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1.  SUMMARY AND RECOMMENDATIONS FOR FURTHER STUDIES

1.1  Summary

        Exposure to ultraviolet radiation (UVR) occurs from both natural 
    and artificial sources. The sun is the principal natural source. The 
    known effects of UVR on man may be beneficial or detrimental, 
    depending on a number of circumstances. 

        Artificial UVR sources are widely used in industry and, because 
    of the germicidal properties of certain portions of the UVR spectrum, 
    they are also used in hospitals, biological laboratories, and schools. 
    UVR is extensively used for therapeutic purposes, as in the prevention 
    of vitamin D deficiency, the treatment of skin diseases, and for 
    cosmetic purposes. Artificial UVR sources are available as consumer 
    products. 

        The migration of people between areas of different UVR exposure, 
    whether for occupational or recreational reasons gives rise to 
    unforseen exposures. 

        UVR can be classified into UV-A, UV-B, and UV-C regions. 
    Wavelengths in the UV-C region (200-280 nm) cause unpleasant, but 
    usually not serious effects on the skin and eye. Although UV-C is very 
    efficiently absorbed by nucleic acids, the overlying dead layers of 
    skin absorb the radiation to such a degree that there is only mild 
    erythema and, usually, no late sequelae, even after repeated 
    exposures. Since solar UVR below 290 nm is effectively absorbed by 
    stratospheric ozone, no such radiation reaches living organisms from 
    natural sources. 

        Most observed biological effects of UV-B radiation (280-320 nm) 
    are extremely detrimental to living organisms. However, living 
    organisms are usually protected from excessive solar UV-B radiation by 
    feathers, fur, or pigments that absorb the radiation before it reaches 
    sensitive physiological targets. Other means of protection include 
    behavioural patterns and the ability to tolerate certain UV-B 
    radiation injury because of molecular and other repair mechanisms. 

        Much less is known about the biological effects of UV-A radiation 
    (320-400 nm). It can augment the biological effects of UV-B, and doses 
    of UV-A, which, alone, do not show any biological effect, can, in the 
    presence of certain chemical agents, result in injury to tissues 
    (phototoxicity, photoallergy, enhancement of photocarcinogenesis). 

 Beneficial effects: It is now generally acknowledged that a 
    long period of UVR deficiency may have a harmful effect on the human 
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