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INDUCTION OF CALCIUM ION EFFLUX FROM BRAIN TISSUE BY 

R.F. RADIATION: EFFECT OF SAMPLE NUMBER AND 
MODULATION FREQUENCY ON THE FIELD-STRENGTH WINDOW 

We have reported changes in calcium ion binding to brain 
tissu2 exposed· in vitro to a specific fi~ld-strength (0.75 
mW/cm) of 147-MHz radiation, amplitude modulated by a 16-Hz 

16~ 

sine wave. We report here three extensions of that work. The 
original finding has been replicated under more rigorous conditions: 
the results of each exposure condition were pair~d with the results 
of sham-exposures conducted at the same time. 

To more precisely define the range of effective field
strengths, two different numbers of samples were treated in our 
Crawford cell ~-11th 147-MHz radiation, sinusoidally modulated 
at 16-Hz; in one series, four brain tissues were exposed at a 
time, while in the other series, four brain tissues and six 
dummy loads were exposed at a time. Unlike the narrow field
strength-window found for four samples, the ten pseudo-sample 
configuration resulted in a broader field-strength-window similar 
to that recently described by Adey et a.l., who used a far field 
exposure situation. The reason forthesample-number dependence 
is unknown. 

The ten pseudo-sample configuration was also used to test 
for the presence of the field-strength-window at a sinusoidal 
modulation frequency of 9-Hz. Preliminary findings indicate a 
response curve essentially identical to the one found for 16~Hz 
sine-wave modulation. 
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Induction of Calcium Ion Efflux From Brain Tissue By R.F. 
Sample Number and Modulation Frequency 
\.~i ndow. 

SUMMARY 

Adey and co-workers have reported that a 147-MHz carrier wave, 
sinusoidally amplttude modulated between 6 and 20-MHz, can enhance 
the efflux of Ca from brain tissue exposed.in Vitro. In 1977, we 
described results, consistent with Adey 1s repo~t, which revealed 
an unusual finding: the enhanced efflux of Ca occurred only 
within a narrow range of field-strengths. At the same time, Adey's 

. group reported a similar effective field-strength window using 
a 450-MHz carrier wave, amplitude modulated at 16 Hz. -

We were puzzled by this field strength dependence and by the 
dissimilarity in the width of the effective field-strength range 
between our initial pilot study and our full scale experiment. 
Th~ results of the pilot study showed a broad window similar to 
that reported by Adey 1 s group, while the full-scale expertment 
revealed a much narrower w'indow. The major difference between our 
two studies was the number of brain tissues exposed simultaneously; 
the pilot study used 10, while the full study used only 4. 

We have conducted further experiments to establish whether 
sample size can affect the width of the effective field-strength 
window. These experiments were conducted under more rigorous 
conditions; that is, during the course of a day, sets of brai'n 
samples were alternately exposed to either radtatton or to sham 
conditions. Thus, each group of sets exposed to one radtatiqn 
condition had a companfon group of sets that had been sham-:-exposed 
under otherwise identical conditions. 

We have also investigated the relati.on between the effecti've 
field-strengths and the frequency of s inusoi_da l arnplttude moi!i!l c\tton, 
to provide some clue to the mechantsm(s) causing enhanced Ca 
efflux. From 10-sample sets, consisting of 4 bratn samples and 6 
pseudo-samples, data were2co 11 ected as· a function of fie l d:strengtli 
between 0.1 and 1.5 mW/cm , for 16-Hz and for 9-Hz modulat1:on of a 
147-MHz carrier. 

Specific testinij and sampling procedures have been described 
in detail previously. A brief outline follows. Freshly removed 
forebrains from 4 one-to-three day old chickens were separated at 
thi+midline (but maintaiBed as a pair), incubated in a radioactive 
Ca salt solution at 37 C for 30 minutes, rinsed, and placed in 
l ml of non-radioactive salt solution in separate tubes for each 
brain-half. One brain-half from each pair was placed in the Crawford 
cell exposure apparatus while the other brain-half was placed in a 



control position subject to the same 37°C_environment but ~o. 
radiation levels at least 30 db below\the intensity within 
the exposure apparatus. Following 20 minutes of exposure, · 
each tube was sampled to determine the'amount of radio~ctiv~ 
calcium ions in the bathing solution. The amo_uni:s_pf radio
activity·in the bathing solutions of eadi ·bl~i:dn pair were 
compared, and the average of the four brain pairs was computed 
as a set mean. The exposure.conditions were repeated from six 
to nine times to form a g~oup, and a grand mean was calculated 
for each group. · 

A preliminary analysis of the data has shown that for 16-Hz 
sinusoidal modulation of the 147-MHz carrier, sets contain"ing 4 
samples display a narrow field-strength response similar to our 
earlier report; thereby confirming that finding. However, sets 
containing 10 samples, as described above, di~play a broader 
field-strength response similar to that described by Adey I s group. 
We do not as yet have any evidence that would explain this result. 

Similarly, preliminary analysis of the results (10 samples 
per set} comparing 16-Hz sinusoidal modulation with 9-Hz, indicates 
that the two effective field-strength responses are virtuany 
identical. While interesting, the significance of this result 
is still to be determined. 


