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Letters__________________________________________________________________________________________

Comments on “Nonthermal Effects of Extremely
High-Frequency Microwaves on Chromatin
Conformation in Cells in vitro—Dependence

on Physical, Physiological, and Genetic Factors”

John M. Osepchuk and Ronald C. Petersen

As long-time workers on development of microwave safe-exposure
standards, we are keenly aware of the deficient quality in many of
the papers in the bioeffect literature, particularly those relating to mi-
crowave artifacts. In the November 2000 issue of this TRANSACTIONS,
there are many good papers but there are also papers displaying defi-
ciencies. We are not able to review all such deficiencies, but we restrict
our comments here to the above paper,1 which makes the extraordinary
claim [1] of a significant microwave bioeffect at an incident power den-
sity of 10�19 W/cm2, well below that of thermal noise in a bandwidth
of practical significance.

In the above paper, Belyaevet al. reiterate that claim and dismiss
our critique [2], but they do not demonstrate that they have monitored
or controlled the level of temporal harmonic signals. These, we claim,
probably play a role in their experiments, especially when they reduce
the fundamental signal by as much as 100 dB, using a simple vane-type
waveguide attenuator. They thereby neglect the fact that such attenu-
ators are ineffective at harmonic frequencies in an overmoded wave-
guide. As we stated before [2], such extraordinary claims as theirs [1]
demand extraordinary proof. They do not provide such proof.

The above paper is a broad review of a wide range of purported
frequency-specific athermal effects at millimeter-wave frequencies re-
ported in the German and Soviet/Russian literature. We do not refer to
the substantial U.S. literature [3], [4] that reports failure to replicate
much of the work reviewed by Belyaevet al.

Belyaevet al. refer to “successful therapy” of millimeter waves as
further evidence of the validity of their effects, but that is analogous
in the U.S. to stating that the booming business [5] in magnet therapy
proves the validity of the alleged science basis for their business. The
hard-science community, however, rejects this conclusion and even
suggests that it is voodoo science [6].

The history of microwave bioeffect research is replete with exam-
ples of reports that eventually were judged as nonreplicable for various
reasons [7], [8]. In the past, this disjointed record could be excused as
researchers slowly learned the artifacts and other pitfalls of a new en-
deavor. In today’s enlightened state of research, e.g., note Guyet al.[9]
and Chouet al. [10], there is little justification for recurrence of such
artifacts. Reviewers and editors, please take note.
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Authors’ Reply

Igor Y. Belyaev, Eugene D. Alipov, and Vadim L. Ushakov

In the above paper,1 we analyzed various parameters, both physical
and biological, which are important for the nonthermal effects of mil-
limeter waves (MMWs). In particular, effects of MMWs on chromatin
conformation have been observed at power levels well below that of
thermal heating [1], [2]. The aim of these experiments was to decrease
power flux density (PD) as low as possible in order to compare the ob-
served resonance-type responses of cells at different PDs. As we have
previously clearly stated, direct measurements at powers lower than
10�7 W/cm2 were not available and, therefore, the PDs were calculated
based on usage of calibrated attenuators. Therefore, all figures below
10�7 W/cm2 must be treated as calculated values. In the absence of di-
rect measurements, we could not exclude that the error of 2–4 orders of
magnitude might occur. Therefore, the lowest power density at which
the MMW effect was observed might be somewhere between the back-
ground level and 10�15 W/cm2. Only direct measurements at these low
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