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Post-radiation neurocognitive deficit in the Chornobyl clean-up workers: geriatric aspects

K. Kuts1, K. Loganovsky1
1State Institution “National Research Center for Radiation Medicine of National Academy of Medical Sciences of Ukraine”, Institute for Clinical Radiology, Radiation Psychoneurology Department, 04050, Ilyenko (Melnikov) Street 53, Kyiv, Ukraine.

*Corresponding author’s e-mail: kvk0906@gmail.com
Introduction. Neurocognitive deficit is one of the main neuropsychiatric effects of radiation exposure. The impact of ionizing radiation (IR), particularly in the low-dose range, and age-related factors may have a synergistic effect on the development of post-radiation cognitive impairment. It is suggested that the low doses of IR is a risk factor associated with age-related diseases, in particular, neurodegenerative ones. 
Aim. To assess the probable neuropsychological and psychophysiological abnormalities indicating accelerated brain aging following radiation exposure.

Methods. The prospective clinical study of the randomized samples of 52 elderly male Chornobyl clean-up workers (aged 64,1±2,9) irradiated at doses of 0.002–1.1 Sv at mean arithmetic dose (M ± SD) of 0.31±20.29 Sv, mean geometric dose of 0.16 Sv, median dose of 0.25 Sv and 13 male non-exposed controls (aged 63,3±2,9). All patients were examined using the Wechsler Adult Intelligence Scale, premorbid IQ assessment, and audial ERPs. 
Results.  Mild verbal and full IQ deficit becoming more severe at doses ≥50 mSv (F=3,85–4,65; p<0,05) was found in the clean-up workers. The dose-dependent actual nonverbal IQ decrease (r = –0.46; p = 0.039) and nonverbal IQ deficit (relative to premorbid levels) (r = 0.55; p = 0.011) was revealed at doses >0.3 Sv. The dose-dependent P300 amplitude decrease in left frontotemporal area (r = -0.65; p = 0.02) was found at doses >0.5 Sv. The diffuse P300 latencies lengthening (p<0,05) was observed in the clean-up workers. The non-threshold dose-dependent P300 lengthening was detected in right temporal area (r = 0.28–0.31; p = 0.01–0,03).
Conclusions. The presence of radiation-induced cortico-limbic dysfunction of the left hemisphere is confirmed. The new dose-dependent neuropsychological and psychophysiological effects indicating right cerebral hemisphere dysfunction were revealed. Further studies of elderly people exposed to ionizing radiation are needed.
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