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РЕЗЮМЕ

Ââåäåíèå. Â îòäàëåííîì ïåðèîäå ïîñëå ðàäèàöèîííîãî âîçäåéñòâèÿ ó ëèö, ïîäâåðãøèõñÿ îáëó÷åíèþ, 
îòìå÷àåòñÿ ðîñò öåðåáðîâàñêóëÿðíîé ïàòîëîãèè. Â êëèíèêå öåðåáðîâàñêóëÿðíûõ çàáîëåâàíèé âñå 
áóëüøåå çíà÷åíèå ïðèîáðåòàþò êîãíèòèâíûå íàðóøåíèÿ, ñóùåñòâåííî óõóäøàþùèå ñîöèàëüíûé è 
ìåäèöèíñêèé ïðîãíîç äëÿ áîëüíîãî.  

Öåëü ðàáîòû –  èññëåäîâàíèå êîãíèòèâíûõ âûçâàííûõ ïîòåíöèàëîâ ó ëèö ñ õðîíè÷åñêîé èøåìèåé 
ãîëîâíîãî ìîçãà (ÃÌ), ïîäâåðãøèõñÿ ðàäèàöèîííîìó âîçäåéñòâèþ. 

Ìàòåðèàëû è ìåòîäû. Îáñëåäîâàíû äâå ãðóïïû ïàöèåíòîâ: îñíîâíàÿ – 69 ÷åëîâåê, ïîäâåðãøèåñÿ 
ðàäèàöèîííîìó âîçäåéñòâèþ â ðåçóëüòàòå äåÿòåëüíîñòè ÏÎ «Ìàÿê», ãðóïïà ñðàâíåíèÿ – 110 ÷å-
ëîâåê, èìåþùèå äîçû îáëó÷åíèÿ íå âûøå ôîíîâûõ çíà÷åíèé, ïðîæèâàþùèå â íàñåëåííûõ ïóíêòàõ, 
ðàñïîëîæåííûõ â áàññåéíå ð. Òå÷à, èìåþùèå äèàãíîç «õðîíè÷åñêàÿ èøåìèÿ ãîëîâíîãî ìîçãà». Èñ-
ïîëüçîâàíû ìåòîäû: êëèíè÷åñêèé, ìåòîä îöåíêè êîãíèòèâíûõ âûçâàííûõ ïîòåíöèàëîâ (ÂÏ), ñòàòè-
ñòè÷åñêîé îáðàáîòêè ìàòåðèàëîâ. 

Ðåçóëüòàòû. Ïî ðåçóëüòàòàì êëèíè÷åñêîãî îñìîòðà â ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ 
ñòàòèñòè÷åñêè çíà÷èìî áîëüøå ëèö ñ îðãàíè÷åñêèì êîãíèòèâíûì ðàññòðîéñòâîì (ð < 0,001) è  ñèí-
äðîìîì êîãíèòèâíîãî ñíèæåíèÿ (ð = 0,003). Áûëà óñòàíîâëåíà ñòàòèñòè÷åñêàÿ çíà÷èìîñòü ðàçëè÷èé 
ìåæäó ãðóïïàìè ïî ëàòåíòíîñòè (ËÏ) N1 (ð = 0,030), ËÏ Ð300 (p < 0,001), ìåæïèêîâîìó ËÏ N2–P3 
(ð = 0,003), ìåæïèêîâîìó ËÏ N2–N3 (ð = 0,011). 

Çàêëþ÷åíèå. Êîãíèòèâíûå íàðóøåíèÿ, ïî ðåçóëüòàòàì êëèíè÷åñêîãî îñìîòðà è èññëåäîâàíèÿ êîãíè-
òèâíûõ ÂÏ, áîëåå âûðàæåíû â ãðóïïå îáëó÷åííûõ ëèö ñ õðîíè÷åñêîé èøåìèåé ÃÌ, ÷òî ïðîÿâëÿåòñÿ 
óâåëè÷åíèåì â ýòîé ãðóïïå ïàöèåíòîâ ñ ñèíäðîìîì êîãíèòèâíîãî ñíèæåíèÿ è îðãàíè÷åñêèì êîãíè-
òèâíûì ðàññòðîéñòâîì; èçìåíåíèåì ëàòåíòíîãî ïåðèîäà ðÿäà êîìïîíåíò, îòðàæàþùèõ êàê ïðîöåññ 
âîñïðèÿòèÿ, òàê è õàðàêòåðèçóþùèõ íåïîñðåäñòâåííî ïðîöåññû îïîçíàíèÿ è ïðèíÿòèÿ ðåøåíèÿ.  

Êëþ÷åâûå ñëîâà: êîãíèòèâíûå íàðóøåíèÿ, ðàäèàöèîííîå âîçäåéñòâèå, ìåòîäèêà Ð300, õðîíè÷åñêàÿ 
èøåìèÿ ãîëîâíîãî ìîçãà, êîãíèòèâíûå âûçâàííûå ïîòåíöèàëû, ð. Òå÷à.

Êîíôëèêò èíòåðåñîâ. Àâòîðû äåêëàðèðóþò îòñóòñòâèå ÿâíûõ è ïîòåíöèàëüíûõ êîíôëèêòîâ èíòåðå-
ñîâ, ñâÿçàííûõ ñ ïóáëèêàöèåé íàñòîÿùåé ñòàòüè.
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19.07.2018.
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ABSTRACT 

Introduction. After exposure to radiation, an increase in the long-term of cerebrovascular pathology 
is noted in exposed individuals. Cognitive impairments have a growing importance in the pattern of 
cerebrovascular diseases which significantly deteriorates social and medical forecast of a patient.

The objective of the research is to study cognitive evoked potentials in exposed persons with chronic 
cerebral ischemia (CCI).

Materials and methods. Two groups of patients were examined: the main group consisted of 69 persons 
exposed to radiation as a result of the “Mayak” PA activity, the comparison group included 110 unexposed 
residents of the Techa riverside settlements who were diagnosed with chronic cerebral ischemia. The 
following methods were used in the study: clinical, evaluation method of cognitive evoked potentials (EP), 
and statistical methods.

Results. In the course of clinical examination, it was revealed that the number of people with organic 
cognitive impairment and syndrome of cognitive decline is statistically significantly higher in the group 
of the exposed persons with CCI (ð < 0.001, ð = 0.003, respectfully). It was stated that the studied 
groups were statistically significantly different in N1 peak latency (ð = 0.030), N2 – P3 inter-peak latency  
(ð = 0.003), N2 – N3 inter-peak latency (ð = 0.011).

Conclusion. According to the results of clinical examination and study of cognitive EP, cognitive 
impairments are more expressed in the group of the exposed persons with CCI which is manifested in an 
increase in the number of patients with syndrome of cognitive decline and organic cognitive impairment 
in this group; in the change of a latency period of a number of components that characterize both the 
perception process and the very process of recognition and decision-making.

Key words: cognitive impairment, radiation exposure, Ð300 method, chronic cerebral ischemia, cognitive 
evoked potentials, the Techa River.
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Оригинальные  статьи

ВВЕДЕНИЕ
Âñëåäñòâèå ðàäèàöèîííûõ èíöèäåíòîâ íà Þæ-

íîì Óðàëå (ñáðîñ ðàäèîàêòèâíûõ îòõîäîâ â ð. 
Òå÷à è àâàðèÿ íà ÏÎ «Ìàÿê» â 1957 ã.) æèòåëè 
òåððèòîðèé ×åëÿáèíñêîé, Êóðãàíñêîé è ÷àñòè÷íî 
Ñâåðäëîâñêîé îáëàñòåé ïîäâåðãëèñü õðîíè÷åñêî-
ìó ðàäèàöèîííîìó âîçäåéñòâèþ â ïðåäåëàõ ìà-
ëûõ äîç [1, 2]. 

Ïî ðåçóëüòàòàì ðÿäà êëèíè÷åñêèõ íàáëþ-
äåíèé è ýïèäåìèîëîãè÷åñêèõ èññëåäîâàíèé, â 
îòäàëåííûå ïåðèîäû ïîñëå ðàäèàöèîííîãî âîç-
äåéñòâèÿ íàáëþäàåòñÿ ðîñò öåðåáðîâàñêóëÿðíîé 
ïàòîëîãèè ó ëèö, ïîäâåðãøèõñÿ îáëó÷åíèþ [3–6]. 
Öåðåáðîâàñêóëÿðíûå çàáîëåâàíèÿ, â òîì ÷èñëå 
õðîíè÷åñêàÿ èøåìèÿ ãîëîâíîãî ìîçãà (ÃÌ), ÿâëÿ-
þòñÿ îäíîé èç íàèáîëåå ÷àñòûõ ïðè÷èí ðàçâèòèÿ 
êîãíèòèâíûõ íàðóøåíèé. Ýòî îáû÷íî ïðîÿâëÿ-
åòñÿ íàðóøåíèåì ïàìÿòè, âíèìàíèÿ, íàðàñòàíè-
åì èíòåëëåêòóàëüíûõ ðàññòðîéñòâ [7–11]. Öåðå-
áðîâàñêóëÿðíûå çàáîëåâàíèÿ íàíîñÿò áîëüøîé 
óùåðá ýêîíîìèêå: ïîòåðè â ñôåðå ïðîèçâîäñòâà, 
ðàñõîäû íà ëå÷åíèå, ðåàáèëèòàöèþ è ò.ï. Àêòó-
àëüíûì ñòàíîâèòñÿ íåîáõîäèìîñòü ðàçðàáîòêè 
ïîäõîäîâ, íàïðàâëåííûõ íà ðàííþþ äèàãíîñòèêó 
è äîêëèíè÷åñêîå âûÿâëåíèå êîãíèòèâíûõ íàðóøå-
íèé è ñïîñîáñòâóþùèõ ñîõðàíåíèþ äëèòåëüíîãî 
ïåðèîäà àêòèâíîé òðóäîñïîñîáíîñòè íàñåëåíèÿ.

Öåëü íàñòîÿùåé ðàáîòû –  èññëåäîâàíèå êîã-
íèòèâíûõ âûçâàííûõ ïîòåíöèàëîâ ó ëèö ñ õðîíè-
÷åñêîé èøåìèåé ãîëîâíîãî ìîçãà (ÃÌ), ïîäâåðã-
øèõñÿ ðàäèàöèîííîìó âîçäåéñòâèþ. 

МАТЕРИАЛЫ И МЕТОДЫ
Èññëåäîâàíèå ïðîâîäèëîñü íà áàçå êëèíè÷å-

ñêîãî îòäåëåíèÿ Óðàëüñêîãî íàó÷íî-ïðàêòè÷å-
ñêîãî öåíòðà ðàäèàöèîííîé ìåäèöèíû (ÓÍÏÖ 
ÐÌ) ñîòðóäíèêàìè ëàáîðàòîðèè ýêîëîãè÷åñêîé 
ïàòîïñèõîëîãèè. Äëÿ èññëåäîâàíèÿ îòáèðàëèñü 
ëèöà 1950–1960 ãã. ðîæäåíèÿ, ïðîæèâàþùèå â 
íàñåëåííûõ ïóíêòàõ, ðàñïîëîæåííûõ â áàññåé-
íå ð. Òå÷à, íàõîäÿùèåñÿ â áàçå äàííûõ ÓÍÏÖ 
ÐÌ, èìåþùèå äèàãíîç «õðîíè÷åñêàÿ èøåìèÿ ãî-
ëîâíîãî ìîçãà». Íå âêëþ÷àëèñü â èññëåäîâàíèå 
ïàöèåíòû, èìåþùèå õðîíè÷åñêèå è îñòðûå ïñè-
õè÷åñêèå ðàññòðîéñòâà ïñèõîòè÷åñêîãî óðîâíÿ, 
òÿæåëûå ñîìàòè÷åñêèå çàáîëåâàíèÿ â ñòàäèè 
äåêîìïåíñàöèè, îíêîëîãè÷åñêèå çàáîëåâàíèÿ â 
àíàìíåçå, òÿæåëûå ÷åðåïíî-ìîçãîâûå òðàâìû è 
îñòðûå íàðóøåíèÿ ìîçãîâîãî êðîâîîáðàùåíèÿ â 
àíàìíåçå, ñ ìîìåíòà êîòîðûõ ïðîøëî íå áîëåå  
5 ëåò. Íà îñíîâå ïåðå÷èñëåííûõ êðèòåðèåâ îòáîðà 
áûëè ñôîðìèðîâàíû äâå ãðóïïû. Îñíîâíóþ ãðóï-
ïó (ãðóïïà I, îáëó÷åííûå) ñîñòàâèëè 69 ÷åëîâåê ñ 
õðîíè÷åñêîé èøåìèåé ÃÌ, èìåþùèå äîçû îáëó-

÷åíèÿ âûøå ôîíîâûõ çíà÷åíèé. Ãðóïïó ñðàâíåíèÿ 
(ãðóïïà II, íåîáëó÷åííûå) ñîñòàâèëè 110 ÷åëîâåê 
ñ õðîíè÷åñêîé èøåìèåé ÃÌ, èìåþùèå äîçû îá-
ëó÷åíèÿ íå âûøå ôîíîâûõ çíà÷åíèé. Ãðóïïû ñî-
ïîñòàâèìû ïî ïîëîâîçðàñòíîìó ñîñòàâó, ñðåäíèé 
âîçðàñò îáñëåäóåìûõ ñîñòàâèë: ãðóïïà I – 62,2 ± 
0,3 ëåò, ãðóïïà II –  62,0 ± 0,2 ëåò.

Êëèíè÷åñêîå îáñëåäîâàíèå âêëþ÷àëî: ñáîð 
àíàìíåçà è îöåíêó ïñèõè÷åñêîãî ñòàòóñà ïà-
öèåíòà íà ìîìåíò ïåðâè÷íîãî îñìîòðà. Äàííûå 
áûëè âíåñåíû â ñïåöèàëüíóþ êàðòó, ñîñòîÿùóþ 
èç äâóõ îñíîâíûõ ðàçäåëîâ: ñîöèàëüíî-ãèãèåíè-
÷åñêîãî (ïîë, íàöèîíàëüíîñòü áîëüíîãî, íàëè÷èå 
ãðóïïû èíâàëèäíîñòè, îáðàçîâàíèå, ñåìåéíîå 
ïîëîæåíèå, âðåäíûå ïðèâû÷êè, íàñëåäñòâåííàÿ 
îòÿãîùåííîñòü ïñèõè÷åñêèìè çàáîëåâàíèÿìè) è 
êëèíèêî-äèàãíîñòè÷åñêîãî (ñâåäåíèÿ î íàñëåä-
ñòâåííûõ ñîìàòè÷åñêèõ çàáîëåâàíèÿõ, íàëè÷èè 
ïåðåíåñåííûõ ÷åðåïíî-ìîçãîâûõ òðàâì è íåéðî-
èíôåêöèÿõ, ïñèõîãåííûõ âîçäåéñòâèÿõ, òåêóùèå 
æàëîáû áîëüíîãî). 

Äëÿ èíñòðóìåíòàëüíîé îöåíêè êîãíèòèâíûõ 
ôóíêöèé èñïîëüçîâàëè ìåòîä îöåíêè êîãíèòèâ-
íûõ âûçâàííûõ ïîòåíöèàëîâ (ÂÏ) – ìåòîäèêà 
Ð300: âûäåëåíèå êîãíèòèâíûõ ÂÏ íà çíà÷èìûå 
îïîçíàâàåìûå ñîáûòèÿ. Áûëà ïðîâåäåíà ñòèìó-
ëÿöèÿ â ñèòóàöèè ñëó÷àéíî âîçíèêàþùåãî ñî-
áûòèÿ (odd-ball paradigmà) íà ñëóõîâûå ñòèìóëû 
ñ íàëè÷èåì îòäåëüíûõ òðèããåðîâ äëÿ çàïóñêà è 
óñðåäíåíèÿ ðåäêèõ (çíà÷èìûõ ñòèìóëîâ) è ÷àñòûõ 
(íåçíà÷èìûõ) ñîáûòèé [12, 13]. Îöåíêà êîãíèòèâ-
íûõ ÂÏ ïðîâîäèëàñü ïî îáùåïðèíÿòîé ìåòîäè-
êå íà ýíöåôàëîãðàôå-àíàëèçàòîðå ÝÝÃÀ – 21/26 
«Ýíöåôàëàí-131-03», ìîäèôèêàöèÿ 10 ñ ÏÎ 
«ÝÝÃ-èññëåäîâàíèÿ», âåðñèÿ 6.4-10(11) «Ýëèò-
íàÿ» (íàó÷íî-ïðîèçâîäñòâåííî-êîíñòðóêòîðñêàÿ 
ôèðìà «Ìåäèêîì ÌÒÄ», ã. Òàãàíðîã, Ðîññèÿ). 
Ïàðàìåòðû ðåãèñòðàöèè è óñðåäíåíèÿ: ýëåêò-
ðîäû – F3, F4, Fz, Ñz, ðåôåðåíòû – Ì1/Ì2, çà-
çåìëåíèå – Fpz, ïîëîñà ÷àñòîò –0,01 (0,5)–30 Ãö, 
ýïîõà àíàëèçà – 750 ìñ, ÷èñëî óñðåäíåíèé – 20 
äëÿ çíà÷èìîãî ñòèìóëà, âîñïðîèçâîäèìîñòü – ñó-
ïåðïîçèöèÿ äâóõ ðàçäåëüíî âûäåëåííûõ ñåðèé ïî 
20 óñðåäíåíèé. Ïîñëå âåðèôèêàöèè êîìïîíåíòîâ 
îöåíèâàëè ëàòåíòíîñòü è àìïëèòóäó êîìïîíåíòîâ 
N1, N2, Ð300, ìåæïèêîâûå ëàòåíòíîñòè N2–Ð3, 
N2–N3 [12, 13]. 

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ âû-
ïîëíÿëàñü ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ 
ïðîãðàìì Statistica (v. 7.0). Êà÷åñòâåííûå äàííûå 
ïðåäcòàâëåíû â âèäå n, % (÷èñëî ïàöèåíòîâ c äàí-
íûì ïðèçíàêîì, äîëÿ èõ îò êîëè÷åñòâà â ãðóïïå), 
êîëè÷åñòâåííûå äàííûå – â âèäå âûáîðî÷íîãî 
ñðåäíåãî Ì è îøèáêè ñðåäíåãî m ïðè óñëîâèè 

Бюллетень сибирской медицины. 2019; 18 (4): 85–91



88

íîðìàëüíîãî ðàñïðåäåëåíèÿ äàííûõ; â âèäå ìå-
äèàíû, 25- è 75-ãî ïðîöåíòèëåé Me (Q

25
; Q

75
) ïðè 

îòñóòñòâèè íîðìàëüíîãî ðàñïðåäåëåíèÿ ïåðåìåí-
íûõ. Ïðîâåðêó ïðèíàäëåæíîñòè ê íîðìàëüíîìó 
ðàñïðåäåëåíèþ îñóùåñòâëÿëè ñ ïîìîùüþ îäíî-
âûáîðî÷íîãî êðèòåðèÿ Êîëìîãîðîâà – Ñìèðíîâà 
è êðèòåðèÿ Øàïèðî – Óèëêà. Äëÿ óñòàíîâëåíèÿ 
çíà÷èìîñòè ðàçëè÷èé ìåæäó ãðóïïàìè ïî ïîêà-
çàòåëÿì, èçìåðåííûì êîëè÷åñòâåííî, â ñëó÷àå 
íîðìàëüíîãî ðàñïðåäåëåíèÿ áûë èñïîëüçîâàí 
t-êðèòåðèé Ñòüþäåíòà, ïðè îòñóòñòâèè íîðìàëü-
íîãî ðàñïðåäåëåíèÿ – äâóõâûáîðî÷íûé êðèòåðèé 
Êîëìîãîðîâà – Ñìèðíîâà, çíà÷èìîñòü ðàçëè÷èé 
ïðè ðàñïðåäåëåíèè ÷àñòîò äèõîòîìè÷åñêèõ ïîêà-
çàòåëåé îöåíèâàëàñü ñ ïîìîùüþ êðèòåðèÿ χ2 Ïèð-
ñîíà. Ðàçëè÷èÿ ñ÷èòàëè çíà÷èìûìè ïðè ð < 0,05. 

РЕЗУЛЬТАТЫ
Ïî ðåçóëüòàòàì êëèíè÷åñêîãî îñìîòðà â ãðóï-

ïå îáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ ÷àùå 
âûÿâëÿþòñÿ ïàöèåíòû, ïðåäúÿâëÿþùèå æàëîáû íà 
ñíèæåíèå ïàìÿòè íà òåêóùèå ñîáûòèÿ, òðóäíîñòè 
ñîñðåäîòî÷åíèÿ, ìåòåîçàâèñèìîñòü, øóì â ãîëîâå, 
ãîëîâîêðóæåíèÿ è ãîëîâíûå áîëè, óêàçûâàþùèå 
íà ñîñóäèñòóþ äèñôóíêöèþ è êîãíèòèâíûå íàðó-
øåíèÿ. Îöåíèâàÿ íîçîëîãè÷åñêóþ ñòðóêòóðó çà-
áîëåâàíèé, ìîæíî îòìåòèòü, ÷òî â îáåèõ ãðóïïàõ 
íàáëþäàåòñÿ äîñòàòî÷íîå êîëè÷åñòâî ëèö ñ îð-
ãàíè÷åñêîé ïàòîëîãèåé ÃÌ. Îðãàíè÷åñêîå àñòå-
íè÷åñêîå, îðãàíè÷åñêîå òðåâîæíîå, îðãàíè÷åñêîå 
êîãíèòèâíîå ðàññòðîéñòâà è ïñèõîîðãàíè÷åñêèé 
ñèíäðîì ñóììàðíî ñîñòàâëÿþò â ãðóïïå îáëó÷åí-
íûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ – 84,1% (58/69), 
â ãðóïïå íåîáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé 
ÃÌ – 70,9% (78/110). Îäíàêî ñëåäóåò çàìåòèòü, 
÷òî â ãðóïïå îáëó÷åííûõ ñòàòèñòè÷åñêè çíà÷è-
ìî áîëüøå ëèö (êðèòåðèé χ2 Ïèðñîíà, p < 0,001) 
ñ îðãàíè÷åñêèì êîãíèòèâíûì ðàññòðîéñòâîì – 
50,7% (35/69), òîãäà êàê â ãðóïïå íåîáëó÷åííûõ 
èõ êîëè÷åñòâî ðàâíî  24,5% (27/110). Ïðè îöåíêå 
ñèíäðîìàëüíîé ñòðóêòóðû âûÿâëåííûõ íàðóøå-
íèé òàêæå íàáëþäàëîñü ñòàòèñòè÷åñêè çíà÷èìîå 
ïðåîáëàäàíèå (êðèòåðèé χ2 Ïèðñîíà, p = 0,003) 
ñèíäðîìà êîãíèòèâíîãî ñíèæåíèÿ â ãðóïïå îá-
ëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ – 52,2% 
(36/69), òîãäà êàê â ãðóïïå íåîáëó÷åííûõ ñ õðî-
íè÷åñêîé èøåìèåé ÃÌ èõ êîëè÷åñòâî ñîñòàâèëî 
30% (33/110).

Êîãíèòèâíûå, èëè «ýíäîãåííûå», ÂÏ – çàôèê-
ñèðîâàííàÿ âî âðåìåíè ýëåêòðè÷åñêàÿ àêòèâíîñòü 
ãîëîâíîãî ìîçãà, îòðàæàþùàÿ îïðåäåëåííûå 
ôàçû êîðêîâûõ ïðîöåññîâ âîñïðèÿòèÿ è îáðà-
áîòêè èíôîðìàöèè. Êëèíè÷åñêîå çíà÷åíèå òàêèõ 
ïîòåíöèàëîâ ïðîÿâëÿåòñÿ â òîì, ÷òî îíè îòðà-

æàþò âûñøèå ìîçãîâûå èíòåãðàòèâíûå ïðîöåññû 
öåíòðàëüíîé ïåðåðàáîòêè èíôîðìàöèè è, ñîîò-
âåòñòâåííî, ìîãóò ñëóæèòü îáúåêòèâíûìè ïîêàçà-
òåëÿìè ìåõàíèçìîâ íàðóøåíèÿ ïñèõè÷åñêèõ ôóíê-
öèé ó ÷åëîâåêà [12, 13]. Êàæäûé èç êîìïîíåíòîâ 
êîãíèòèâíîãî ÂÏ îòðàæàåò îïðåäåëåííûé ýòàï 
ïåðåðàáîòêè èíôîðìàöèè: N1 – íåïðîèçâîëüíîå 
âíèìàíèå íà ýòàïå âîñïðèÿòèÿ èíôîðìàöèè, N2 – 
åå îïîçíàíèå è ñèíòåç, P3 (Ð300) –  çàïîìèíàíèå 
çíà÷èìîãî ñòèìóëà è ïðèíÿòèå ðåøåíèÿ. 

Äëÿ êàæäîãî êîìïîíåíòà ïðîãðàììà ïîçâî-
ëÿåò îïðåäåëèòü àìïëèòóäó è ëàòåíòíûé ïåðèîä 
(ëàòåíòíîñòü, ËÏ). Â äàííîé ðàáîòå ìû ðàññìàò- 
ðèâàëè ìåæïèêîâóþ àìïëèòóäó (òàáë. 1). Ñòàòè-
ñòè÷åñêè çíà÷èìûõ ðàçëè÷èé ìåæäó ãðóïïàìè ïî 
àìïëèòóäå íå âûÿâëåíî. 

Ò à á ë è ö à  1 
Ta b l e  1

Õàðàêòåðèñòèêà àìïëèòóä îñíîâíûõ êîìïîíåíò êîãíèòèâ-
íîãî âûçâàííîãî ïîòåíöèàëà, ìêÂ, Me (Q25; Q75)

Characteristics of the range of the major components of 
the cognitive evoked potential, µV, Me (Q25; Q75)

Ïèê (èçìåðÿåìûé 
ìåæïèêîâûé èíòåðâàë)

Peak (measured in-
ter-peak interval)

Ãðóïïà I, n = 69
Group I, n = 69

Ãðóïïà II,  
n = 110

Group II,  
n = 110

N1 (Ð1/N1)
8,9

(5,4; 11,9)
7,6

(5,1; 10,6)

N2 (Ð2/N2)
5,4

(3,4; 8,5)
4,5

(2,8; 6,9)

Ð3 (N2/Ð3)
9,7

(7,0; 13,1)
9,8

(6,3; 12,5)

Ïî ëèòåðàòóðíûì äàííûì, âåëè÷èíà ËÏ îòðà-
æàåò ñêîðîñòü ïðîòåêàíèÿ èíôîðìàöèîííûõ ïðî-
öåññîâ, è ýòè ïàðàìåòðû ÂÏ ÿâëÿþòñÿ íàèáîëåå 
èíôîðìàòèâíûìè äëÿ îöåíêè âîçðàñòíûõ è ïàòîëî-
ãè÷åñêèõ èçìåíåíèé êîãíèòèâíûõ ôóíêöèé [12, 13].  
Ñëåäóåò îòìåòèòü, ÷òî íàáëþäàåòñÿ óìåíüøåíèå 
ËÏ êîìïîíåíòà N1 ó îáñëåäóåìûõ ãðóïïû îáëó-
÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ (90,9 ± 1,7) ïî 
ñðàâíåíèþ ñ ãðóïïîé íåîáëó÷åííûõ (95,8 ± 1,4). 
Ñ ïîìîùüþ áûëà óñòàíîâëåíà ñòàòèñòè÷åñêàÿ 
çíà÷èìîñòü ðàçëè÷èé ìåæäó ãðóïïàìè ïî ËÏ N1  
(ð = 0,030, t-êðèòåðèé Ñòüþäåíòà).

Àíàëèç èçìåíåíèé ËÏ êîìïîíåíòà N2 ñòà-
òèñòè÷åñêè çíà÷èìûõ ðàçëè÷èé ìåæäó ãðóïïàìè 
íå âûÿâèë, â êàæäîé ãðóïïå åñòü îáñëåäóåìûå, 
ó êîòîðûõ íàáëþäàåòñÿ âûðàæåííîå óêîðî÷åíèå 
ËÏ äàííîãî êîìïîíåíòà, ÷òî ìîæåò óêàçûâàòü 
íà íàðóøåíèå êîãíèòèâíûõ ïðîöåññîâ íà ñòàäèè 
ñèíòåçà èíôîðìàöèè. Ñðåäíåå çíà÷åíèå ËÏ N2 â 
ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ – 
230,0 ± 3,6; â ãðóïïå íåîáëó÷åííûõ ñ õðîíè÷åñêîé 
èøåìèåé ÃÌ – 230,1 ± 2,5.
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Оригинальные  статьи

Ñîãëàñíî ìíåíèþ ñïåöèàëèñòîâ, èìååòñÿ îò-
÷åòëèâàÿ çàâèñèìîñòü ïàðàìåòðîâ Ð300 îò âîç-
ðàñòà, áûëè îïðåäåëåíû âåðõíèå ãðàíèöû íîðìû 
ËÏ Ð300, ïðåâûøåíèå êîòîðîé áûòü íå äîëæíî ñ 
ïîìîùüþ ñîîòâåòñòâóþùèõ ñèãì (äëÿ 51–60 ëåò –  
17 è äëÿ 61–70 ëåò – 22), ïàòîëîãè÷íûì ìîæåò 
ñ÷èòàòüñÿ óäëèíåíèå ËÏ Ð300 áîëåå 3 ñèãì äëÿ 
çíà÷åíèÿ ñâîåãî âîçðàñòà [12, 13]. Íàáëþäàåòñÿ 
óâåëè÷åíèå ËÏ Ð300 â ãðóïïå îáëó÷åííûõ ñ õðî-
íè÷åñêîé èøåìèåé ÃÌ, ñðåäíåå çíà÷åíèå ËÏ P300 
â ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ –  
390,9 ± 3,9; â ãðóïïå íåîáëó÷åííûõ ñ õðîíè÷åñêîé 
èøåìèåé ÃÌ – 373,4 ± 3,0. Áûëà óñòàíîâëåíà ñòà-
òèñòè÷åñêàÿ çíà÷èìîñòü ðàçëè÷èé ìåæäó ãðóïïà-

ìè ïî ËÏ Ð300 (p < 0,001, t-êðèòåðèé Ñòüþäåíòà). 
Ñðàâíåíèå èíäèâèäóàëüíûõ ïîêàçàòåëåé ËÏ Ð300 
ïî ñòåïåíè îòêëîíåíèÿ îò íîðìû ïîçâîëÿåò îòìå-
òèòü, ÷òî ó áîëüøèíñòâà èññëåäóåìûõ îáåèõ ãðóïï 
ïîêàçàòåëè ËÏ Ð300 âûøå âîçðàñòíîé íîðìû íà 1 
ñèãìó (òàáë. 2). Â ãðóïïå îáëó÷åííûõ ñ õðîíè÷å-
ñêîé èøåìèåé ÃÌ ñòàòèñòè÷åñêè çíà÷èìî áîëüøå 
ëèö (êðèòåðèé χ2 Ïèðñîíà, ð = 0,037) ñ ïàòîëîãè-
÷åñêèì óâåëè÷åíèåì ïîêàçàòåëÿ ËÏ Ð300 (+3 ñèã-
ìû) – 17,4% (12/69), òîãäà êàê â ãðóïïå íåîáëó-
÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ ñòàòèñòè÷åñêè 
çíà÷èìî áîëüøå îáñëåäóåìûõ (êðèòåðèé χ2 Ïèð-
ñîíà, ð = 0,018) ñ ïîêàçàòåëÿìè ËÏ Ð300, êîòîðûå 
íèæå âîçðàñòíîé íîðìû – 33,6% (37/110). 

Ò à á ë è ö à  2 
Ta b l e  2

Èíäèâèäóàëüíûå ïîêàçàòåëè ËÏ Ð300

Individual P300 peak latency values

 Ñòåïåíü îòêëîíåíèÿ ËÏ Ð300 
îò âîçðàñòíîé íîðìû

Degree of Ð300 peak latency deviation from the age-specific norm

Ãðóïïà I, n = 69
Group I, n = 69

Ãðóïïà II, n = 110
Group II, n = 110

Àáñ.
Abs.

Îòí., %
Rel., %

Àáñ.
Abs.

Îòí., %
Rel., %

Ïàòîëîãè÷åñêîå óâåëè÷åíèå ËÏ Ð300 (3 ñèãìû)
Pathological increase of Ð300 peak latency (3 Σ)

12
ð = 0,050

17,4 8 7,3

Çíà÷èìîå óâåëè÷åíèå ËÏ Ð300 (1 ñèãìà)
Significant increase of Ð300 peak latency (1 Σ)

31 44,9 41 37,3

Âûøå ñðåäíèõ âîçðàñòíûõ çíà÷åíèé ËÏ Ð300, íî ìåíüøå ÷åì íà 1 ñèãìó
Above the average age-specific P300 peak latency values, but not more than 1 Σ 10 14,5 21 19,1

Ñîîòâåòñòâóåò âîçðàñòíîé íîðìå
Corresponds to age-appropriate normal value

4 5,8 3 2,7

Íèæå ñðåäíèõ âîçðàñòíûõ çíà÷åíèé ËÏ Ð300
Below the average age-specific P300 peak latency values

12 17,4
37

ð = 0,025
33,6

Ïðèìå÷àíèå .  ËÏ – ëàòåíòíûé ïåðèîä.
Note .  Peak latency – latency period
 

Êîìïëåêñ N2–Ð3–N3 – êîìïëåêñ, ñâÿçàííûé ñ 
îïîçíàíèåì, äèôôåðåíöèðîâêîé, çàïîìèíàíèåì 
è ïðèíÿòèåì ðåøåíèÿ, ò.å. êîãíèòèâíàÿ ñîñòàâ-
ëÿþùàÿ îòâåòà. Ìåæïèêîâûé ËÏ N2–P3 õàðàê-
òåðèçóåò êðóòèçíó âîëíû Ð300, ìåæïèêîâûé ËÏ 
N2–N3 îòðàæàåò äëèòåëüíîñòü âîëíû Ð300. Ïî 
ëèòåðàòóðíûì äàííûì, êðóòèçíà è äëèòåëüíîñòü 
êîìïëåêñà   N2–Ð300–N3 îïðåäåëÿþòñÿ îáúåìîì 
îïåðàòèâíîé ïàìÿòè ó èñïûòóåìûõ [14]. 

Íàáëþäàåòñÿ óäëèíåíèå ìåæïèêîâûõ ËÏ N2–
P3 è ËÏ N2–N3 â ãðóïïå îáëó÷åííûõ ñ õðîíè÷å-
ñêîé èøåìèåé ÃÌ. Ñðåäíåå çíà÷åíèå ìåæïèêîâî-
ãî ËÏ N2–P3 â ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé 
èøåìèåé ÃÌ – 160,9 ± 4,8; â ãðóïïå íåîáëó÷åííûõ 
ñ õðîíè÷åñêîé èøåìèåé ÃÌ – 143,3 ± 3,5. Áûëè 
âûÿâëåíû ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ ìåæ-
äó ãðóïïàìè ïî ËÏ N2–P3 (ð = 0,003, t-êðèòåðèé 
Ñòüþäåíòà). Ñðåäíåå çíà÷åíèå ìåæïèêîâîãî ËÏ 
N2–N3 â ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé èøå-

ìèåé ÃÌ – 308,6 ± 6,5; â ãðóïïå íåîáëó÷åííûõ ñ 
õðîíè÷åñêîé èøåìèåé ÃÌ – 287,1 ± 5,2. Îòìå-
÷àþòñÿ ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ ìåæäó 
ãðóïïàìè ïî ËÏ N2 – N3 (ð = 0,011, t-êðèòåðèé 
Ñòüþäåíòà).  

ОБСУЖДЕНИЕ
Óêîðî÷åíèå êîìïîíåíòà ËÏ N1 ó îáëó÷åííûõ, 

õàðàêòåðèçóþùåãî ïðîöåññ âîñïðèÿòèÿ ñòèìóëà, 
ìîæåò ñâèäåòåëüñòâîâàòü îá îñëàáëåíèè òîðìîç-
íûõ ïðîöåññîâ è íàðóøåíèè íåïðîèçâîëüíîãî 
âíèìàíèÿ, êîìïîíåíòû ËÏ N2 ó îáëó÷åííûõ è 
íåîáëó÷åííûõ ïðàêòè÷åñêè íå îòëè÷àþòñÿ. Ïðè 
èññëåäîâàíèè êîãíèòèâíûõ ÂÏ ó ëèêâèäàòîðîâ 
àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ, Ë.À.  Æàâîðîí-
êîâà ñ ñîàâò. îòìå÷àëè óêîðî÷åíèå ËÏ áîëåå 
ðàííèõ êîìïîíåíòîâ N1 è N2 íà âñå ñòèìóëû ïî 
ñðàâíåíèþ ñ âîçðàñòíîé íîðìîé, ÷òî ñâÿçûâàëè 
ñ îñëàáëåíèåì ðåñóðñîâ âíèìàíèÿ, ïðîöåññîâ  
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òîðìîæåíèÿ è ôîðìèðîâàíèÿ «íåýêîíîìíîãî» 
òèïà ðåàãèðîâàíèÿ [15, 16]. Òàêæå. îòìå÷åíî, ÷òî 
çíà÷åíèÿ êîìïîíåíòà Ð300 áûëè áîëåå âûñîêèìè 
ó ëèêâèäàòîðîâ, ÷åì ó âîçðàñòíîé íîðìû, è ýòî 
êîððåëèðîâàëî ñ íàðóøåíèåì ñëîæíîé êîãíèòèâ-
íîé äåÿòåëüíîñòè è â öåëîì ïîääåðæèâàëî ãèïî-
òåçó îá óñêîðåííîì ñòàðåíèè ÃÌ ó ëèêâèäàòî-
ðîâ àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ â îòäàëåííûå 
ñðîêè ïîñëå âîçäåéñòâèÿ ìàëûõ äîç ðàäèàöèè [15, 
16]. Â íàøåì èññëåäîâàíèè íàáëþäàåòñÿ óâåëè÷å-
íèå ËÏ êîìïîíåíòîâ, ËÏ P300, ìåæïèêîâûõ ËÏ 
N2–P3 è ËÏ N2–N3, íåïîñðåäñòâåííî ïðåäñòàâ-
ëÿþùèõ êîãíèòèâíûé êîìïëåêñ ó ãðóïïû îáëó-
÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ãîëîâíîãî ìîçãà. 
Âûÿâëåííûå èçìåíåíèÿ ïåðå÷èñëåííûõ êîìïî-
íåíòîâ ÂÏ ìîãóò ñâèäåòåëüñòâîâàòü î íàðóøåíèè 
ïðîöåññîâ îáðàáîòêè èíôîðìàöèè, ñíèæåíèè 
îáúåìà îïåðàòèâíîé ïàìÿòè, óõóäøåíèè êîãíè-
òèâíûõ ôóíêöèé.

ЗАКЛЮЧЕНИЕ
Ïî ðåçóëüòàòàì ïðîâåäåííîãî èññëåäîâàíèÿ, 

ìîæíî îòìåòèòü, ÷òî êîãíèòèâíûå íàðóøåíèÿ 
áîëåå âûðàæåíû â ãðóïïå îáëó÷åííûõ ñ õðîíè-
÷åñêîé èøåìèåé ÃÌ, ÷òî âûðàæàåòñÿ â ñòàòèñòè-
÷åñêè çíà÷èìîì óâåëè÷åíèè îáñëåäóåìûõ ñ ñèí-
äðîìîì êîãíèòèâíîãî ñíèæåíèÿ, ñ îðãàíè÷åñêèì 
êîãíèòèâíûì ðàññòðîéñòâîì, ñ ïàòîëîãè÷åñêèìè 
èçìåíåíèÿìè ËÏ Ð300 (+3 ñèãìû), óìåíüøåíèåì 
êîëè÷åñòâà ëèö ñ ïîêàçàòåëÿìè ËÏ Ð300 íèæå 
ñðåäíèõ âîçðàñòíûõ çíà÷åíèé. Òàêæå â ãðóïïå 
îáëó÷åííûõ ñ õðîíè÷åñêîé èøåìèåé ÃÌ áûëî 
âûÿâëåíî ñòàòèñòè÷åñêè çíà÷èìîå óâåëè÷åíèå 
êîìïîíåíòîâ, íåïîñðåäñòâåííî ïðåäñòàâëÿþùèõ 
êîãíèòèâíûé êîìïëåêñ è õàðàêòåðèçóþùèõ êîã-
íèòèâíûå ïðîöåññû: ËÏ Ð300, ìåæïèêîâûõ ËÏ 
N2–P3 è ËÏ N2–N3. Êðîìå òîãî, íàáëþäàåòñÿ 
ñòàòèñòè÷åñêè çíà÷èìîå óêîðî÷åíèå êîìïîíåí-
òà ËÏ N1, îòðàæàþùåãî ïðîöåññ âîñïðèÿòèÿ è 
ñâèäåòåëüñòâóþùåãî îá îñëàáëåíèè òîðìîçíûõ 
ïðîöåññîâ â ãðóïïå îáëó÷åííûõ ñ õðîíè÷åñêîé 
èøåìèåé ÃÌ. Ðàííåå âûÿâëåíèå êîãíèòèâíûõ 
íàðóøåíèé ñ ïîìîùüþ ìåòîäà êîãíèòèâíûõ ÂÏ 
(îñîáåííî íà ýòàïå äîêëèíè÷åñêîé èõ äèàãíî-
ñòèêè) áóäåò ñïîñîáñòâîâàòü ïðîâåäåíèþ ñâîåâ-
ðåìåííîé òåðàïèè ýòèõ íàðóøåíèé, ëå÷åáíûõ è 
ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé, äëÿ ïðåäîòâðà-
ùåíèÿ äàëüíåéøåãî óõóäøåíèÿ ñîñòîÿíèÿ çäîðî-
âüÿ è ñíèæåíèÿ ðèñêà èíâàëèäèçàöèè. 
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