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Figure 13. Macular region of the retina from a microwave-ex
posed primate. Degeneration of the photoreceptor nuclei (arrow) 
and disappearance of nuclei (arrowhead) ; degeneration of outer 
segments (OS) and inner segments (open arrow) is evident. 

pational exposure not exceed 1 mW/cm2
. The data pre

sented in our study suggest that ocular effects may ac
tually occur at exposure levels close to or below those 
recommended by these safety guidelines, particularly 
when medications such as timolol are being used. At the 
very least, our observations indicate that the current 
safety guidelines lack an inherent safety factor, which 
heretofore has been considered to be an important aspect 
of any safety guideline. 

On the basis of some of our early histological findings, 
it seemed likely that cellular change could occur at ex
posure levels below 10 mW/cm2 in either sensitive indi
viduals or under prolonged exposure conditions. In rec
ognition of this possibility, and to provide a sufficient 
safety factor between the level where biological effects 
occur and levels recommended for human exposure, APL 

adopted its own safety standard 17 for microwave expo
sure-an exposure limit of 0.1 mW/cm2 for all employ
ees, regardless of whether they work with microwave
generating equipment or not. 

The results observed in our studies were obtained 
under specific laboratory conditions, including prolonged 
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microwave exposure and the use of anesthesia. These 
exposure sessions do not necessarily duplicate conditions 
found in the envi ronment. The ocular effects obtained, 
however, were demonstrated in a nonhuman primate 
model, which is anatomically and physiologically similar 
to the human eye. The data suggest strongly that individ
uals could be subject to ocular effects from previously 
unsuspected low-level microwave exposure with low 
average absorbed dose rates. Attempts to extrapolate the 
data beyond the actual conditions of the experimental 
paradigm should be pursued with appropriate caution. 
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