave leakage". 

BOWMAN, R.R., & BELSHER, D.R. (National Bureau of Standards, Boulder), "Isotropic electric-field probes: Three new 
models". 

CHEN, K.M. (Michigan State U., E. Lansing), & HOOPINGARNER, T. "Cytological damage to chromosomes of living cells 
due to microwave radiation''. 

CRAWFORD, M.L. (Nat'l Bureau of Standards, Boulder), "Generation of standard EM fields using TEM transmission cells". 

DURNEY, C.H. (U. of Utah, Salt Lake City), GROW, R.W., SORENSON, K.L., & URE, R.W., Jr. "A microwave cumulative 
radiation personnel dosimeter". 

ECKER, H.A., & CAIN, F.L. (Georgia Inst. of Technology, Atlanta), "Illumination systems for research on biological 
effects of electromagnetic radiatio'\'· 

GIARqLA, A.H., KRUEGER, W.F., BRADLEY, J.W., & SHREKENHAMER, A. (Texas AiM Univ., College Station), "Preliminary 
results of the effect of electromagnetic fields on fecundity in birds". 

GREENE, f.~,. (Nat'l But·eau of Standards, Boulder), & fRAZER, J.W. (USAf School of Aerospace Medicine, Brooks AfB, TX),. 
"Development and construction of an electromagnetic near-field synthesizer for the Hf band". 

GUY, A.W. (u. of Washington, School of Medicine, Seattle), "Electromagnetic interactions with biological materials". 

HERMAN, W.A., & BASSEN, H.I. (Bureau of Radiological Health, Roekville, MD), "Microwave power density calibration 
utilizing the power equation concept". 

JOHNSON, c.c., & DURNEY, C.H. (U. of Utah, Salt Lake City), "A theoretical estimation of tissue anisotropy effects on 
electromagnetic power deposition (0.1 to 100 MHz)". 

OLSEN, R.G., JOHNSON, C.C. (U. of Utah, Salt Lake City), ROZZELL, T.C. (Office of Naval Research, Arlington, VA), 
DURHEY, C. H. , & LORDS, J. L. ( U. of Utah, Salt Lake City), "Microwave transparent temperature sensor". 

3111. "Third Internat. Cong. of the Intern.tional a.diation Protection Association (IRPA), Washington, D.C., Sept. 9-14, 1973. 

Session 2A. "Non-Ionizing Radiation•, (JANNBT, B. (Prance) Chan.) 

CARPBII'l'ER, R.L., FERRI, E.S., & IIAGAN, G.J. (Bureau of Radioloqical Health), "Pitfalls in the assessment of 
aicrowave radiation as a hazard". 

MICHABLSON, S.M. (Univ. of Rochester), "Bioloqical effects and expoaur. standards for non-ionizing electro-· 
aagnetic·energies•. 

SOBSS, M.J. (World Health Organization), "The long-tar. progr .... on non-ionizing radiation protection of the 
World Health Organization, Regional Office for Europe". 

Session 2A. Rapporteur Presentations, (CUIAKr, S. (USA) Jlapporteur) 

IIDA, a., & m&RIJDIA, T. (Japan), "Public health and control of non-ionising radiation in Japan". 

LEITH, I.S. (Australia), "A calibration facilit~ for aicrowave ~itora1 design and operating experience". 

LIBERMAN, A.N., BRONSII'l'EYN, I.E., OROBEY, V.V., SAI'DVSICAYA, M.S., CIIESNOIWVA, A.P., & SHUBIK, V.M. (USSR), 
"Combined effect of ionizing radiation and a superhigh-frequency field on the body". 

WUKASCH, M.C., 'THIEL, J.F. (USA), "Progress in the reduction of microwave exposure from microwave ovens, 
used in commercial food vending operations". 

Plenary Session. (VILLFORTH, J.C. (USA), Chan.) 

~.H. (France), "Protection probla.& involved by non-ionizing radiation". 

3112. International Microwave Power Institute (IMPI) "Sy.posium on Microwave Power", Sept. 10-13, Univ. of Technology, 
.Lou9hborouqh, U.K. 

Session lB. "Biomedical Applications and Effects" (VOSS, W.A.G., Univ. of Alberta, canada, chmn. l 

ALIIIUISY, G., & MISIK, s. (TKI, Budapest, Hungary), "Deteraination of the properties of the bound water in 
biological samples by microwave .. thode". 

BAILLIE, B.D. (Ancoats & crumpsall Hospitals, Manchester, UK), "A liaited review of the recent biological 
effects of microwave radiation". 

IIBRJU, B.s., CARPENTER, R.L., & HAGAN, G.J. (Northeastem Radiological Health Laboratory, Winchester, MA), 
"Use of a dielectric lens in aicrowave irradiation of animal subjects•. 

GRAIIT, E.H. (Queen Elizabeth College, London, UK), "Dielectric studiea on biological IIUlterials near 1 GHz: 
Biophysical and medical implications•. 
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Session 2A. "Microwave Heating Applications" (Relevant to this Biblio.), (TINGA, \~.R., Univ. of Alberta, Canada, Chmn.) 

KASHYAP, S.C., & LEWIS, J.E. (Univ. of New Brunswick, Fredericton, Can.), "Microwave processing of tr12c 

seeds", [for germination enhancement]. 

Session 2B. "Biomedical Effects I", (ROSENTHAL, S.W., Polytechnic Inst. of Brooklyn, NY, Clunn.) 

CZERSKI, P., & PAPROCKA-SLONKA, E. (National Res. Inst. of Mother & Child, Warsaw, Poland), "Microwave ir
radiation and the circadian rhythm of bone marrow cell mitoses••. 

GINNS, E.I., RUGH, R., HO, H.S., LEACH, W., GILLESPIE, L., BUDD, R., & HAZZARD, D.D.G. (U.S. Dept. of Health 
Education & Welfare, Rockville, MD), "Microwave biological effects under reproducible dosimetric 
environmental conditions". 

ROZZELL, T.C. (Office of Naval Research, Arlington, VA), JOHNSON, C.C., DURNEY, C.H., LORDS, J.L., & OLSEN, R.G. 
(Univ. of Utah, Salt Lake City), "A nonperturbing temperature sensor for measurements in electromagnetic 

fields". 

TOLER, J.C. (Georgia Institute of Technology, Atlanta), "Accurate measurement of microwave fields for medical 
and biological applications". 

Session 3A. "Microwaves In the Food Industry" (KENT, M., Torry Res. Station, Aberdeen, UK, & DECAREAU, R.V., u.s. Army 
Natick Labs., Natick, MA, Chmn.) 

ALEXANDER, O.W. (US Army Natick Labs.), "Process parameters for continuous microwave sterilization". 

ARMBRUSTER, G., & ECROYD, L. (Cornell Univ., Ithaca, NY) , "The use of pulsed heating periods in 915 MHZ and 
2450 MHz microwave cooking of meat". 

MUDGETT, R.E., TO, E., WANG, D.I.C., & GOLDBLITH, S.A. (Massachusetts Inst. of Technology, Cambridge), & 
OECAREAU, R.V. (US Army Natick Labs, Natick, MA), "Dielectric measurements of food materials". 

OHLSSON, T., & BENGTSSON, N. (Swedish Institute for Food Preservation Res., Goteborg, Sweden), "Development 
of a Pilot-Plant microwave food sterilizer and results of preliminary experiments". 

OHLSSON, T., BENGTSSON, N. (Swedish Inst. for Food Preservation Res., Goteborg, Sweden), & RISMAN, P.O. 
(Husqvarna AB, Husqvarna, sweden), "Dielectric data of foods at 915 MHZ and 2.9 GHz as a function of 
temperature: A comparison". 

RZEPECKA, M.A., & PEREIRA, R.R. (Univ. of Manitoba, Winnipeg, Can.), "Dielectric properties of dairy products 
at 2450 MHz". 

Session 38. "Biomedical Effects II", (RICKE'rrS, C.R., Medical Res. Council, UK; & MICHAELSON, S.M., Univ. of H.ochcster, 
N.Y., Chmn.) 

BIGU del BLANCO, J., ROMERO-SIERRA, C. {Queen's Univ., Ontario, Cun.), & TANNEH, J.l\. (National Res. Council, 
Ottawa, Can.), "Effect of microwave radiation on the nustic response of some sensitive plants". 

LANGLEY, J.B., YEARGERS, E.K., SHEPPARD, 1\.P., & HUDDLESTON, G.K. (Georgia Inst. of Technology, Atlanta), 
"Effects of microwave radiation on enzymes•. 

LAWRENCE, J.C. (Medical Res. Council Unit, Birmingham, UK), ''Effect of microwaves on isolated skin". 

McAFEE, R.D., CAZENAVETTE, L.L., & HOLLAND, M.G. (University School of Medicine, New Orleans, LA), "Screening 
for cataracts". 

MILROY, W.C., O'GRADY, T.C., & PRINCE, E.T .. (Naval Weapons Laboratory, Dahlgren, VA), "Electromagnetic pulse 
radiation: A potential biological hazard?". 

PHILLIPS, R.D., KING, N.W., HUNT, E.L. (Battelle Northwest Labs, Richland, WA), "Thermoregulatory, cardio
vascular and Metabolic response of rats to single or repeate~ exposures to 2450 MHZ microwaves". 

Session 4B. "Equipment Safety and Interference, (OSEPCHUK, J.M., Raytheon company, waltham, MA, Chmn.) 

ASLAN, E. (Narda Microwave Corp., Plainview, NY), "A broad-band isotropic probe for microwave power density 
measurements" .. 

McREE, D.I. (National lnst. of Environmental Health Sciences, Res. Triangle Park, NC), "Determination of energy 
absorption of microwave radiation using the cooling curve system11

• 

MOBLEY, M.C. (Federal Communications Commission, Laurel, MD), "Revisions of Federal Communications commission 
type-approval test procedures". 

OSEPCHUK, J.M. (Raytheon Res. Division, Waltham, MA), POERSTNER, R.A., & McCONNELL, D. (Amana Refrigeration, Inc., 
Amana, IA), "Computation of personnel exposure in microwave leakage fields and comparison with personnel 
exposure standards". 
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ROIIL, D., IAUN, H.M., IIADBBR, M.B.T., VOIGT, H., & STAUIICII, M. (Univ. of Ulm & ABG-Telefunken Co., Ulm, Ger.), 
•susceptibility of cardiac pacea&kers to radar interference•. 

VAN de GRIBX, A., ' BRITAIN, R.G. (U.S. De~nt of ... lth, Bducation, & Welfare, Rockville, MD), "Amendments 
to the US De~t of Health, Bduc.tion, and .. lfare aicrowave oven perfODIIUICe standard". 

Panel Discussion. "Biological Effects -Radiation Standards - Equi~nt Liaitations•, (G!U.LAGHER, J.C., univ. of 
Bradford, utt, Chan.). 

3113. "conference on Electrically Mediated Growth Mechani ... in Living Syateas•, The New York Academy of Sciences", Sept. 19·21, 
1973, New York, (LIIIOI'F, A.R., & RINALDI, R.A., Conf. a-.). 

Session I. "Biological Studies", (IIINICIII, C., Ulliv. of Southam calif., Los Anqeles, CA, Chllln.) 

BASSETT, C.A.L., PAWLUK, R.J., 'PILLA, A.A. (Col~ia Ulliv., NY), "Electrical effects in biological systems". 

BBCJCBR, R. (Veteran~~ Adainiatration Hospital, Syracun, IIY), "'l'he basic bioloqical data transmission and 
control system influenced by electrical forces•. 

IIIICJCBR, R., CONE, C.C., JAFFEE, L.F.,· PAJISBGIJIII, V.A., POIIL, H., & WEISS, L. "Panel Discuseion: The role of 
electrical potential at the cellular level in growth and development". 

BRICK, I., SHABFFER, B., S~R, H.,' GBNRARO, J.F. (New York Unbr..), "Electrokinetic properties and 
morpholoqical characteristics of a.phibian a.bryo gastrula cells". 

BRIGHTON, c.,' FRIEDENBERG, z. (Univ. of Pennsylvania, Phila.), "Electrical stimulation and oxyqen tension". 

CONE, c.o. (Eastern Virginia Medical School, Ha.pton }, "The role of the surface electrical transmembrane. 
potential in no:rmal and -lignant mitoqenesia". 

ERIKSSON, C. (Karolinska Institutet, Stockholm, SWeden), "On electrically induced bone fo:rmation". 

FREY, A.H. (Randomline, Inc., Willow Grove, PA), "Differential bioloqical effects of pulsed vs. continuous 
electromagnetic fields of the same carrier frequency". 

GENSLER,W. (Univ. of Arizona, TUcson), "Bioelectric potentials in higher plants and their relation to growth 
factors". 

GUZELSU, A.N. (Scientific & Technical Res. COUncil), & AKCASU, A. (Univ. of Istanbul, ~rkey), "A piezoelectric 
model for nerve conduction". 

HARRINGTON, o.B. (New York Univ.), "Effects of ..all ..aunts of electric current at the cellular level". 

JAFFEE, L.F., NUCCITELLI, R., & ROB~NSOII, Jt.R. (Purdue univ., Lafayette, IN), "Transcellular currents, self
electrophoresis and cell development•. 

PARSEGIAN, V.A. (National Inst. of Health, Bethesda, MD), "Changes in electrostatic potential expected from 
cell contact". 

RIIIALDI, R.A., SHAMOS, M.H. (New York Univ.), & LAVINE, L. (S.U.N.Y. Downstate Medical Center, Brooklyn, NY), 
"Uptake of tritiated thymidine during electrical stimulation of living tissue". 

ROMERO-SIERRA, C. (Queen's Univ., Kingston, Can.), & TANNER, J.A. (National Res. Council, Ottawa, Can.), "Bio
logical effects of non-ionizing radiation: An outline of fundamental laws". 

TANNER, J.A. (National Res. Council, ottawa, Can.),' ROMERO-SIERRA, c. (Queen's Univ., Kingston, Can.), "Beneficial 
and harmful accelerated growth induced by the action of non-ionizing radiation". 

TELFER, W., & WOODRUFF, R. (Univ. of Pennsylvania, Phila.), "Electrical potential and transport across inter
cellular bridges". 

WEISS, L. (Roswell Park Memorial Inst., Buffalo, NY), "Electrical heteroqeneity of cell surfaces". 

Session II. "Physical and Chemical Studies", (ROSENBERG, B., Michigan State Univ., Chmn.) 

ATIIENSTAEOT, H.A. (Inst. of Physical Ch.-istry, Julich, W. Germany), "Pyro and piezoelectric properties of 
vertebrates". 

BLACK, J. (Univ. of Pennsylvania, Phila.), "Strain related potentials in living bone". 

DIGBY, P.S.B. (McGill Univ., Montreal, can.), "Electric fields in calcifying tissue". 

FUltADA, E. (Inst. of Physical & Chemical Res., Sait.-, Japan), "Piezoelectric properties of organic polymers". 

PUJCADA, E .. , LANG, S.B., MASCARENHA, S., PILLA, A., SHAMOS, M.H .. , & STANLEY, H.E., 11Panel Discussion: The electro
physical and electrochemical properties of living tissue". 
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LANG, S.B. (Univ. of The Negev, Beersheba, Israel), SOREMI, E.A., & STIPANICH, N. (McGill Univ., ~!ontreal, Can.) • 
"Mass transfer of bone in vitro under the effect of applied stress". 

LIBOFF, A.R. (Oakland Univ., Rochester, Mich.), & FURST, fl. (Hunt<>r Collcqc, C.U.N.Y., New York), "Pyroelectric 
effect in collagenous structures 11

• 

MASCARENHAS, s. (lnst. of Physics & Chemistry, Sa.L C.J.rlos, Brazil), "The elect.ret effect in bone and biopolymers 
and the bound water problem". 

MENEFEE, E. (U.S. Dept. of Agriculture, Berkeley, Calif.), "Charge separation associated with dipole disordering 
in protein". 

OSTROWSKI, K. (Medical School, warsaw, Poland), "Electromagnetic phenomena of normal and pathological mineralized 
tissues". 

PILLA, A. (Electric Storage Battery Co., Yardley, Pa.), "Electrochemical phenomena at platinum junctions". 

ROYCE, B.S.H. (Princeton Univ., NJ), "Field induced transport mechanisms in hydroxyapatite". 

SHAMOS, M.H., RINALDI, R.A. (New York Univ.), & LAVINE, L. (S.U.N.Y. Downstate Medical Center, Brooklyn, NY), 
"Passive electric properties of tissue in vivo". 

STOCKEM, W., HABEREY, M., & BRAATZ-SCHADE, K. (Univ. of Bonn, W. Germany) , "Electrophysiological stud>es of 
amoeboid movement". 

WILLIAMS, w., & BREGER, L. (Univ. of Illinois, Urbana), "Analysis of stress distribution and piezoelectric response 
in cantilever bending of bone and tendon". 

Session III. "Clinical Studies", (RADIN, E. L., Harvard Univ. , Cambridge, MA, Chmn.) 

BAKER, B., SPODARO, J.A., & MARINO, A. (S.U.N.Y. Upstate Medical Center, Syracuse, NY), "Electrical stimulation 
of articular cartilage regeneration". 

BASSETT, C.A.L., BECKER, R., BRIGHTON, C., FRIEDENBERG, Z.B., & LAVINE, L. "Panel Discussion: To what extent can 
electrical stimulation be used in treatment of human disorders?". 

FRIEDENBERG, Z.B., & BRIGHTON, C. (Univ. of Pennsylvania, Phila.), "Electrical fracture healing". 

HAMBURY, H.J. (Singleton & Morriston Hospitals, Swansea, UK), & WATSON, J. (Univ. College, Swansea), "Effect of 
microamp electrical currents on bone .!£. ~~~. 

KLAPPER, L., & STALLARD, R. (Boston Univ., MA), "Investigation into the mechanism of electrical stimulation of 
bone growth". 

LAVINE, L., LUSTRIN, I. (S.U.N.Y. Downstate Medical Center, Brooklyn, NY), SHAMOS, M.H., & RINALDI, R.A. (NY Univ.), 
"Electrical treatment of congenital pseudarthrosis". 

LEVY, D.D. (Hydron Labs, Inc., New Brunswick, NJ), "A pulsed stimulation electrical technique for inducing bone 
growth". 

NORTON, L.A. (Univ. of Kentucky, Lexington), "Bone growth in a controlled electric field". 

ORTIZ, J., CONNOLLY, J., BAYUZICK, R.J., & PRICE, R. (Vanderbilt Univ., Nashville, TN), "Effect of el~ctrical 
stimulation on physical properties of healed fractures". 

ROWLEY, B.A., McKENNA, J.M., CHASE, G.R., & WOOLCOTT, L.E. (Texas Tech. Univ., School of Medicine, Lubbock), 
"The influence of electric current on infecting microorganisms in wounds". 

SMITH, S.D. (Univ. of Kentucky, Lexington), "Electrically induced morphogenesis". 

YASUDA, I. (Kyoto Second Red Cross Hospital, Kyoto, Japan), "Mechanical callus and electrical callus". 

3369. 26th Annual Conference on Engineering in Medicine and Biology; Sponsored by the Alliance for Engineering in Medicine 
and Biology, Minneapolis, Minnesota, c:eptember 30- October 4, 1973 (relevant presentations): 

BIGU DEL rLANCO, J. (Queen's U., Kingston, Ont:., Canada), 11 Active and passive properties of bird feathers: Their 
role .:.s piezoelectric transducers and as receptors of micrgiiave radiation". 

SCHWAN , H.P. (U. of Pennsylvania, Philadelphia), "Selective heating, localized heating, and scaling theory''. 

STACK, D.S.. "Microwave sterilization of water". 

SUESS, H.J. (World Health Organization, Copenhagen, Denmark), "Overview of stand.ards for safety from exposu-re to 
nonionizing radiation". 
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. ~ Seventh Annual Winter Conference on Brain Research, held Jan. 19-26, 1974, in Steamboat Springs, Coloradn, sponsored by 
~ Nurological Inst., Michigan State Univ., and the Univ. of California at L.A. (Relevant presentations) 

Session 10. "The Effects of Low Intensity Microwaves Upon the Brain", {WACHTEL, H., Chmn.~ 

HARNES, F.S. (Univ. of (.olorado, Bouldeor), "Threshold efff.•cts of microwave radiation on embryo ·~ll :~;y::.t.err·~.· 

GAMOW, I. (Univ. of Colorado, Boulder), "An anrtlysi~ of a heat sensor •.ria microwave atllnulation". 

POSTOW, E. (Bureau of Medic.ine & Surgery (Navy), Washir.qton, DC)¥ ••·.rwo views oi microwave e-ffects on the CNS: 
East and West". 

WACHTEL, H. (Duke Univ., Durham, NC), "I~~~nediate effects of low intensity microwaves on isolated neurons". 

3116. San Diego Biomedical Symposium, "Innovations in Biomedicine", held Feb. 6-8, 1974, Mission Valley, San o 1 ego, caLl oe>rr>ia, 
(Relevant presentations) 

EDRICH, J., & HARDEE, P.C. (Denver Res- Inst., CO}, "Thermogrdms of the human hody from millimeter wavl~~'.:!nrrth 
signals". 

GIAROIA, A.J., ,KRUEGER, W.F., BRADLEY, J.W., & SHREKENHAM, A. (Texas A&M Univ., College Station), "Effect un 
fecundity in birds exposed t:o various electromagnetic fields". 

3117. Conference on the Biological Effects of Non-Ionizing Radiation, Sponsored by tJ·e ~(~W York Ac·ademy of Scl:,.~-.c(·'S, Fe!:·. 1~'-l~), 
1974, New York, {TYLER, P.E., Conf. Chmn.) 

Introductory Remarks 

TYLER, P.E. (Bureau of Medicine & surg~ry (Navy), Wasr.~ngton, DC), "Overview '_;1 electr-)magr;et:: ran::at i 
research: Past, present, and future". 

Session I. "Electromagnetic Radiation Effect on the Nervous System", (ADEY, W.R., Chr.m.) 

ALBERT, E.N. {G. Washington Univ. Medical Center, Washington, DC), & DeSANTIS, M.E. (Georgeto,.~·, ;Jniv. Mt"~~C'a-~ 

& Dental School, Washington, DC), "Do microwaves alter nervous syst.em structure?''. 

BARANSKI, s., & EDELWEJN, Z. (Inst. of Aviation Medicine, Warsaw, Poland}, "Experiment.dl rnGrpf-tc_)_~oqic a,--:c·· 
electroencephalographic studies on microwave effects on the nervous system". 

BAW!N, S.M., GAVALAS-MEOICI, R., ADEY, W.R., & KACZMAREK, L. !Brain Res. Ins!.., UCLA, Los AngPles, CA:•, "Efiects 
of modulated VHF fields on the central nervous system". 

GRODSKY, I.T. (Cleveland State Univ., OH), "Possible physica:L substrates for the 1nteract1on of electromagnetic 
fields with biological membranes". 

GUY, A.W. (Univ. of Washington, Seattle), "Micro~·ave interactions with the a1...d1tory systems of humans and cats". 

LEBOVITZ, R.M. (Univ. of Texas .. Dallas), "Detection of weak electromagnetic radiation by the mammalian vest.ibulo
cochlear complex". 

MALCOLM, J .E. {Central Med. Entablishment, London, UK\, "A new theory of the 3ction of th,-· orqa:--. of cor t · .:,nC ,Jf 
the cochlea". 

M.lCH.AZLSON, S.M., LU, 5.-T., HOOK, W., LEBDA, N., & MAGIN, R. (Unlv. of Rochester, NY), "Bioclv~r-ncal :1n:~ 

neuroendocrine aspects of exposure to microwaves". 

SERVANTIE, B., SERVANTIE, A.-M., & ETIENNE, J~ (ESSSAM-CERB/Hopital I.A. Sainte Anne, Toulon, Fr;:tncf'), 1 '.'-~ynchro

nization of ::;or tical neurons by a pulsed microwave fie lc: Evidenced by spectrum analysis of electrnr -,·rticograiT\ 
of the white rat". 

TAYLOR, E.M., ASHLEMAN, B.T., & GUY, A.W. (Univ. of Washington, Seattle), "Some effects oi' electromagr.•..:t.i-::: 
radiation on the brain and spinal cord of cats". 

WACHTEL, H., SEAMAN, R., & JOINES, W. (Duke Univ., Durham, NC), "The effects of microwaves on jsolated r;EO-urons". 

Session II. "Electromagnetic Radiation Effect on Special Senses" 1 (DONALDSON, o.r,., Chmn.; 

APPLETON, B., & HIRSCH, S. (Walter Reed Army Medical Center, Washington, DC), "Experimental microwave c<H.aracr .. -
ogenesis". 

CARPENTER, R.L., FERRI, E.S., HAGAN, G.J. (Northeast Radiological Lab., Winchester, MA), "Some ':'urrent ~. ' .. F1.u~s 
on microwave ocnlar effects". 

KRAMAR, p. (Univ. of Washington, Seattle} , "Theoretical and experimental stud i.:;s c,f microwave cataracts 1.n rabbits". 

160 
(Continued) 



3117. Session II. (Continued) 

McAFEE, R.D., CAZENAVETTE, L.L. (VPterans Admn. Hospital, New Orleans, LA), & HOLLAND, M.G. (TUlane Univ. 
School of Medicine, New Orleans), "Screening for cataracts 11

• 

WElTER, J.J., FINCH, E. D., SCHULTZ, W., & FRATTALI, V. (Naval Medical Res. Inst., Bethesda, MD), "Ascorbic 
acid chang~s in cultured rabbit lenses following microwave irradiation". 

WILLIAMS, R.J., McKEE, A., & FINCH, L.D. (Naval Medical l{c~:;. In~;t., Bethesda, MD), "Ultrastructural changes 
in the rabbit lens induced by microwave radiati<.Jn 11

• 

Session III. "Biochemical and Biophysical Effects"', (STRAUB, K.D., Clunn.) 

ALLIS, J.W. (Nat'l Environmental Res. Center, Res. Triangle Park, NC), "'Discussion Paper: The effects of 
cross-illumination". 

CZERSKI, P. (National Res. Inst. of Mother & Child, Warsaw, Poland), "Microwave effects on the blood-forming 
system with particular reference to lymphocytes". 

ELDER, J.A., & ALI, J.S. (Nat'l Environmental Res. Center, Res. Triangle Park, NC), "'The effect of microwaves 
on isolated rat liver mitochondria''. 

FRAZER, J.W., RUPP, T., & MONTET, J. (USAF School of Aerospace Med., Brooks AFB, TX), "A comparison of thermal 
and RF exposure effects on trace metal content of blood plasma and liver cell fractions of rodents"'. 

ROTKOVSKA, D., & VACEK, A. (Czechoslovak Academy of Sciences, Brno, Czech.), "The effect of electromagnetic 
radiation on the hematopoietic stem cells of mice". 

STRAUB, K.D. (Univ. of Arkansas Med. School, Little Rock), "'Effects on microsomal and mitochondria preparations"'. 

SZMIGIELSKI, S. (Inst. of Aviation Medicine, Warsaw, Poland), & JELJASZEWICZ, J. (Nat'l In~t. of Hygiene, Warsaw, 
Poland), "Acute staphylococcal infections in animals irradiated with 3 GHz microwaves". 

SZMIGIELSKI, s. (Inst. of Aviation Medicine, Warsaw, Poland), & LUCZAK, M. (Univ. Medical School, Warsaw, Poland), 
"Effect of microwaves (3 GHz) on cell function and virus replication in cell cultures irradiated in~~~. 

YEARGERS, E.K. (Georgia Inst. of Technology, Atlanta), "Effects of microwaves on enzymes"'. 

Session IV. "Electromagnetic Radiation Effects on Genetics and Development", (LEACH, W.M., Chmn.) 

BLACKMAN, C.F., BENANE, S.G., WElL, C.M., & ALI, J.S. (Nat'l Environmental Res. Center, Res. Triangle Park, NC), 
"Effects of non-ionizing electromagnetic radiation on ~ingle cell biological systems". 

DIETZEL, F. (Wilhelm-Conrad-Rontgen-Klinik, Giessen, Fed. Republic of Germany), "Effects of electromagnetic 
radiation on implantation and intra-uterine development of the rat". 

KRUEGER, W.F., GIAROLA, A.J., BRADLEY, J .W., & SHREKENHAMER, A. (Texas A&M Univ., College Station), "The effect 
of electromagnetic fields on fecundity in the chicken"'. 

McREE, D.I., HAMRICK, P., ZINKL, J. (Nat'l Inst. of Environmental Health Sciences, Res. Triangle Park, NC), 
THAXTON, P., & PARKHURST, C. (North Carolina Univ., Raleigh), "Some effects of exposure of the coturnix 
quail embryo to 2.45 GHz microwave radiation". 

PYLE, S., NICHOLS, D., GAMOW, E., & BARNES, F.S. (Univ. of Colorado, Boulder), "Threshold effects of microwave 
radiation on embryo cell systems". 

WEBB, S .J.. (Univ. of Saskatchewan, Saskatoon, Canada) , "Gen~tic continuity and roetabolic regulation as seen by 
the effects of various frequencies of microwaves on these phenomena". 

Session V. "Behavioral Effects of Electromagnetic Radiation", (JUSTESEN, D. R., Chmn.) 

FREY, A.H. (Randomline, Inc., Willow Grove, PA), "Neural function and behavior: Defining the relationship~~. 

GALLOWAY, W.O. (Bureau of RAdiological Health, Rockville, MD), "Microwave dose-response relations on two 
behavioral tasks". 

HEEBELS, G.H. (Lab. of the Armed Forces, Oegstgeest, The Netherlands), ROBERTI, B., & WOLTHUIS, O.L. (Medical 
Biological Lab. (TNO), Rijswijk, The Netherlands), "Preliminary investigations of the influence of low
level microwave irradiation on the spontaneous motor activity of rats". 

HUNT, E.L., KING, N.W., & PHILLIPS, R.D. (Battelle Pacific NW Labs., Richland, WA), "Behavioral effects of 
pulsed microwave irradiation". 

THOMAS, J.R., FINCH, E.D., & FULK, D.W. (Naval Medical Res. Inst., Bethesda, MD), "Effects of microwave radia
tion on behavioral baselines ... 

Session VI. "Dosimetry of Electromagnetic Radiation", (BAIRD, R.C., Chmn.) 

ALLEN, S.J. (USAF School of Aerospace Medicir.e, Brooks AFB, TX), "Measurement of power absorption by human 
phantoms immersed in radiofrequency fields". 

BE I SCHER, D. E., & RENO, V. R. (Naval .Aerospace Medical Res. Lab., Pensacola, FL) , "Mi c:r.owave energy distr J but ion 
measurements in the proximity of man and their practical application" 
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BONMAH, R.R., & BELSHBR, D.R. (Nat'l Bureau of Standards, Boulder, CO), "A discussion of three new'models of 
isotropic electromaqnetic hazard meters". 

GRANDI, O.P. (Univ. of Utah, Salt Lake City), "Discussion Paper: Polarization and frequency ef(ects". 

HO, H.S. (Bureau of Radiological Health, Rockville, MD), "Contrast of dose distribution in phantom heads due 
to aperture and plane wave sources•. 

HUDDLES'l'OII, G.JC. (Georgia Inst. of Technoloqy, Atlanta), & McREE, D.I. (Nat'l Inst. of Environmental Health 
Sciences, Res. Triangle Park, IIC), "A pyroelectric probe for 118asurement of microwave power density under 
far-field conditions". 

JOIIIIJSOR, c. c. (Univ. of Utah, Salt Lake City), "Discu .. ion Paper: Fiberoptic liquid crystal probe for absorbed 
RF power ~~easurement". 

PHILLIPS, R.D., HUNT, E.L., & ICING, N.W. (Battelle Pacific NW Labs., Richland, WA), ""Field 118asure~~~ents, 
absorbed dose, and· biological dosilletry of microwaves". 

~CORD, M.L., BASSEN, H. (Bureau of Radiological Health, Rockville, MD), & ABITA, J. (Johns Hopkins Applied 
Phyaics.Lab., Silver Spring, MD), "A broadband, miniature electric field probe". 

Panel Discussions 

CZERSJCI, P., GUY, A.W., JUSTESEN, D.R., SERVAIITIE, B., & STRAUB, K.D. "Future research directions and needs in 
biological electromagnetic radiation research". 

APPLETON, B., BARANSKI, S., BOWMAN, R.C., ELDER, R.L., MICHAELSON, S.M., SHORE, M.L. "Results of the Polish 
conference". 

3118. Proceedings of Conference on "Biomedical Aspects of Non-ionizing Radiation", held 10 July 1973 in conjunction with the 
opening and dedication of the Biomedical Research Lab., u.s. Naval Weapons Laboratory, Dahlgren, VA, (MILROY, w.c., (ed.)), 
(NWL Tech. Rpt. TR-3110, Mar. 1974) 

BAlM, S.J., SKIDMORE, W.o., & EKSTROM, M.E. (Arlled Forces Radiobioloqy Rea. Inst., Bethesda, MD), "Continuous 
exposure of rodents to 108 pulses of electroou.qnetic radiation•. 

DIACHENKO, J.A., ELLIS, R.L., LAWTON, L.B., MILROY, W.C., O'GRADY, T.C., & PRINCE, E.T. (Naval Weapons Laboratory, 
Dahlgr•n, VA), "Biomedical aspects of non-ionizing radiation: An overview of the NWL effort". 

MICHAEtSoN, S.M. (Univ. of Rochester, NY), "Comparative biology in aases8118nt of electromagnetic bioeffects". 

RENO, V.R., & BBISCHER, D.E. (Naval Aerospace Mad. Res. Lab., Pensacola, FL), "Microwave reflection, diffraction, 
and transmission by man•. 

ROSE, M.F. (Naval Weapons Laboratory, Dahlgren, VA), "High power pulse tranBIIittera•. 

SCHNNRN, H.P. (Univ. of Pennsylvania, Philadelphia), "Some guidelines for the development of EM radiation standards". 

TYLER, P.E. (Bureau of Medicine & Surgery, Washington, DC), "Where are we and where are we going?". 

3370. Aerospace Medical Association 45th Annual Meeting,.held in Washington, D.C., May 6-9, 1974 (relevant sessions): 

Panel: "Aerospace Medical Implications of Non-Ionizing Radiation", (PICKERING, J.E., Moderator) 

APPLETON, B. (Walter Reed Army Med. Ctr., Washington, D.C.), "Ocular status of personnel occupationally exposed to 
microwaves", (not presented). 

BEISHER, D.E. (Naval Aerospace Med. Res. Lab., Pensacola, FL), "Results of hwnan exposure to non-ionizing radiation" 

FRAZER, J.W. (U.S. Air Force School of Aerospace Med., Brooks AFB, TX), "Interact:ions of man and anilllals with radio
frequency fields". 

MITCHELL, J.C. (U.S. Air Force School of Aerospace Med., Brooks AFB, :TX), "Special problems of general public 
exposure to RF radiation". 

PICKERING, J .C. (USAF School of Aerospace Med., Brooks AFB, TX), "Overview of the problem". 

TYLER, P.E. (Naval Med. R&D Command, Bethesda, MD), "U.S. and Eastern standards for exposure to electr0111agnetic 
radiation". 

Session: "Electromagnetic Radiation", (FRIEDBERG, W., & BURNER, A.M., Co-Cbnn) 

GRISSETT, J.D. (Naval Aerospace Med. Res. Lab., Pensacola, FL), "Exposure of man to magneti~ fields alternating at 
extremely low frequency". 

HOOK, W.H. (Naval Aerospace Hed. Res. Lab. 1 Pensacola, FL), "Metabolic and thennoregulatory responses to microwave 
radiation in young male rats". 
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3119. Ninth Annual Symposium on Microwave Power, Sponsored by the Internat. Microwave Power Inst., 28-31 May 1974, Marquette U*iv. 
Milwaukee, Wisconsin, (BOSISIO, R.G., Tech. Prog. Chmn.), (Bio-medically relevant presentations) 

Plenary Session. (OSEPCHUK, J.M., Chrnn.) 

NELSON, s.o., & STETSON, L.E. (Univ. of Nebraska, Lincoln), "Use of microwave and lower frequency RF energy 
~r improving alfalfa seed germination". 

Session B2. "Biological Effects of Microwaves", (BIGU DEL BLANCO, J., Chrnn.) 

ALBERT, E.N. (The G. Washington Univ., Washington, DC), & DeSANTIS, M.E. (Georgetown Univ., Washington, DC). "Histo
~gical alterations in central nervous system after microwave irradiation". 

~. G.E., TOLLEFSON, J.J., & OWENS, J.C. (Iowa State Univ., Ames), "OVicidal effects of electromagnetic energy 
at 2.45 GHz on eggs Diabrotica undercimpunctata howardi barber". 

GANDHI, O.P. (Univ. of Utah, Salt Lake City), "A method of measuring RF absorption of whole animals and bodies 
of prolate spheroidal shapes". 

GLASER, z.R. (Bureau of Medicine & Surgery, Washington, DC), "Studies on the bio-medical effects of microwave 
radiation: Past, present, and future". (Invited paper) 

KING, N.W., HUNT, E.L., & PHILLIPS, R.D. (Battelle Pacific NW Labs., Richland, WA), "Biological dosimetry of 
2450 MHZ microwave irradiation with mice". 

LASZLO, T.S., & STEPHENS, W.K. (Philip Morris (USA) Res. Center, Richmond, VA), "The effect of microwaves on the 
-wbacco beetle". 

Session No. A3. "Medical and Biological Applications", (BAILLIE, H.D., Chmn.) 

BIGU DEL BLANCO, J., ROMERO-SIERRA, C. (Queen's Univ., Kingston, Ont., can.), & TANNER, J.A. (National Res. 
Council of Canada, Ottawa), "Colour-thermography: A powerful technique in the evaluation of microwave 
field radiation patterns in biological systems. Its use as a microwave energy density monitor~. 

CARTER, J.L., FLEISCHFRESSER, D.A., & ISHII, T.K. (Marquette Univ., Milwaukee, WI), "Microwave oven techniques 
for biological solids determination of wastewater samples". 

~' R.H. (Walter Reed Army Inst. of Res., Wash., DC), GANDHI, O.P. (Univ. of Utah, Salt Lake City), 
MEYERHOFF, J.L., & BROWN, P.V.K. (Walter Reed ArmY Inst. of Res.), "Modifications of in vivo rapid micro
wave inactivation of enzymes in the central nervous system". 

THOUREL, L., PAREILLEUX, A., THOUREL, B., & AUGE, c. (Department d'Etudes et de Recherches en Micro-ondes, 
Toulouse, France), "Microwaves specific effects on beer yeast". 

Session No. B3. "Microwaves in the Food Industry", (DECAREAU, R.V., Chmn.) 

STONE, W.R. (Raytheon Company, Waltham, MA), "Multi-energy source cooking device (oven) with programming means•, 
(incorporating 915 and 2450 MHZ microwave energy, infrared, and steam]. 

TO, E.C., GOLDBLITH, S.A., WANG, D.I.C., & DECAREAU, R.V. (Massachusetts Inst. of Technology, Cambridge), "Dielectr~c 
propertieB of food stuffs". 

WATANABE, M. (Hitachi, Ltd.), SUZUKI, M. (Hokkaido Univ.), KIKUCHI, I. (Hitachi Heating Applicance Co.), FUKUI, Y. 
(Hitachi, Ltd.), & HIRAKAWA, K. (Bunmeido Ltd., Yokohama, Japan), "A means of detecting temperature of food 
in microwave electromagnetic field". 

session No. BS. "Microwave Applicators", (HAMID, M.A.K., Chmn.) 

HAMID, M.A.K., MOSTOWY, N.J. (Univ. of Manitoba, Winnipeg, Can.), & BHARTIA, P. (Univ. of Saskatchewan, Regina, Canl), 
"Microwave bean roaster", ("to destroy the anti-tripsin enzyme (or growth inhibitor), thus facilitating safe 
nutritional comsumption by humans and animals"]. 

3120 .. "Fundamental and Applied Aspects of Non-Ionizing Radiation", Seventh Rochester International conference on Environrneptal 
Toxic1ty, June 5-7, 1974, Univ. of Rochester, Rocheste~N.Y., (Proceeding to be pub. by Plenum Publishing Corp., N.Y., NY), 
(MICHAELSON, S.M., Conf. Chrnn.). 

Session I. "Biophysics & Dosimetry", (BEISCHER, D. E. , Chrnn.) 

BABIJ • T .M. (Technical Univ. of Wroclaw, Poland)·, "Synthesis of frequency response of electric field probes". 

BOWMAN, R.R. (Nat'l Bureau of Standards, Boulder, CO), "Dosimetry of electromagnetic Radiation". 

DUNN, F. (Univ. of Illinois, Urbana), "Acoustic properties of biological materials". 

SCHWAN, H.P. (Uhiv. of Pennsylvania, Philadelphia), "Dielectric properties of biological materials". 

STEWARD, H.F. !Bureau of Radiological Health, Rockville, MD), "Dosimetry of ultrasound". 

(Continued) 
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3120. (Continued) 

Session II. "Energy Absorption", (HARDY, J.D., Chmn.) 

BLIGH, J. (Inst.·of Animal Physioloqy, !!abraham, Cambridge, UIC), "Physiological responses to heat". 

LBLE, P.P. (Massachusetts Inst. of Technoloqy, Cambridge), "Ultrasonic heating of tissues". 

PORTELA, A., .!!_ al. (National .Council of Scientific & Technical Investigations, Buenos Aires, Argentina), "TransieQJ: 
effects of low-level microwave radiation on bioelectric properties of muscle". 

Session III. "Microwaves --Biological Effects•, (LONY, K., Chmn.) 

GUY, A.W., & ~· J. (Univ. of Washington, Seattle), "Electrophysiological effects in animals". 

LEHMANN, J.P. (Univ. of Washington, Seattle), "Therapeutic heat". 

MICHAELSON, S.M. (Univ. of Rochester, New York), "Review of the biological effects of microwaves". 

Session IV. "Ultrasound-- Biological Effecte", (CASARB'l'T, G.W., Chmn.) 

HILL, C.R. (Inst. of cancer Res., Belmont, Sutton, Surrey, UIC), "Effects of ultrasound on i.alated cells and cell 
cultures". 

NYBORG, w., GBRSHOY, A., & MI;LLBR, D. (The Univ. of Ve:r1110nt, Burlington), "Effects of ultrasound on plant tissues" 

SAVAGE, J.R.K. (MRC Radiobioloqy Unit, Harwell, Didcot, Berks, UIC), "Are chromosomal aberrations reliable 
indicators of environmental hazards?". 

TAYLOR, K.J.W. (The Royal Marsden Hospital, London, UIC), "The biological effects of ultrasound on intact tissues•. 

Session V. "Medical Applications•, !GRAMIAX, R., Cban.) 

HILL, C.R. (Inst. of cancer Res., Belmont, Sutton, SUrrey, UJC), "Safety of ultrasound in diagnosis". 

LELE, P.P. (Massachusetts Inst. of Technoloqy, Cambridge), "Uses of ultrasound in surgery". 

MITCHELL, J.C., HURT, W.D., & STEINER, T.O. (USAF School of Aerospace Med., Brokks AFB, TX), "EMR design 
effectiveness in electronic medical prosthetic devices•. 

Session VI. "Occupational Aspects•, (TYLER, P.E., Chmn.) 

~· P., & SIEKIERZYNSKI, M. (Nst'l Res. Inst. of MotheB & Child, Warsaw, Poland), "Analysis of occupational 
exposure to microwave radiation". 

ELY, T. (Eastman Kodak Company, Rochester, NY), "Control of occupational exposure to non-ionizing radiation". 

ODLAND, L.T. (wright-Patterson Air Force Base, Dayton, Ohio), "Military role in safe use of microwaves". 

Session VII. "Future Applications and Controls", (TOMPKINS, E., Chmn.) 

MAYNARD, 0., & GLASER, P.E. (A.D. Little, Inc., Cambridge, MA), "Satellite solar power station: An option for 
----r4rge scale power generation on earth". 

OSBPCHUIC, J.M. (Raytheon Company, Waltham, MA), "Prospects for expansion of industrial and consumer uses of 
microwaves". 

SUESS, M.J. (WOrld Health Organization, Regional office fo Europe, Copenhagen, Denmark), "OVerview of standards 
for safety from exposure to non-ionizing radiation•. 

(Presents'· underlined) 

3121. "International Microwave Symposium, 1974 IEEE S-MTT", June 12-14, 1974, Georgia Inst. of Technology, Atlanta, Georgia, 
(Bio-Medically Related Presentations) . 

Special session. "Technical Forecasting and Assessaent" 

GUARRERA, J.J. (Guide Scientific Inds., Sun Valley, CA), "Microwave sensors for military and civil use", (Invited). 

SAAO, T.S. (Sage Labs., E. Natick, MA), "Microwave applications for material and food processing•, (Invited). 

(Continued) 
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3121. (Continued) 

Session 2: "Analysis and Application of Microwaves in Biology and Medicine", (ECKER, H.A., Chinn.) 

BIGU DEL BLANCO, J., ROMERO-SIERRA, C. (Queen's Univ., Kingston, Ont., Can.), & TANNER, J.A. (NRC of Canada, CSL, 
Ottawa), "Some theory and preliminary experiments on microwave radiometry of biological systems". 

BURNS, C.P., & BURDETTE, c.E. (Georgia Inst. of Technology, Atlanta), "Multi-frequency electromagnet1c thawing 
of frozen kidneys". 

JOHNSON, c.c., DURNEY, C.H., & LORDS, J.L. (Univ. of Utah, Salt Lake c;ity), "Liquid crystal fiberoptic temperature 
-----probe for the measurement of electromagnetic power absorption in tissue". 

JOHNSON, c.c., LORDS, J.L., & COOMBS, M.A. (Univ. of Utah, Salt Lake City), "Nerve stimulation by implanted diode". 

LIVESAY, D., & CHEN, K.-M. (Michigan State Univ., East Lansing), "Electromagnetic fields induced inside of 
---bTOiogical bodies 11

• 

NELSON, S.O. (Univ. of Nebraska, Lincoln), 11 Insect control possibilities using microwaves and lower frequency RF 
energy". 

OSEPCHUK, J.M. (Raytheon Co., Waltham, MA), "A survey of the potential for beneficial applications of microwaves 
in medicine and biology", {Invited). 

Session 5. "Biological Effects of Microwaves", (GUY, A. W. , Chrnn.) 

CHRISTMAN, C.L., HO, H.S., & YARROW, s. (Bureau of Radiological Health, Rockville, MD), "A microwave dosimetry 
system for measuring sampled integral dose rate". 

COURTNEY, K., LIN, J.C., GUY, A.W., & CHOU, C.K. (Univ. of Washington SChool of Med., Seattle), "Microwave effect 
on rabbit superior cervical ganglion". 

CZERSKI, P. (Nat'l Inst. of Mother & Child, Warsaw, Poland), "Experimental models for the evaluation of microwave 
biological effects", (Invited). 

LIN, J.C., GUY, A.W., & CALDWELL, L.R. (Univ. of Washington Med. School, Seattle), "Behavioral changes of rats 
exposed to microwave radiation". 

LU, 5.-T., BOGARDUS, R., COHEN, J., JONES, J., KINNEN, E., MICHAELSON, S., & MAGIN, R. (Univ. of Rochester, NY), 
"Thermogenetic and cariogynamic regulation in dogs cranially exposed to 2459 MHZ (cw) microwaves 11

• 

MICHAELSON, S.M. (Univ. of Rochester, NY), & SUESS, M.J. (World Health Organization, Regional Office for Europe, 
Copenhagen, Denmark), "An international program for microwave exposure protection". 

WEIL, C.M. (Environmental Protection Agency, Res. Triangle Park, NC), "Absorption characteristics of multi-layered 
sphere models exposed to UHF/microwave radiation". 

(Presente:· Underlined) 

3122. Conference on Precision Electromagnetic Radiation Measurements, London,· England, July 1-5, 1974. 

BASSEN, H. (Bureau of Radiological Health, Rockville, MD), "An optically-linked telemetry system for use with 
electromagnetic hazard probes". 

3371. 19th Annual Meeting of 

r.t··.:H,Iil, l'i.N., TELL, ~ .. A., 
rvtt-ntial for exposure 

lleJlth fh~sics Soci~ty, Hou~ton, TX, T~ly 7:11, 1~ 7 4 (r~levant pr~sentation): 

JA!'o~ES, D.F:. (L:>. r:nviL.'iJ"'lentai Prc·tt=·ction 
hazar2c;JS lP-. .. els ;:E n ·',·.·ave 

Silver Spri.r.g, MD), "Assessing the 
power c;ources". 

3123. Fifth International Congress of Radiation [including non-ionizing} Research, Seattle, Washington, July 14-20, 1974. 

CUNITZ, R.J., GALLOWAY, W.O., & BERMAN, C.M. (Bureau of Radiolog1cal Health, Rockville, MD), "Behavioral suppression 
by 383 MHZ radiation". 

ANDERSEN, F.A., & PAY, T.L. (Bureau of Radiological Health, Rockville, MD), "Survival of drosophila eggs exposed 
to microwave energy and to heat". 

EDWARDS, W.P., & HO, H.S. (Bureau of Radiological Health, Rockville, MD), "Microwave cavity irradiation dcsirnetry". 

3,~ / .!. nThe of Noninni_,~_lnr; RaJ.iation"; ~Ll'T1'"1er schc- l '- onterence ::>ponSnrcd hy tt',c ~~~rr.er. Assoc. of fhy.sicists in 
f-le(J ic .ine, U. JuJv 2l-2h~ l:('ll (l~c_!_evant rce.c:entaf_ions): 
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3373. Conference on "Biological Effects, Hazards, and Medical Uses of Non-Ionizing Radiation", held at the Massachusetts 
Inst. of Technology, Cambridge, July 29 - August 2, 1974. 

3374, "Earth Environment and Resources Conference (EERC)"; sponsored by the Institute of Electrical and Electronics 
Engineers, Philadelphia, PA, Sept. 12, 1974: 

CORY, W.E., & FREDERICK, C.L. (Southwest Res. Inst., San Antonio, TX), "Environmental health effects caused by non
ionizing electromagnet: ic energy". 

3375. National Academy of Science/National Research Council11974 Annual U.S. National Committee/International Union of 
Radio Science (USNC/URSI) Meeting, University of Colorado, Boulder, October 14-17, 1974: 

Session #34- URSI Commission I, Sess. 5 (ROSENTHAL, S.W., Chmn.) 

BOWMAN, R.R. (National Bureau of Standards, Boulder), "Electromagnetic field measurements for bioeffects experiments 
<rnd the control of potential hazards". 
I 

GUY, A.W. (University of Washington, Seattle), "Measurement of power absorbed in the tissues of man and animals 
exposed to electromagnetic fields". 

DURNEY, C.H., JOHNSON, C.C., t MASSOUDI, H. (University of Utah, Salt Lake City), "Long wavelength analysis of plane
wave electromagnetic power absc;>rption by a prolate spheroidal tissue body". 

BARBER, P.W. (U. of Utah, Salt Lake City), "Electromagnetic fields in a homogeneous model of man". 

3376. Meeting of the Electromagnetic Radiation Management Advisory Council (ERMAC), Executive Office of the President, 
Washington, D. C., October 31 - No•·ember l, 1974: 

Work Session on: "Nervous System and Behavioral Effects of Nonionizing EM Radiation". 

GALLOWAY, D. (Bureau of Radiological Health, Rockville, MD) 

BAWIN, S.M. (Brain Research Inst., UCLA, Los Angeles, CA) 

-·· FRASER, J., STAVINOHA '• & MITC''.:LL, J. (USAF School of Aerospace Medicine, Brooks AFB, TX) 

GUY, A.>., & LOVELY, R. (U. of Washington, Seattle) 

HAWKINS, T.D. (Walter Reed Army Inst. for Res., Washington, DC) 

THOMAS, J. (Naval Medical Res. Inst., Bethesda, MD) 

JUSTESEN, D. (Veterans Admn. Hospital, Kansas City, MO) 

HUNT, E.L. (Battelle Pacific NW Labs., Richland, WA) 

FREY, A. (Randomline Inc., Huntington Valley, PA) 

SEAMAN, R. (Duke University, Durham, NC) 

ALBERT, E. (G. Washington University, Washington, DC) 

3377. Neurosciences Research Program of the Mass. Inst. of Tech., Boston. Work Session on "Brain interactions with weak 
electric and magnetic fields", November 10-12, 1974. 

3378. The University of New Orleans School of Engineering Short Course on "The Biological Effects of Microwave Radiation: 
Sense and Nonsense", New Orleans, LA, February 18-21, 1975: 

SCHWAN, H.P. (U. of Pennsylvania), "Biological effects of microwave radiation". 

MICHAELSON, S.M. (U. of Rochester, New York), "The Tri-Service Conferences: Basis of the presently accepted microwave. 
radiation safety recommendations of the Armed Services", "A comparison of soviet and western microwave bioeffects 
research". 

JUSTESEN, D.D. (Veterans' Administration Hospital, Kansas City, HO), "Behavioral effects of microwave radiation". 

CARPENTER, R. (Bureau of Radiological Health NE Lab, Winchester, HA), "Cataractogenic effects of microwave radiation". 

OSEPCHUCK, J, (The Raytheon Co., Waltham MA}, "The 'microwave controversy': Congressional investigation and federal 
regulation". 

3124. 1975 Microwave Power sympo~ium, sponsored by the International Microwave Power Institute, May 28-30, 1975, to be hel~ at 
the Univ. of Waterloo, Ontario, Canada. 

3713. Proceedings of the 1975 International IEEE/AP-S Symposium and URSI Meeting, University of Illinois, Urbana, 
2-5 June 1975. 

CHUNG, A. (Univ. of Maryla'nd}, & SWICORD, M.L. (D1v. of Electronic Products, DHEW}, "Development of electromagnetic 
modeling materials for X-band dosimetry studies.• 

KANTOR, G., SWICORD, M.L., & BLAIR, M.J. (Div. of Electronic Products, DHEW}, "Heating patterns of enclosed and 
direct contact microwave diathermy applicators.• 

KELLOGG, R. (Univ. of Maryland}, & NEUDER, S. (Div. of Electro~ic Products, DHEW}, "A finite element method for 
calculating electromagnetic fields in complex geometries. 
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3714. North Atlantic Treaty Organisation/Advisory Group for Aerospace Research and Development (AGARD) Lecture Series 
No. 78 on "Radiation Hazards," presented in the Netherlands (22-23 Sept. 1975), Gennany (25-26 Sept. 1975), and 
Norway (29-30 Sept. 1975). (In: AGARD-LS-78, August, 1975, 158 pps.) 

GUY, A.W. (U. of Washington School of Medicine, Seattle), "Biophysics-energy absorption and distribution," 
p. 4, 1~ 14. 

GUY, A.W. (U. of Washington School of Medicine, Seattle), "Engineering considerations and measurements," 
p. g, 1-36. 

GUY, A.W. (U. of Washington School of Medicine, Seattle), "On EMP safety hazards," p.ll,l-7. 

GUY, A.W., & CHOU, C-K. (U. of Washington School of Medicine, Seattle), "Microwave induced acoustic effects in 
mammalian auditory systems," p. 7,1-17. 

HILL, C.R. (Royal Cancer Hospital, Sutton, Surrey, UK), "Biological effects of ultrasound," p. 8, 1-4. 

MICHAELSON, S.M. (U. of Rochester, Rochester, NY), "Biologic and pathophysiologic effects of exposure to microwave 
or ultrasonic energy-an overview," p. 1, 1-2. 

MICHAELSON, S.M. (U. of Rochester, Roch~ster, NY), "Pathophysiological aspects of exposure to microwaves," p. 2, 1-7. 

MICHAELSON, S.M. (U. of Rochester, NY), "Endocrine and central nervous system effects of microwave exposure," 
p. 6, 1-8. 

MICHAELSON, S.M. (U. of Rochester, NY), "Protection guides and standards for microwave exposure," p. 12, 1-6. 

MITCHELL, J.C. (USAF School of Aerospace Medicine, Brooks AFB, TX), "Electromagnetic radiation: effects on the 
eye," p. 5, 1-6. 

MITCHELL, J.C. (USAF School of Aerospace Medicine, Brooks AFB, TX), "Electromagnetic interference of cardiac 
pacemakers," p. 10, 1-10. 

WELLS, P.N.T. (Bristol General Hospital, Bristol, UK), "Physical aspects-ultrasound," p. 3, 1-7. 

Bibliography, p. B, 1-22. 

3715. Proceedings of the 5th European Microwave Conference, held 1-4 Sept. 1975 in Hamburg, Federal Republic of Germany. 

Session B6-Medical/Biological Applications 

AGARWAL, R., HANNAH, S., HARTNAGEL, H., & KENNAIR, J.T. (U. of Newcastle upon Tyne, UK), "A pocket-sized monitor 
of dangerous microwave power levels." 

DEFICIS, A. (O.N.E.R.A.-C.E.R.T., Toulouse, France), "Use of dielectric microprobes for electromagnetic fields 
measurement." 

EDRICH, J. (U. of Denver, CO), "Microwave absorption of living human skin between 8 and 96 GHz." 

GRANT, E.H., SHEPPARD, R.J. (Queen Elizabeth College, London), & SOUTH, G.P. (Bradfield College, UK), "The 
importance of bound water studies in the determination of energy [absorption] by biological tissue." 

GUY, A.W., & LOVELY, R.H. (U. of Washington School of Medicine, Seattle), "A system for quantitative chronic 
exposure of a population of rodents to UHF fields." 

ROZZELL, T.C. (Office of Naval Research, Arlington, VA), "Measurement of temperature and microwave power using 
liquid crystal/optic fiber probes." 

Session A3-Invited Papers 

CZERSKI, P., & SZMIGiELSKI, S. (Dept. of Human Genetics, National Research Inst. of Mother and Child, Warsaw, 
Poland), "Microwave bioeffects: Current status and concepts" (p. 348-357). 

3716. Proceedings of the Eighteenth Navy Occupational Health Workshop, held October 6-10, 1975, San Diego, Calif. 

BAKER, _., "Medical Aspects of ionizing and non-ionizing radiation." 

3717. Proceedings of 1975 IEEE International Symposium on Electromagnetic Compatability, San Antonio, TX, 7-9 Oct. 1975. 

Session 2A- II. EMC and Spectrum Management in Electro-Optics; A Panel Discussion (AASEN, M.D., & ATKINSON, J.H. (co-chmn)) .. 

HAM, W.T., Jr. (Medical College of VA, Richmond), "Hazards: The effects of optical radiation on biological 
environments and materials." 

RICHARDS, W. (Naval Electronics Laboratory Center, San Diego, CA), "Standards: Systems, components, safety, etc." 

(Continued) 
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S117, (COntinued) 

Session 58- II. EMC Related Bio-Instrumen.tat1on (MITCHELL, J.C., CIJnn.). 

BASSEN, H. I. (Bureau of Radiological Health, Rockville, MD), "A broadband ·miniature, isotropic electric field 
measurement system." 

BRONAUGH, E.L., & KERNS, D.R. (Southwest Research Institute, San Antonio, TX), "Calibration of a multimode 
microwave exposure chamber." 

HOFF, R.J. (McDonnell Douglas Astronautics Co., St. Louis, MO), "EMC measurements in hospitals." 

RUGGERA, P.S. (Bureau of Radiological Health, FDA, Rockville, MD), "Radiofrequency E-field measurements within 
a hospital environment." 

TOLER, J.C. (Georgia Institute of Technology, Atlanta), "Electromagnetic interference levels in hospitals." 

3718. National Academy of Science/National Research Council, 1975 Annual U.S. National Committee/International Union 
of Radio Science (USNC/URSI) Meeting, University of Colorado, Boulder, October 20-23, 1975: (Relevant Presentations) 

Session 8-la: Auditory Effects (FREY, A.H., Chmn.). 

CAIN, C.A., & RISSMANN, W.J. (U. of Illinois, Urbana), "Microwave hearing in mammals at 3.0 GHz." 

CHOU, C.K .. GUY, A.W. (U. of washington School of Medicine, Seattle), & GALAMBOS, R. (U. of California, San Diego, 
CA), ''Microwave-induced auditory response-cochlear microphonics." 

EICHERT, E.S., & FREY, A.H. (Randomline, Inc., Huntingdon Valley, PA), "RF sound: possible mechanisms as defined 
by recent research." (withdrawn) 

JOHNSON, R.B., MEYERS, D., GUY, A.W., LOVELY, R.H. (U. of Washington, Seattle), & GALAMBOS, R. (U. of California, 
San Diego, CA), "Discriminative control of appetitive behavior by pulsed microwave radiation in rats." 

LIN, J.C .. & LAM, C-K. (Wayne State u .. Detroit, MI), "A theoretical study of microwave-generated auditory 
phenomena in mammalian cranial structures." 

Session B-lb: Microwave Cataractogenesis (ROSENTHAL, S., CIJnn.) 

AL-BADIIAIHY, K.A., & YOUSSEF, A-B. (Cairo U., Egypt), "Biological thermal effect of microwave radiation on human 
eyes." (not given) 

BIRENBAUM, L. (Polytechnic Institute of New York, Brooklyn), KAPLAN, I.T. (Zaret Foundation, CUNY, New York), 
METLAY, 11. (Hofstra U., Hempstead, NY), ROSENTHALa S.W. (Polytechnic Institute of New York, Farmingdale), 
& ZARET, M.M. (Zaret Foundation, Scarsdale, NV), Effects of 35 and 107 GHz CW microwaves on the rabbit eye." 

KRAMARf P., HARRIS, C., GUY, A.W., & EMERY, A. (U. of washington School of Medicine, Seattle), "Mechanism of 
m crowave cataractogenesfs in rabbits." 

RABINOWITZ, J.R. (New York U. Medical Center, Hew York), "The effect of cataractogenic doses of microwave radiation 
on lenticular transport." 

Combined Session: (RICHARDSON, J.M., Chmn.) 

JUSTESEN, D.R. (V.A. Hospital, Kansas City, MD), "A rose by another name is a cabbage." 

Session B-2a: Therapeutic Applications (LEHMANN, J.F., Chmn.) 

AL-BADWAIHY, K.A., & YOUSSEF, A-B.A. (Cair.o Univ., Egypt), "Steady state temperature profiles in microwave 
diathermy" [paper not presented]. 

GORDON, G.A., LIVINGSTON, G., & DETHLEFSEN, L.A. (Univ. of Utah, Salt Lake City), "Microwave-induced hyperthermia 
and radiation sensitivity of mouse intestine." 

GUY, A.W., McDOUGALL, J.A., & WEBB, M.D. (Univ. of Washington, Seattle), "Shortwave diathermy applicators." 

KANTOR! G., BASSEN, H., & SWICORD, H. (BRH, Rockville, MD), "Mapping of free space and scattered fields in 
m1crowave diathermy." 

LEfWINN, J.F., GUY, A.W., & STONEBRIDGE, J.B. (Univ. of washington, Seattle), "Physiologic design criteria for 
therapeutic applicators operating at 915 MHz." 

WEST, B., & REGELSON, w. (M.C.V./V.C.U., Richmond, VA), "Biologic effects of pulsed high frequency electromagnetic 
radiation" [using a Diapulse Machine]. 

Session B-2b: Diagnostic Applications (JOHNSON, C.C., Chmn.) 

LANDT, J.A. (U. of California, Los Alamos, NM), "Antenna design for a passive temperature monitoring and 
identification system for livestock." 

PEDERSEN P.C., JOHNSON, C.C., DURNEY, C.H., & BRAGG, D.G. (U. of Utah, Salt Lake City), "Microwave radiation as 
a afagnostic tool." 

SPELMAN, F.A., KINDT, C.W., BOWDEN, D.M., SACKETT, G.P., SPILLANE, J.E. (Regional Primate Research Center at ~he 
u. of washington, Seattle), & BLATTMAN, D.A. (~ACOH, Inc., Seattle), "Remote measurement of respiration 1n 
infant primates using an X-band doppler radar. 
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Session B-3: Field Survey Instruments (BOWMAN, R., Chmn.) 

ASLAN, E. (Narda Microwave, Plainview, NY), "A low frequency H-field radiation monitor." 

BASSEN, H., & PETERSON, R. (BRH, Rockville, MD), "C<nplete measurement of hazardous electromagnetic fields with 
electro optical crystals." 

CONOVER, D.L., PARR, W.H., SENSINTAFFAR, E.L., & MURRAY, W.E., Jr. (NIOSH, Cincinnati, OH), "Measurement of 
electric and magnetic field strengths from industrial radiofrequency (10-40 MHz) power sources." 

RUGGERA, P.S. (BRH, Rockville, MD), "E- and H-fielJ instrumentation and calibration below 500 MHz." 

SWICORD, M.L., BASSEN, H.l., HERMAN, W.A., DUFF, J.E., & BING, J.R. (FDA, Rockville, MD), "Methods and instrumenta
tion for the evaluation and calibration of microwave survey instruments." 

SWICORD, M.L. (FDA, Rockville, MD), & CHEUNG, A.Y. (U. of Mayrland, College Park), "Mutual coupling between 
linear antennas." 

TRZASKA, H. (Technical U. of Wroclaw, Wroclaw, Poland), ''Magnetic field standard at frequencies above 30 MHz." 

Session B-4: Cellular and Mutagenetic Effects (McREE, D., Chmn.) 

BLACKMAN, C.F., SURLES, M.C., & BENANE, S.G. (EPA, Research Triangle Park, NC), "The effect of microwave exposure 
on bacteria: mutation induction." 

ELDER, J.A., ALI, J.S., & LONG, M.D. (EPA, Research Triangle Park, NC), "Respiratory activity of mitochondria 
exposed in a coaxial airline to 2000-4000 MHz microwave radiation." 

FRAZER, J.W. (USAF School of Aerospace Medicine, Brooks AFB, TX), "A summary of cell and tissue level events 
prOduced by RF fields predicted from consideration of regional hyperthermia." 

HSIEH, S.T., & SETO, Y.J.(Tuland U., New Orleans, LA), "Microwave perturbation on cellular enzymatic reactions." 

LIN, J.C., & CHEN, K.C. (Wayne State U., Detroit, MI), "Effects of microwave radiation on mammalian cells in vitro." 

SMIALOWICZf R.J. (EPA, Research Triangle Park, NC), "The effect of microwaves (2450 MHz) on lymphocyte blast 
trans onnation in vitro." 

VARMA, M.M., DAGE, E.L., & JOSHI, R. (Howard U., Washington DC}, "Mutagenicity induced by non-ionizing radiation 
in Swiss male mice." 

VARMA, M.M., & TRABCULAY, E.A., Jr. (Howard U., Washington, DC), "Evaluation of dominant lethal test and DNA 
studies in measuring mutagenicity caused by non-ionizing radiation." 

Session B-5: Exposure Systems (SHORE, M., Chmn.) 

GRAF, E.R., BURKS, D.G. (Auburn U., AL), & COLE, F.E. (Ochsner Medical Foundation, New Orleans, LA}, "A unique 
electromagnetic environmental simulator." 

GUY, A.W., CHOU, C.K., & LOVELY, R.H. (U. of Washington School of Medicine, Seattle), "Chronic exposure of a rat 
population by circularly polarized guided waves." 

HO, H.S., FOSTER, M.R., & SWICORD, M.L. (Bureau of Radiological Health, Rockville, MD), "Microwave irradiation 
apparatus design and dosimetry." 

HOUK, W.M., GRISSETT, J.D., & LONGACRE, A., Jr. (Naval Aerospace Medical Research Laboratory, Pensacola, FL and 
U. of New Orleans, New Orleans, LA), "Considerations of chamber design, environmental control, and microwave 
field interactions in small animal experimentation." 

LEICHER-PREKA, A. (Inst. Physiol. Biochem. Med. Fac., Sarajevo, Yugoslavia), & HO, H.S. (BRH, Rockville, MD), 
"Dependence of total and distributed absorbed microwave energy upon size, shape, and orientation of rat 
phantoms in waveguide." 

LOTZ, W.G., & MICHAELSON, S.M. (U. of Rochester, Rochester, NY}, "Adrenocortical response in rats exposed to 
microwaves." 

RENO, V.R., & deLORGE, J.O. (Naval Aerospace Medical Research Laboratory, Pensacola, FL}, "Field measurements 
for a series of behavioral studies." 

Session B-6a: Behavioral Effects (Low Level Exposure}, (JUSTESEN, D., Chmn.) 

CLEARY f S. F. (Virginia C001110nwea lth U., Richmond), "The effects of 1. 7 and 2. 45 GHz microwave<; on drug-induced 
seeping time in the rabbit." 

GILLARD, J., SERVANTIE, B., BERTHARION, G., SERVANTIE, A.M., OBRENOVITCH, J., & PERRIN, J.C. (Hopital d'Instruction 
des Arm€es Sainte-Anne, Toulon Naval, France), "Study of the microwave-induced perturbations of the behaviour 
by the open-field test into the white rat." [read by S. Rosenthal] 

HUNT, E.L. (Walter Reed Army Institute of Research, Washington, DC), KING, N.W., LOVELY, R.H. (U. of Washington, 
Seattle}, & PHILLIPS, R.D. (Battelle Pacific Laboratory, Richland, WA), " 'Avoidance' by rats of a 2.88 GHz 
pulse microwave field." 
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MANTHEI, R.C., & GLASER, Z.R. (Naval Surface Weapons Center, Dahlgren, VA), "Alterations in the sleep process of 
the rabbit as a function of chronic low intensity electromagnetic radiation exposure." 

THOMAS, J.R., YEANDLE, S.S., & BURCH, L.S. (Naval Medical Research Institute, Bethesda, MD), "Modification of 
internal discriminative stimulus control of behavior by low levels of pulsed microwave radiation." 
[not presented] 

Session B-6b: Behavioral Effects (High Level Exposure), (HUNT, E., Chmn.) 

D'ANDREA, J.A., GANDHI, O.P., & KESNER, R.P. (U. of Utah, Salt Lake Citfl, "Behavioral effects of resonant electro
magnetic power absorption in rats." 

deLORGE, J.O. (Naval Aerospace Medical Research Laboratory, Pensacola, FL), "ThE> effects of microwave radiation 
on behavior and temperature in Rhesus monkeys." 

McAFEE, R.D., ELDER, S.T., LIPSCOMB, T.J., MAY, J.G., & HOLLAND, M.G. (Veterans Administration Hospital, New 
Orleans, LA), "Microwave and infrared radiation effects on an operant response in Rhesus monkeys." 

MOE, K.E., LOVELY, R.H., & GUY, A.W. (U. of Washington, Seattle), "Physiological and behavioral effects of chronic 
low level microwave radiation of rats." 

MONOHAN, J.C., & HO, H.S. (Bureau of Radiological Health, Rockville, MD), "Microwave-induced avoidance behavior 
ln the mouse." 

Session B-7a: Assessment of Power Deposition in Tissues by Mathematical and Phantom Models (SCHWANN, H., Chmn.) 

ALLEN, S.J., HURT, W.O., KRUPP, J.H., RATLIFF, J.A. (USAF School of Aerospace Medicine, Brooks AFB, TX), DURNEY, C.J., 
& JOHNSON, C.C. (U. of Utah, Salt Lake Cit~. "Measurement of radio frequency power absorption in monkeys, 
monkey pahntoms, and human phantoms exposed to 10-50 MHz fields." 

GANDHI, O.P., SEDIGH, K., BECK, G.S. (U. of Utah, Salt Lake City), & HUNT, E.L. (Walter Reed Army Institute of 
Research, Washington, DC), "Distribution of electromagnetic energy deposition in models of man with frequencies 
near resonance." 

MacDOUGAL, J., WEBB, M. (U. of Washington, Seattl~, & FRAZER, J.W. (USAF School of Aerospace Medicine, Brooks AFB, TX), 
"Models of biologic interaction with electromagnetic fields." 

MASSOUDI, H., DURNEY, C.H., JOHNSON, C.C. (U. of Utah, Salt Lake City), & ALLEN, S. (Brooks AFB, TX), "Theoretical 
calc11lations of power absorbed by monkey and human spheroidal and ellipsoidal phantoms in an irradiation chamber." 

NEUDER, S.M. (BRH, Rockville, MD), HILL, D.H., & KELLOGG, R.B. (U. of Maryland, College Park), "Power deposition 
fn a multilayered spherical model of the human head." 

Session B-7b: Dielectric Properties of Tissues (SCHWANN, H., Chmn.) 

CHEUNG, A.Y., KOOPMAN, D.W., & SWICORD, M.L: (U. of Maryland, College Park), "Wide-band characterization of dielectric 
and heat properties of simulated biotissues." 

!LUNGER, K.H. (Tufts U., Medford, MA), "The attenuation function for biological fluids at millimeter and 
far-infrared wavelengths." 

PYLE, S.D., HU, C.L., CALDWELL, R., & BARNES, F.S. (U. of Colorado, Boulder), "Electric dipole interactions for 
microwave pulses and damage to embryos." 

SWICORD, M., SAFFER, J. (BRH, Rockville, MD), & CHEUNG, A. (U. of Maryland, College Park), "A two impedance method 
for wide range dielectrometry." · 

~ession B-Ba: CNS Effects--! (ADEY, R., Chmn.) 

ALBERT, E.N. (The George Washington U. Medical Center, Washington, DC), "Light and electron microscopic investigation 
of brains exposed to non-ionizing radiation." [Read by E. Postow] 

HAWKINS, T.D., & HUNT, E.L. (Walter Reed Army Institute of Research, Washington, DC), "Reduction in sensitivity 
to audiogenic seizure following a single, 2450 MHz, CW irradiation of rats." 

KRITIKOS, H., & TAKASHIMA, S. (U. of Pennsylvania, Philadelphia), "Nonthermal effects of electromagnetic fields 
on the central nervous system." [Read by H. Schwann] 

OSCAR K.J. (U.S. Army Mobility Equipment R&D Center, Fort Belvoir, VA, and American U., Washington, DC), & 
RAWKINS, T.D. (Walter Reed Anny Institute of Research, washington, DC), "Electromagnetic radiation effects 
on the blood-brain barrier system in rats." 

Session B-Bb: CNS Effects--!! (CLEARY, S., Chmn.) 

CHAMNESS F. SCHOLES, H., SEXAUER, S., & FRAZER, J.W. (USAF School of Aerospace Medicine, Brooks AFB, TX), "The 
eff~ct ~f 1.6 GHz CW fields on trace metal content of specific regions of rat brain." 

MERRITT, J.H., HARTZELL, R., & FRAZERf J.H. (USAF School of Aerospace Medicine, Brooks AFB, TX), "The effect of 
1.6 GHz radiation on neurotransm tters in discrete areas of the rat brain." 

MIKOLAJCZYK, H. (Institute of Occupational Medicine, Lodz, Poland), "Microwave-induced shifts of .gonadotropic 
activity in anterior pituitary gland of rats." [withdrawn] 

wu, c-L., & LIN, J.C. (wayne State u., Detroit, MI), "Interaction of modulated electromagnetic fields with 
nervous structures." 
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Session B-9a: Assessment of Power Deposition in Tissues by Numerical Methods (GUY, A.W., Chmn.) 

BARBER, P.W. (U. of Utah, Salt Lake City), "Numerical study of electromagnetic polljer depdsition in biological 
tissue bodies." 

EMERY, A.F., GUY, A.W., KRANING, K.K., & SHORT, R. (U. of Washington, Seattle), "Numerical simulation of the 
effects of non-ionizing RF radiation upon the human body." . 

NEUDER, S.M. (BRH, Rockville, MD), & MEIJER, P.H.E. (Catholic U. of America, Washington, DC), "Finite element
variational calculus approach to the determination of electromagnetic fields in irregular geometry." 

SPEIGEL, R.J. (liT Research-Institute, Washington, DC), "High voltage electric field coupling to humans using 
moment method techniques." 

UMASHANKAR, K.R., & BUTLER, C.M. (U. of Mississippi, University), "Electromagnetic power absorption in lossy 
wire model of man." 

Session B-9b: Polarization Effects (GUY, A.W., Chmn.) 

GITHENS, S.H., HAWKINS, T.D., & SCHROT, J. (Walter Reed Army Institute of Research, Washington, DC), "Colonic 
temperature changes during microwave exposure." 

SCHROT, J., & HAWKINS, T.D. (Walter Reed Army Institute of Research, Washington, DC), "Microwave frequency and 
E-f1eld orientat.1on interact with animal size." 

Session B-lOa: Effect of ELF Fields on Biological Systems--! (PHILIPS, R., Chmn.) 

SAWIN, S.M., & ADEY, W.R. (U. of California, Los Angeles), "Effects of weak low frequency electric fields on 
calcium efflux from isolated chick and cat brain." 

BLISS, v., & HEPPNER, F. (U. of Rhode Island, Kingston), "Effects of the field free space on the circadian 
activity rhythm of the house sparrow, fill!!: domesticus, and of the song sparrow, Melospiza melodia." 

DURFEE, W.K., PLANTE, P.R., MARTIN, P., MUTHUKRISHNA, S., & POLK, C. (U. of Rhode Island, Kingston), "Exposure 
of domestic fowl to ELF electric and magnetic fields." 

GREENEBAUM, B., GOODMAN, E.M., & MARRON, M.T. (U. of Wisconsin-Parkside, Kenosha), "Long-term effects of weak 
45-75 Hz electromagnetic fields on the slime mold Physarum polycephalum." 

MATHEWSON, N.S., OOSTA, G.M., OLIVA, S.A., & BLASCO, A.P. (AFRRI, Defense Nuclear Agency, Bethesda, MD)o "Effects 
of 45Hz electric field exposure on rats." 

Session B-lOb: Effect of ELF Fields on Biological Systems--11 (BIRENBAUM, L., Chmn.) 

MEDICI, R.G. (U. of California, Los Angeles), "The effects of.weak ELF electric fields on schedule-controlled 
behavior of monkeys." 

MORAN, W.P. (U. of Tulsa, OK), "Physiological basis of human electric shock threshold." 

SUGIYAMA, S., & MIZUNO, K. (Kwansei Gakuin U., Hyogo, Japan), "Effect of AC electric field application upon 
human visual threshold." 

GREENBURG, B. (U. of Illinois at Chicago Circle, Chieego), "Impact of extremely low frequency electromagnetic 
fields on animals in nature." 

Session B-11: Measurement of Power Deposition in Biological Tissues (ROZZELL, T., Chmn.) 

BOifiAN, R.R. (National Bureau of Standards, Boulder, CO), "A temperature probe for RF heated material." 

CETAS, T .C. (BRH, Rockville, MD), "A birefringent crystal optical thermometer for measurements of electromagnetically 
induced heating." 

CHEN, K.M., GURU, B.S., & NYQUIST, D.P. (Michigan State U., East Lansing), "Quantification and measurement of 
induced fields inside finite biological bodies." 

CHEUNG, A.Y. (U. of Mar~and, COllege Park), SWICORD, M.L., & BASSEN, H.I. (BRH, Rockville, MD), "Experimental 
calibration of a miniature electric field probe within muscular tissues." 

CHRISTENSEN, D.A. (U. of Utah, Salt Lake City), "Optical etalon temperature sensor for microwave tissue heating 
applications." 

DEFICIS, A. (O.N.E.R.A.-C.E.R.T., France), "Use of dielectric microprobes for electromagnetic fields measurement." 

LIVINGSTON, G.K., JOHNSON, C.C., DURNEY, C.H. (U. of Utah, Salt Lake City), & ROZZELL, T.C. (Office of Naval 
Research, Arlington, VA), "Performance of the LCOF probe in calorimetric and tissue temperature monitoring 
applications." 
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Session B-12: General Biological Effects (MICHAELSON, S., Chmn.) 

BURKS, O.G., & GRAF, E.R. (Auburn U., AL), "Investigation of electromagnetic effects of a 1000-foot TV tower on 
migratory birds." 

HOUK, W.M., MICHAELSON, S.M., & BEISCHER, O.E. (Naval Aerospace Medical Research Laboratory Pensacola FL and 
U. of Rochester, Rochester, NY), "The effects of enviro1111ental temperature on thermoregulatory, s~rum'lipid, 
carbohydrate and growth hormone responses of rats exposed to microwave." 

KINDT, C.W., BOWDEN, O.M., SPELMAN, F.A., & MORGAN, M.K. (Regional Primate Research at the U. of Washington, Seattle), 
"Some developmental and behavioral factors of low intensity X-band radiation." 

MAXEY, E.S. (Miami Heart Institute, Miami, FL), "Critical aspects of human versus terrestrial electromagnetic symbiosis." 

MITCHELL, J.C., & HURT, W.O. (USAF School of Aerospace Medicine, Brooks AFB, TX), "The biological significance of 
radiofrequency radiation emission characteristics on cardiac pacemaker perfonnance." 

O'GRADY, T.C., MILROY, W.C., & GLASER, Z.R. (Naval Surface Weapons Center, Dahlgren, VA), "Long tenn exposure 
studies of high peak power (HPP) pulsed electromagnetic radiation on mice." 

STAVINOHA, W.B., MEDINA, M.A., WEINTRAUB, S.T., ROSS, O.H., & HODAK, A.T. (U. of Texas Health Science Center, San 
Antonio), "The effects of 19 megacycle irradiation on mice and rats." 

TELL, R.A., & JANES, D. E. (EPA, Washington, DC), "Broadcast radiation: A second look." 

l«llLAS, K.O. (MOO, United Kingdom), "Health hazards in microwave fields." 

Session B-13: Selected Topics (ALTSCHULER, H.M., Chmn.) 

ALLIS, J.W., & FROMME, M.L. (EPA, Research Triangle Park, NC), "Pseudosubstrate binding to ribonuclease during 
exposure to microwave radiation at 1.70 and 2.45 GHz." 

CARPENTER, R.L., & HAGAN, G.J. (BRH, Winchester, MA), "Comparison of thennal effects in the rabbit eye from 
microwave radiation and from external heating." 

FERRI, E.S., & HAGAN, G.J. (BRH, Winchester, MA), "Chronic low-level exposure of rabbits to microwaves." 

GLASER, Z.R. (Naval Surface Weapons Center, Dahlgren, VA), & DODGE, C.H. (Library of Congress, Washington, DC), 
"Biomedical aspects of radiofrequency and microwave radiation: A review of selected Soviet, East European, 
and Western references." 

GUILLET, R., LOTZ, W.G., & MICHAELSON, S.M. (U. of Rochester, NY), "Time-course of adrenal response in microwave
exposed rats." 

HAGAN, G.L., & CARPENTER, R.L. (BRH, Winchester, MA), "Microwave frequency as a factor in the induction of lens 
opacities in the rabbit eye." 

MAGIN, R.L., LU, S-T., & MICHAELSON, S.M. (U. of Rochester, NY), "Thyroid response to localized microwave exposure." 

MASSOUOI, H., DURNEY, C.H., JOHNSON, C.C. (U. of Utah, Salt Lake City), & ALLEN, S. (Brooks AFB, TX), "Theoretical 
calculations of power absorbed by an ellipsoidal model of man and animals in an electromagnetic plane wave." 

MICHAELSON, S.M. (U. of Rochester, NY), "The influence of microwave exposure on neuroendocrine function in the 
rat and dog." 

IJJIIACA, ii.J., Jr., & FERRi, E.S. (BRH, Winchester, MA), "A study of the effects of microwave irradiation of the 
rabbit testes." 

SANDLER, S.S. (Northeastern U., Boston, MA), "Electromagnetic field effects on isolated nerve tissue." 

SEAMAN, R.L., WACHTEL, H., & JOINES, W.T. (Duke U., Durham, NC), "The use of stripline to study microwave biological 
effects." 

3719. The Congenital Anomalies Research Association of Japan and the Japan Society of Human Genetics--Joint Conference, 
Tokyo, Japan, November 7-9, 1975. (Presentation given by title only.) 

RUGH, R., & LEACH, W.M. (Division of Biological Effects, BRH), "Microwave teratogenesis in mice." 

3720. American Public Health Association Annual Conference, Chicago, Illinois, November 16-20, 1975. 

LANDAU, E. (American Public Health Assoc.), & ALBRECHT, R.M. (Division of Biological Effects, BRH), "Microwave 
radiation: An epidemiologic assessment." 

3721. Proceeding of the Ninth Midyear Topical Symposium, Health Physics Soc., Denver, Colorado, February 9-12, 1976. 

CZERSKI, P. (FDA Visiting Scientist, Division of Biological Effects, and Dept. of Genetics, National Research 
Inst. of Mother & Child, Warsaw, Poland), "Comparison of the USA, USSR, and Polish microwave pennissible 
exposure standards." 
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3722. "Measurements for Safe Use of Radiation," Nationa 1 Bl!re.~u of Standards 75th Anniversary Symposium, March 1-4, 1976, 
Gaithersburg, MD. 

Session on Measurement System 

SWICORD, M.L., BASSEN, H.I., & HERMAN, W.A. (Bureau of Radiological Health, FDA), "Methods for the evaluation and 
calibration of microwave survey instruments." 

Session on Standardization and Measurement Assurance 

BAIRD, R.C. (National Bureau of Standards), "Non-ionizing radiation and standardization." 

Session on Environment and Personal Protection 

TELL, R.A., HANKIN, N.N., NELSON, J.C., ATHEY, T.W., & JANES, Jr., D.E. (U.S. Environmental Protection Agency), 
"An automated measurement system for determining environmental radiofrequency field intensities." 

THIEL, J.F. (Texas Dept. of Health Resources), "Radio-frequency electromagnetic radiation from portable and mobile 
telecommunication transmitters." 

3723. American Industrial Hygiene Association Conference, Atlanta, Georgia, May 16-21, 1976. 

ALBRECHT, R.M. (Division of Biological Effects, BRH), "Potential adverse effects of exposure to nonionizing radiation:" 

(Finis) 
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17. 

18. 
19. 

20. 
21. 

19. 

20. 
21. 

12. 

23. 
24. 
25. 
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 
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, 
~hanges i.n intraocular _ _press\.1_!_~,-~lacr_imation,_ trembling of ey~
iJAs; (b) lens opacity and coagulation, altered tissue respira
tion, and altered reduction-oxidation processes 
Hyocardial Necrosis 
Hemorrhage in Lungs, Liver, Gut, and Brain } 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 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 

i. 



I 

f 

I 
l 
I 

I 
! 
' 

F. 

G. 

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

1. Neurasthenia - (general "bad" feeling) 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Depression 
Impotence 
Anxiety 
Lack of Concentration 
Hypochondria 
Dizziness 
Hallucinations 
Sleepiness 
Insomnia 

.. 

Increased Irritability 
Decreased Appetite 
Loss of Hemory 
Scalp Sensations 
Increased Fatigability 
Chest Pain 
Tremor of the Hands 

Behavioral Changes (Animal Studies) 

Reflexive, Operant, Avoidance, and Discrimination Behaviors 

H. Blood Disorders 

Changes in: 
1. Blood and Bone Harrow 

(V • in vivo) 
(v • Evrtr'o) 

2. Phagocytic (polymorphs) and Bactericidal Functions of Blood (V.v) 
3. Hemolysis Rate (increase), (a shortened lifespan-of cells) 
4. Sedimentation Rate (increase), {due to changes in serum protein 

levels or amount of fibrinogen (?)) 4 

5. Number of Erythrocytes (decrease), also number of Lymphocytes 
6. Blood Glucose Concentration (increase) 
1. Blood Histamine Content 
8. Cholesterol and Lipids 
9. Gamma (also a and 8) Globulin, and Total Protein Concentration 

10. Number of Eosinophile 
11. Albumin/Globulin Ratio (decrease) 
12. Hemopoiesis (rate of formation of blood corpuscles) 

13. Leukopenia (increase in number of white cells), and Leukocytosis 
14 •. Reticulocytosis 

I. Vasc~lar Disorders 

1. Thrombosis 
2. Hypertension 

I 
I 
I 

1 



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. Uetaboiic Disorders 

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

L. Gastro-Intestinal Disorders 

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

u. 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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0 Genetic and Chromosomal Changes • 

1. 

2. 
3. 
4. 

5. 

Chromosome Aberrations (e. g., linear shortening·, pseudochiasm, 
diploid structures, amitotic division, bridging, "sticky" 
chromosomes, irregularities in chromosomal envelope) 
Nutations 
Hongolism 
Somatic Alterations (changes in cell not involving nucleus or 
chromosomes, cellular transformation) 
Neoplastic Diseases (e.g., tumors) 

P. Pearl Chain Effect (Intracellular orientation of subcellular particles, 
~ and orientation of cellular and other· (non-biologic) particles) 

f • 

t 

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

Q. Uiscellaneous Effects 

1. Spa!king 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 
1. Sensations of Buzzing Vibrations, Pulsations, and Tickling About 

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

10. Changes in Circadian Rhythms 

The Outline of Reported Biological Phenomena ('Effects') and 
Clinical }~nifestations Attributed to Microwave and Radio-Frequency 
Radiation, is patterned after that given by R. Murray, et al., in an 

II --article entitled, How safe are microwaves", which appeared in 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, "Considera
tions in the evaluation of the biological effects on exposure to micro
wave 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 discuasion and suggestions offered by 
Byron McLees, Edwar~ Fi~ch, Lewis Gershman, and Christopher Dodge relat-

~ ing to the Outline are also g=atefully acknowledged. 
t• .. ... 
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