DETERMINATION OF THRESHOLD OF SENSITIVITY
OF THE RABBIT BRAIN TO PULSED SUPERHIGH-
FREQUENCY ELECTROMAGNETIC FIELDS

Ch. Asabaev UDC 612.822.014.424

Investigation of the sensitivity of the rabbit CNS to pulsed superhigh-frequency electromagnet-
ic fields showed that exposure to such a field of intensity 2 W/cm? for 3 min causes no changes
in the EEG whereas exposure to intensities of 250 and 10 uW/cm? leads to the formation of

EEG synchronization responses, i.e., to an increase in the number of slow waves and spindles.
The results suggest that the threshold of intensity of a pulsed superhigh-frequency field lies
between 2 and 10 yW /cm?.

The CNS is one of the most sensitive systems of the body to the action of superhigh-frequency (shf)
field [3, 7-9]. The character of the changes in its functions, whether demonstrated by the conditioned-reflex
[6] or the electroencephalographic [1, 2, 9], depends on the waveband, the power flux density (PFD), the
duration of exposure, and other parameters of the shf field [5]. Experiments [1, 2] to assess the sensitivity
of the CNS to electromagnetic fields of the shf range, both continuous and pulsed, have shown that the CNS
responds to intensities of irradiation lying considerably below the integral heat threshold.

The object of this investigation was to study the responses and establish the threshold of sensitivity of
the rabbit CNS to a pulsed shf field by means of an electrographic method.
EXPERMENTAL METHOD

Twenty rabbits were used. Silver wire electrodes were implanted into the cranial bones above the
sensomotor and visual areas of the cortex.

TABLE 1. Characteristics E)f ﬁ:ffects of Pulsed Superhigh-Frequency
Field on the Rabbit EEG

Mean latent .
Sensomotor area | Visual area
P'FD of' shf Number | Number period of
field (in - of of respon character of reaction
uW/cm?) rabbits |exposures| ponse ) slow
(in sec) siow spindles © spindles
waves waves
250 4 318 40,0=5,0 + + + -+
10 4 258 52,040 -+ -+ -+ -+
2 6 274 Her — — — -
Contrel 10 244 Her — — — —

Legend: +response present (P< 0.01); - response absent (P< 0.05)
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Fig. 1. Changes in EEG of sensomotor cortex of a rabbit during ir-
radiation by shf electromagnetic fields with a PFD of 250 (a), 10 (b),
and 2 (c) uW/cm?% 1) background; I) during irradiation.
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Fig, 2. Relative dynamics of number of slow waves on EEG of senso-
motor cortex in rabbits: A) background recording for 3 min; B) exposure
for 3 min to shf field with PFD of 250 (I), 10 (II), and 2 (III) uW/cm?; C)
recording for 3 min after disconnecting generator. Results obtained during
"mock irradiation" used as the zero line. Abscissa, time (in min); ordinate,
number of slow waves (in%). Arrows indicate generator on and off.

The reference electrode was applied to the nasal bones. Whole-body irradiation was applied to the
rabbits from the side opposite to that of the hemisphere from which recordings were made. The EEG was
recorded on a 4-channel ink-writing VNIIMIiO electroencephalograph. In experiments on ten rabbits the
effects of exposure of the animals to an shf field (wavelength 10 cm) with PFD of 250 uW/cm? (318 exposures,
4 rabbits), 10 uW/cm? (258 exposures, 4 rabbits), and 2 uW/cm? were studied; in the other ten rabbits control
records were obtained under identical conditions but without irradiation (244 records).

The background EEG was recorded for 3 min after which, without interruption of the recording, the
animal was exposed for 3 min to the shf field; finally the EEG was recorded during 3 min (sometimes 10
min) after the end of the exposure. During the experiment 8-10 exposures were given at intervals of 15-20
min, The number of exposures given to each rabbit was 50-100.

Analysis of the results included counting the number of spindles and slow waves (brain potentials with
a frequency of not more than 3 Hz and with an amplitude at least twice that of the mean amplitude of the back-
ground EEG) throughout the period of recording the EEG in steps of 10 sec. The difference between the in-
dices in the backgound and experimental periods on summation of over 100 exposures to the shf field was
assessed by means of Student's criterion for alternative variability.
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EXPERIMENTAL RESULTS

In response to irradiation with the shf field of intensities of 250 and 10 yW/cm? the EEG of all the rab-
bits studied showed a synchronization reaction (an increase in the number of slow waves and spindles) in
both the sensomotor and the visual area of the cortex (Fig. 1), in agreement with results obtained by other
workers [1, 2, 4, 9] who used shf fields of higher intensity.

The number of spindles in the EEG of the rabbits, although it increased by a statistically significant
amount (P< 0.01), did not change so much during exposureto shf fields with PFD of 10 and 250 uW/cm? as
number of slow waves. In the subsequent account only changes in the number of slow waves during exposure
to the shf field will be discussed.

On summation of the results for all the rabbits in each series of experminets a significant (P < 0.01)
increase was observed in the number of slow waves during exposure to the shf field with PFD of 250 uW/cm?
(for the sensomotor cortex t = 2,229) and 10uW/cm? (for the sensomotor cortex t = 2.89, visual t = 2.45) over
the background level and over the values obtained during irradiation with a PFD of 2 uW/cm? and also during
"mock" irradiation (Fig. 2). During irradiation with an shf field of intensity 2 uW/em? and in the control
series none of the rabbits showed an EEG synchronization reaction (Fig. 1). Comparison of the number of
slow waves (Fig. 2) in the period of exposure to the shf field of this intensity and in the period when the back-
ground EEG was recorded likewise revealed no significant differences.

The mean latent period of the electroencephalographic response showed a tendency to decrease with
an increase in the PFD of the shf field (Table 1). Furthermore, during exposure to the shif field with an in-
tensity of 10 uW/cm? the number of slow waves and spindles on the EEG returned to their background values
2~-3 min after disconnection of the generator. In the case of exposure to the shf field with PFD of 250 yW/cm?
the background indices were restored after 4-5 min. Judging from the latent period of the electroencephalo-
graphic response to exposure and the duration of the after-effect, the shf field with higher PFD thus had a
more marked effect on the CNS.

The threshold of sensitivity of the rabbit CNS to a pulsed shf electromagnetic field for the develope-
ment of analysable electroencephalographic responses was thus evidently between 2 and 10 uW/cm? under the
experimental conditions used. It is noteworthy that the threshold of intensity of the shf field for inducing
auditory sensations in man during irradiation of the temporal region of the brain is 3 yW/cm? [10].
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