Memory Deficits


Looking again to low level exposure, Lai, et al
 presented a report that indicates low-level (0.6 mW/g SAR) radiofrequency radiation exposure at 2450 MHz results in memory deficits for experiments conducted with rats.  This was a follow-up presentation of an article by Lai, Horita & Guy
 published only a few months earlier that provided substantially the same information.  The memory deficits were observed as an inability of the rats to perform in a maze experiment.  In effect the rats forgot their way around a familiar area.  The researchers explain the effect as being caused by a decrease in brain activity.  The low level radiation exposure is extremely significant.  Virtually all operators of portable cellular phones subject themselves to such exposure and energy absorption while operating the phone.  Further, the memory deficits do not stop when the exposure ends.  Researchers have learned that the effect persists for five days or more.


In another research presentation directly related to the memory deficits and motor control deficit issue, Thuroczy, et al
 have shown that modifications to EEG are a result of exposure to 2450 MHz pulsed radiation at 3 mW/cm2.  The EEG appears to return to normal about 20 minutes after cessation of exposure.


Smolia
 has also performed, and reported, experiments using laboratory rats exposed to low level pulsed radiofrequency radiation at power densities of from 0.5 to 1.5 mW/cm2.  That's about ten times lower than the typical exposure from a portable cellular telephone.  During and after radiation exposure the test animals exhibited EEGs that show complex functional changes.  The changes were dependent on the level and duration of the exposure and persisted for quite some time after the exposure was stopped.  The researcher concluded that the EEG modifications were a result of exposure to the radiofrequency radiation.


Other researchers
 found, and reported that exposure of unanesthetized rabbits to 800 MHz radiation at 40mW/cm2 for 20 seconds also results in changes in the electrical activity of the brain (EEG).


Yet another report of EEG modifications was presented by von Klitzing
.  He found that humans, exposed to low-levels of pulsed RF radiation at less than 1.0 µW/cm2,  exhibit altered EEG signals.  That level is about 10,000 times lower than the radiation level to which users of portable cellular telephones are exposed.  Further, this research reports that the alterations persist for up to a week after exposure.  That is, after the last exposure has ended the EEG modifications in one's brain will continue to affect memory and motor skills for about a week.  


If a cellular telephone operator picks up a portable and makes a call it should be with the knowledge that he will also be modifying the functioning of his brain for about the next week.  Every action that occurs within that individual's life during that next week will be affected by the EEG modifications resulting from the portable cellular telephone call.


D'Andrea performed experiments with laboratory rats to determine at what power densities behavioral effects could be observed.
  The rats were trained to press a lever for food and the effects of radiofrequency radiation were determined by observing variations in the performance of the rats.  Behavioral effects were observed in the test subjects for exposure to 600 MHz radiation and at a power density of 7.5mW/cm2.  The behavioral effects were documented as work stoppage.  More accurately the rats stopped working for food.  At higher power levels, 20mW/cm2, the rats stopped the activity sooner.  


It should be noted that the researchers did not consider a behavioral effect - work stoppage - until the rate of work dropped to 33% of the average the rats were trained to perform.  Clearly, something was happening to the rats much sooner than the "threshold" point which was defined as an "effect".


Consider such a gross change if it were to take place with human performance. For example, a brick mason may lay about 900 bricks during a full day of work. According to the guidelines defined above for behavioral change, the brick layer would only be classified as exhibiting a behavioral effect when his production fell to 300 bricks a day. We can all be fairly confident that by then he'd already be looking for a new job; or, he'd be out of business if he were a private contractor.


Consider further how the same effects in laboratory animals would be expected to show up in human activity.  Consider athletes for example.  Most professional athletes are specialists within the overall game.  Football has its premier receivers and basketball has its all star shooters.  Baseball is known for its "golden glove" fielders and excellent hitters.  But what might we find when any of these specialists is impeded as were the laboratory animals in the previous experiment?  How about unexplainable fumbles, poor shooting percentage, fielding errors and low batting average which appear from one season to another or, seemingly, overnight and persist without apparent cause?


Aside from the curious way of defining when an effect was present or absent the researchers have provided valuable information.  Since the exposure levels from portable cellular telephones typically exceed 7.5mW/cm2 it should be apparent that radiation absorption in some areas of the human head is at least as high as that which causes laboratory animals to cease an activity which provides them with food.  


Some years later, during 1986, these same researchers performed a long-term radiation exposure experiment during which rats were irradiated with low level radiofrequency radiation.
  During and after the exposure the rats were tested and evaluated to determine the presence of any physiological and behavioral effects.  The results showed that the radiation exposed rats suffered from a loss of ability to perform tasks for which they were previously trained.  The researchers felt that the performance deficiencies of the rats were not significant enough to form a definite conclusion.  Therefore, they re-ran the experiment at a higher radiation exposure level.  That is, even though there was some deficiency in the performance of the rats, the researchers decided not to state an effect at the original exposure level.  They chose to repeat the experiment at a higher exposure level.


This second report by D'Andrea, et al
, included similar experiments during which rats were exposed to radiofrequency radiation for fourteen weeks.  The researchers found that,  "significant differences between the two groups were also observed when the rats were tested after the 14 weeks of intermittent microwave exposure." 

The two groups to which they refer are the exposed and control groups.  The differences, once again, are a diminished capability to perform tasks for which the rats had been previously trained.  In the instance of this second experiment the researchers point out that the effects remained even 30 days after the exposures were ended.  They comment that,  "this decrement in performance of the schedule-controlled behavior becomes more prominent as the dose-rate is increased from 0.5 to 2.5 mW/cm2." 


Research into the physiological and behavioral aspects continued, during 1988, with additional evidence that exposure to radiofrequency radiation results in memory deficits and motor skill loss.  Mitchell, et al
 found that rats, exposed to radiation at a power density of 10mW/cm2 suffered from degradations in "locomotor" capability.  This decreased motor activity was also accompanied by a decrease in "startle response".  In other words, the test subjects were not alert to danger in addition to suffering the reduction in motor skills.  These findings are consistent with earlier research results that also indicated loss of motor skills as a result of exposure to radiofrequency radiation.


The memory deficits, which have been observed in the laboratory rats, have also been indicated in humans exposed to radiofrequency radiation.  One method of monitoring such effects is by use of the electroencephalogram (EEG).  Changes in EEG readings, which persist for days or weeks after radiation exposure has ended, are indicators of long term modification to brain activity.  These modifications have been observed in the rats as an inability to carry out tasks for which they have been trained.  In humans such EEG brain activity changes would be observed as diminished memory and capability to perform manual tasks that require motor skills.  Some motor skill tasks include operation of an automobile or participating in skilled sports.  Note that, since the brain activity changes continue for up to weeks after exposure, the corresponding deficits in operational performance will also continue.  


Such mental degradations in humans are clearly a danger to those operating motor vehicles or machinery.  Often times it's our startle response that allows us to react to situations and avoid accidents.  If a decrease, or blockage, of the startle response is coupled to a generalized decrease in mental activity and motor skills capability the combination points to the prospect for increased accidents and injuries.


In a follow-up, or follow-on, to previous research reporting changes in brain cells at low-level radiation exposure Adey
 also reported that weak modulated radiofrequency radiation results in major physiological changes.  These weak exposures, less than that which would result in temperature increases of 0.1°C, have also been observed to produce chemical and behavioral changes.  Adey's findings indicate a particular sensitivity of brain tissue to radiofrequency radiation exposure that is modulated at between 6 and 20 Hz (cycles per second).  One way of observing this sensitivity is to record the changes in the brain wave patterns (EEG) of humans and other animals as they are exposed to the low-level radiation.  In some cases the modified EEG patterns persisted for several days.  Adey has proposed that the radiation fields lead to a disruption of inter-cell communication and that the disruption of that communication can lead to uncontrolled cell growth.  But, the safety standards do not consider that low level radiofrequency energy absorption re-orients cells or disturbs the equilibrium of biological and electro-physical processes of cells within the brain of a human.


 These researchers have long been engaged in the investigation of effects produced in brain tissue as a result of low-level exposures to radiofrequency radiation.
  Typically, they employ radiation levels low enough to rule out any tissue heating and concentrate instead on the effects of low frequency modulation of the applied frequency.  In their recent report they state that,  "evidence has accumulated that sensitivity of brain tissue to specific weak oscillating electromagnetic fields occurs in the absence of significant tissue heating."   The sensitivity includes modifications of the passage of conductive ions through the membrane of brain cells.  


The researchers go on to explain that the passage of calcium and potassium ions through the brain cell membrane is fundamental to brain activity.  Disturbances in this communication link are shown by modifications to the EEG readings of test subjects.  These modifications have been demonstrated and documented by these and other researchers as described earlier.


During 1988 Cleary
 presented a review of the state of research related to non-thermal interactions and effects of radiofrequency radiation.  His conclusions include the understanding that,  "cellular studies provide convincing evidence that RF radiation, and other types of electric or magnetic fields, can alter living systems via direct non-thermal mechanisms, as well as via heating." 
Cleary also pointed out that since there was, at that time, a lack of understanding about the interaction mechanisms and effects of low level radiofrequency radiation exposure, the safety standards should be considered only an interim expedient.  More specifically, the safety standards, which were established during 1982, were only a guess. "In the absence of verified reports of injury or adverse effects on the health of human beings who have been exposed to RF electromagnetic (EM) fields, the ANSI standard was based on the behavioral effects on laboratory animals." 


Imagine, the basis for the maximum permissible radiofrequency exposure for humans is whether or not laboratory animals are observed to be adversely affected when exposed.  Of more concern is the manner in which disruption of behavior was measured.  Some researchers have documented that they did not count disruption until the laboratory animals had nearly ceased all activity.  


The example detailed earlier, of observed behavior disruption in laboratory rats, underscores the point vividly.  Even though the rats were exhibiting clear signs of behavior changes, the effects were not considered until the animal had a decrease of activity by 67%.  Researchers then arbitrarily determined that if the laboratory animals resumed normal activity after the radiation ceased the long-term effects were not to be considered.  


Let's take another look at the brick mason of a previous example.  Assume that the bricklayer can usually lay 100 bricks each hour - all day long.  However, for this experiment, the bricklayer is exposed to radiofrequency radiation.  As the level of radiation is increased the bricklayer begins to lay bricks more slowly.  First, only 80 bricks an hour; then 50, and finally only 33.  Recall that the bricklayer was able to consistently lay 100 bricks hour after hour without let-up; but during exposure to the radiofrequency energy he continuously slowed as the radiation level was increased.  Now, wouldn't it make sense to notice something happening to this man when he slowed to 80 bricks an hour or even 50 bricks an hour?  At 33 bricks per hour he is nearly incapacitated.  But, according to some biological effects researchers that is the detection point.  They would have the threshold level for observable effects set at the point where the bricklayer was only laying 33 bricks an hour.  What would they say the threshold level to be for someone operating an automobile?  What should we think about a surgeon who has been similarly exposed just prior to performing a difficult operation?


Who among you would consider sitting down in front of your microwave oven with the side of your head about one-half inch away from the door while the oven was in operation? Who among you would consider doing so for 15 or 30 minutes? Microwave ovens are regulated to emit a very low level of radiofrequency energy, less than 1.0mW/cm2.  This regulation is in effect for a good reason.  That being, the very energy, which is heating and cooking the food inside the oven, may do exactly the same thing outside the oven.  


So, for microwave ovens the radiofrequency energy is regulated and must be confined within.  However, operating a portable cellular telephone exposes the user to higher radiofrequency radiation levels than does sitting next to a microwave oven.  Why, you may ask, is it necessary to limit radiation exposure for microwave ovens in the first case, but not limit exposure to radiation from cellular telephones in the second case?  The answer lies in the regulatory process.


The maximum exposure level for microwave ovens has been established at 1.0 mW/cm2.  Public exposures to broadcast transmission towers reach levels in excess of 10 mW/cm2.  Portable cellular telephone users are exposed, regularly, to radiation levels even higher.  


Any flim-flam man can provide "proof" to support whatever scam he may be promoting at any given moment.  In the case of the $100 Billion dollar cellular telephone industry the spokesmen and in-house researchers had a particularly interesting explanation for why they thought the high-level radiation very close to portable cellular telephones was not dangerous.  These individuals, speaking for the industry, had concluded that the electromagnetic fields near the portable telephone antennas were of a "peculiar nature" and that physical principles did not apply.  


The industry exempted portable hand-held transmitters from everyday physics and the regulatory agencies, relying on the expertise of the industry researchers, bought the line.  Today we know that, even though the industry researchers declared cellular telephone radiations exempt from the laws of physics, the rest of the universe has not.  The evidence proves the notion of "peculiar" electromagnetic radiation to be foolish and without scientific basis.  


On the representations from industry researchers, standards setting agencies, such as the American National Standards Institute, exempted portable transmitters from any safety requirements.  The repeal of that exemption to safety standards, which the cellular telephone manufacturers lobbied into existence, has finally occurred.  The FCC, however, will not retroactively place exposure limits on existing models of portable cellular telephones.  


The reason, according to one FCC representative, is that by doing so consumers would learn that many of their portables operate above the allowed exposure maximum and either widespread outrage or panic would result.  Can you imagine the concern when the 400 million owners and 600 million regular users of portable cellular telephones learn that use of these phones exposes them to brain damaging levels of radiofrequency radiation?
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