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Letters

Comments on “Biological Effects of Authors’ Reply

Radio-Frequency/Microwave Radiation” _
Eleanor R. Adair and Ronald C. Petersen

Ronold W. P. King

We acknowledge with thanks the King comments on the above
The above papéris important in that it well summarizes 50 yearspapert King provides information from some of his recent publica-
of research on the thermal effects of microwave radiation in the humt®@ns concerning possible biological effects of induced electric fields
body and the penetration of a plane-wave incident on a planar surfaecel currents in the cells and tissues of the human body during expo-
of that body. sure to certain radio frequencies (1-30 and 53 MHz). The potential for
The author would like to see the above paper supplemented witrediverse health effects at cellular telephone frequencies was also ad-
least a reference to the possible biological effects of the axial electéitessed in his comments.
current and electric field induced in the human body near its resonanflthough a large literature suggests that nonthermal interactions,
length. This occurs near 53 MHz and is analyzed in [1], in which thguch as those described by King, may have deleterious health effects,
normalized total axial current is derived together with the normalizesich possibilities have not yet been clearly demonstrated or confirmed.
current density and the electric field along the central axis. Since idleed, many recent comprehensive reviews of this literature conclude
important amateur radio band is 50-60 MHz, a study has been mdaldat exposure to low level (considered nonthermal) RF energy cannot,
of the electric field induced in the cells in the bodies of RF amateuéd does not provide a hazard to cells or tissues in the human body.
when operating their own transmitters. This is reported in [2]. The eleé@ne extensive review of the literature provided the basis for the Inter-
tric field in such a cell, near its surface, is found toBe~ 0.33E"°.  national Commission on Non-lonizing Radiation Protection (ICNIRP)
Here,E"“ is the electric-field incident on the body from the transmitGuidelines, published in 1998 [1]. The following conclusion appears
ting antenna. There is some indication that a field of this magnitudie that document: “Overall, the literature on athermal effects of AM
may be biologically significant since there is statistical evidence thetectromagnetic fields is so complex, the validity of reported effects so
there is an increase in malignancies in many amateur radio operafaesrly established, and the relevance of the effects to human health is
over the general population. S0 uncertain, that it is impossible to use this body of information as a
Another study is of the electric field induced in the human bodyasis for setting limits on human exposure to these fields.”
when exposed to electromagnetic fields at 1-30 MHz. This applies toA review chapter by Postow and Swicord in [2] indicates no
personnel on shipboard and is carried out in [3]. In [3], the electric fielpzardous effects either from exposure to low-level nonionizing
induced in a man wearing rubber-soled shoes or standing barefoot @lectromagnetic fields from extremely low frequency (ELF) through
metal deck is determined when the incident electric field is generatellimeter waves, or from modulated RF fields. Recent reviews by
by one of the ship’s transmitting antennas. the Health Council of The Netherlands conclude that there are no
Since the advent of the cellular telephone, questions have been raisgitations for radiation risks of mobile phones [3], Global System for
regarding their safety. Can the fields generated by such a phone in#bile Communications (GSM) base stations [4], or electromagnetic
transmitmode have adeleterious biological effect? Inorderto make asf@tds [5]. Moulderet al. [6], in an extensive review of the subject as it
toward providing a meaningful answer, a detailed study has been mé&elates to exposure to the fields from cell phones, states clearly that the
of two common types of cellular telephones. This is carried out in [4¢urrent “evidence for a causal relationship between RF radiation from
The study is based on actual measurements of a telephone in use besiéd# ghones and cancer is found to be weak to nonexistent.” Finally, a
human head. It takes full account of the skull and shape of the head. Pagel of experts chaired by Doll [7] reviewed the extensive literature
calculated electric field in a cell in the brain is of the order of 25 V/m. on “calcium efflux,” one of the classic examples of a nonthermal
effect. The panel concluded, “If the phenomenon is biologically
significant, concomitant changes would be expected in the functions
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Tech, vol. 48, pp. 2155-2158, Nov. 2000. definitive replication of any such effect, those institutions that generate

[3] ——, “The electric field induced in the human body when exposed to
electromagnetic fields at 1-30 MHz on shipboat&EE Trans. Biomed.
Eng, vol. 46, pp. 747-751, June 1999. . ) )

, “Electric currents and fields induced in cells in the human brain Manuscript received April 2, 2002.
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