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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Äîñë³äæåííÿ 
íåðâîâèõ ìåõàí³çì³â êåðóâàííÿ, ðåãóëÿö³¿ ³ çâ’ÿçêó â 
îðãàí³çì³ ëþäèíè ³ òâàðèí», ¹  äåðæàâíî¿ ðåºñòðàö³¿ 
0195U023144. 

Âñòóï. ²íòåðåñ äî âèâ÷åííÿ ìåõàí³çì³â âïëè-
âó ìàãí³òíèõ ïîë³â íà îðãàí³çì ëþäèíè ³ òâàðèí 
îáóìîâëåíèé òèì, ùî ìàãí³òíå ïîëå º ïðèðîäíèì 
êîìïîíåíòîì çåìíî¿ êóë³, ÿêå âçàºìîä³º ç ãàëàê-
òè÷íèì âèïðîì³íþâàííÿì òà ñêëàäîâîþ ãëîáàëüíî-
ãî åëåêòðîìàãí³òíîãî çàáðóäíåííÿ íàâêîëèøíüîãî 
ñåðåäîâèùà. Êð³ì òîãî, äàâíî â³äîìà ìîæëèâ³ñòü 
íåñïðèÿòëèâîãî âïëèâó ãåîìàãí³òíîãî çáóðåííÿ íà 
ôóíêö³îíàëüí³ õàðàêòåðèñòèêè îðãàí³çìó ëþäèíè ³ 
òâàðèí [16]. 

Ñëàáêå íèçüêî÷àñòîòíå åëåêòðîìàãí³òíå ïîëå, ÿê 
ïðèðîäíå, òàê ³ øòó÷íå, ìàº äóæå âèñîêó á³îëîã³÷íó 
àêòèâí³ñòü [14]. Ö³ ôàêòè âàæëèâ³, îñê³ëüêè äàíèé 
ä³àïàçîí íàêðèâàº ÷àñòîòè ïðîìèñëîâèõ ³ ïîáóòî-
âèõ åëåêòðîïðèëàä³â. Íèçêîþ àâòîð³â ïîêàçàíî, ùî 
á³îëîã³÷íà ä³ÿ ìàãí³òíîãî ïîëÿ îáóìîâëåíà çì³íàìè 
â õîä³ ïðèðîäíèõ åëåêòðîô³ç³îëîã³÷íèõ ïðîöåñ³â, àëå 
çàëèøàºòüñÿ äåÿêà íåâèçíà÷åí³ñòü ó òîìó, ÿê â³äáó-
âàºòüñÿ òðàíñôîðìàö³ÿ ô³çè÷íî¿ åíåðã³¿ ìàãí³òíîãî 
ïîëÿ â ðåàêö³þ ö³ë³ñíîãî îðãàí³çìó. Óí³âåðñàëüí³ñòü 
ðåàêö³¿ âêàçóº íà îáîâ’ÿçêîâó ó÷àñòü öåíòðàëüíèõ 
ñòðóêòóð ó ôîðìóâàíí³ á³îëîã³÷íî¿ â³äïîâ³ä³ íà âïëèâ 
ìàãí³òíîãî ïîëÿ. Ó íèçüêî÷àñòîòíîìó ä³àïàçîí³ ìàã-
í³òíå ïîëå ïðàêòè÷íî áåç áóäü-ÿêèõ ïåðåøêîä ïðî-
íèêàº â æèâó òêàíèíó. Íåðâîâà ñèñòåìà, ÿê ñèñòåìà, 
ÿêà çàáåçïå÷óº çâ’ÿçîê îðãàí³çìó ç çîâí³øí³ì ñåðåä-
îâèùåì, º îñíîâíèì àêöåïòîðîì çì³í åëåêòðîìàã-
í³òíèõ ïîë³â òà ¿õ âïëèâó íà îðãàí³çì [9]. Çàëåæíî â³ä 
õàðàêòåðèñòèê çàñòîñîâóâàíîãî ñèãíàëó, ìîæëèâèé 
ðîçâèòîê ãàëüì³âíî¿, àáî çáóäëèâî¿ ðåàêö³¿ â ìîçêî-
âèõ ñòðóêòóðàõ [2], à òàêîæ ðîçâèòîê íåñïåöèô³÷íî¿ 
ðåàêö³¿ îðãàí³çìó [4]. Ìîæëèâ³ñòü óïðàâë³ííÿ á³îïðî-
öåñàìè íàäàº ïîä³áíèì äîñë³äæåííÿì îñîáëèâîãî 
çíà÷åííÿ. 

Ç òî÷êè çîðó ÿê ã³ã³ºí³÷íîãî íîðìóâàííÿ ìàãí³ò-
íîãî âïëèâó, âðàõîâóþ÷è øèðîêå âèêîðèñòàííÿ ìàã-
í³òíèõ ñèãíàë³â â ìåäè÷í³é ïðàêòèö³ äëÿ ä³àãíîñòèêè, 
ïðîô³ëàêòèêè ³ ë³êóâàííÿ ð³çíèõ çàõâîðþâàíü, íåîá-
õ³äí³ åêñïåðèìåíòàëüí³ òà òåîðåòè÷í³ äîñë³äæåííÿ 

á³îëîã³÷íèõ åôåêò³â ìàãí³òíèõ ïîë³â ³ ïðîãíîçóâàííÿ 
á³îòðîïíî¿ ä³¿ ìàãí³òíî¿ êîìïîíåíòè á³îñôåðè. 

Ìåòîþ äîñë³äæåííÿ ñòàëî ç’ÿñóâàííÿ îñîáëè-
âîñòåé ôîðìóâàííÿ ôîíîâî¿ åëåêòðè÷íî¿ àêòèâíîñò³ 
êîðè ãîëîâíîãî ìîçêó ùóð³â ï³ä âïëèâîì âèõðîâîãî 
³ìïóëüñíîãî ìàãí³òíîãî ïîëÿ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè ïðîâî-
äèëèñÿ íà á³ëèõ áåçïîðîäíèõ ùóðàõ – ñàìöÿõ, ÿêèõ 
ðîçä³ëèëè íà äâ³ ãðóïè. Óòðèìàííÿ òâàðèí òà åêñïå-
ðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâ-
ðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, 
ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ 
íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷-
íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», óõâà-
ëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè 
(Êè¿â, 2001). 

Ïåðøà, êîíòðîëüíà ãðóïà (n = 35) ñêëàäàëàñÿ ç 
òâàðèí, ÿê³ ïåðåáóâàëè â ñòàíäàðòíèõ óìîâàõ â³âà-
ð³þ. Ùóðè äðóãî¿ ãðóïè (n = 28) ïåðåáóâàëè ï³ä çà-
ãàëüíèì âïëèâîì âèõðîâîãî ìàãí³òíîãî ïîëÿ ë³âîãî 
íàïðÿìêó îáåðòàííÿ. 

Ìàãí³òíå ïîëå ñòâîðþâàëè çà äîïîìîãîþ ïðè-
ëàäó «Ìàãíèòåð – 01» [8] (ñâ³äîöòâî ïðî äåðæàâíó 
ðåºñòðàö³þ ¹ 4922 / 2006 â³ä 31 áåðåçíÿ 2006 ð.). 
Âèïðîì³íþþ÷à ÷àñòèíà àïàðàòó – ìàãí³òíà ãîë³âêà 
– ñêëàäàºòüñÿ ç ñèñòåìè íåðóõîìîãî (ïîçèòèâíî-
ãî) ³ òðüîõ ðóõîìèõ (íåãàòèâíèõ) ïîñò³éíèõ ìàãí³ò³â. 
Ìàãí³òíå ïîëå, ùî óòâîðþºòüñÿ ïðè îáåðòàíí³ ãîë³â-
êè, ìàº ïîäîâæíþ, ðàä³àëüíó ³ òàíãåíö³àëüíó ñêëà-
äîâ³ íàïðóæåíîñò³, ç ïåðåì³ííèì íàïðÿìêîì ðóõó 
îñòàíí³õ äâîõ ñêëàäîâèõ. Ó íàøèõ äîñë³äæåííÿõ ìè 
âèêîðèñòîâóâàëè ë³âèé íàïðÿìîê îáåðòàííÿ ÌÏ, 
ïàðàìåòðè ïîëÿ ñêëàëè: ðàä³àëüíà ñêëàäîâà – 5–10 
ìÒë, òàíãåíö³àëüíà ñêëàäîâà – 0,5–15 ìÒë, ÷àñòîòà 
ìîäóëÿö³¿ – 80 Ãö. Âèá³ð ïàðàìåòð³â ÌÏ çä³éñíþâàëè 
íà îñíîâ³ ¿õ á³îëîã³÷íî¿ åôåêòèâíîñò³ [7]. Åêñïîçèö³ÿ 
çàãàëüíîãî îïðîì³íåííÿ òâàðèí â íàøèõ äîñë³äæåí-
íÿõ ñòàíîâèëà 15 õâèëèí ùîäîáè ïðîòÿãîì åêñïå-
ðèìåíòó, çàãàëüíà òðèâàë³ñòü ÿêîãî ñêëàëà 21 òèæ-
äåíü. Ðåºñòðàö³ºþ ñóìàðíî¿ ôîíîâî¿ åëåêòðè÷íî¿ 
àêòèâíîñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â çä³éñíþâàëè 
÷åðåç êîæí³ 3 òèæí³ äîñë³äæåííÿ ïàðàëåëüíî â îáîõ 
ï³äãðóïàõ ç 3-5 òâàðèí, â³ä³áðàíèõ ç âèùåâêàçàíèõ 
äâîõ åêñïåðèìåíòàëüíèõ ãðóï. 

 © Ìóðç³í Î. Á., Ëÿøåíêî Â. Ï., Çàäîðîæíà Ã. Î. 

ÓÄÊ 612. 176:612/014. 4

Ìóðç³í Î. Á., Ëÿøåíêî Â. Ï., Çàäîðîæíà Ã. Î. 

ÇÌ²ÍÈ Á²ÎÅËÅÊÒÐÈ×ÍÎ¯ ÀÊÒÈÂÍÎÑÒ² ÊÎÐÈ ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ÙÓÐ²Â, 

Ï²Ä ÂÏËÈÂÎÌ ÂÈÕÐÎÂÎÃÎ ²ÌÏÓËÜÑÍÎÃÎ ÌÀÃÍ²ÒÍÎÃÎ ÏÎËß

Äí³ïðîïåòðîâñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Îëåñÿ Ãîí÷àðà 

(ì. Äí³ïðîïåòðîâñüê)



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118)378

Ô²Ç²ÎËÎÃ²ß

Ðåºñòðàö³þ á³îåëåêòðè÷íî¿ àêòèâíîñò³ åëåêòðî-
êîðòèêîãðàìè (ÅÊîÃ) ïðîâîäèëè â óìîâàõ ãîñòðîãî 
åêñïåðèìåíòó. Õ³ðóðã³÷íó ï³äãîòîâêó çä³éñíþâàëè, 
âèêîðèñòîâóþ÷è ò³îïåíòàë íàòð³þ (50 ìã/êã) ³ êåòà-
ì³íó ã³äðîõëîðèä (15 ìã/êã), ÿê³ ââîäèëè âíóòð³øíüî-
î÷åðåâèíî. Â³äâåäåííÿ á³îïîòåíö³àë³â çä³éñíþâàëè 
ãîë÷àñòèìè åëåêòðîäàìè (í³õðîì, ä³àìåòð 100 ìêì, 
ëàêîâà ³çîëÿö³ÿ çà âèíÿòêîì ê³í÷èêà) çà äîïîìîãîþ 
ïîë³ãðàôà Ï6× – 01. Ðåçóëüòàòè îêðåìèõ äîñë³äæåíü 
çàïàì’ÿòîâóâàëè, çáåð³ãàëè â öèôðîâîìó âèãëÿä³, 
îáðîáëÿëè íà ÅÎÌ çà äîïîìîãîþ ïàêåòà ïðèêëàä-
íèõ ïðîãðàì «MathCAD 2000». Âèêîðèñòîâóâàëè 
ñòàíäàðòíó êëàñèô³êàö³þ êîëèâàíü á³îåëåêòðè÷íî¿ 
àêòèâíîñò³ ìîçêó â ìåæàõ çàãàëüíîïðèéíÿòèõ ÷àñ-
òîòíèõ ä³àïàçîí³â [15]. Ó âñ³õ çàïèñàõ òðèâàë³ñòü 
åïîõè àíàë³çó ñòàíîâèëà 60 ñ ç êðîêîì äèñêðåòèçàö³¿ 
÷àñòîòè df, ð³âíèì 0,1 Ãö. Äëÿ âèäàëåííÿ êðàéîâèõ 
åôåêò³â âèêîðèñòîâóâàëè â³êíî Õåìì³íãà. Àíàë³çóâà-
ëè ïîòóæí³ñòü (ìêÂ²) õâèëü ÅÊîÃ ó ìåæàõ ð³çíèõ ÷àñ-
òîòíèõ ä³àïàçîí³â, à òàêîæ ñïåêòðàëüíó êîìïîç³ö³þ 
ÅÊîÃ (â³äñîòîê ïîòóæíîñò³ õâèëü ïåâíîãî ä³àïàçîíó 
ùîäî çàãàëüíî¿ ïîòóæíîñò³ óñ³õ êîëèâàíü ó çàïèñó, 
ïðèéíÿòî¿ çà 100 %). 

Ñòàòèñòè÷íó îáðîáêó äàíèõ, îòðèìàíèõ â êîæí³é 
ãðóï³ òâàðèí ó ïåâí³ òèæí³ åêñïåðèìåíòó, ïðîâîäèëè 
ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè: ðîçðàõîâóâàëè 
ñåðåäí³ äàí³ ³ ïîìèëêè ñåðåäíüîãî. Â³äì³ííîñò³ ì³æ 
ñåðåäí³ìè âåëè÷èíàìè ð³çíèõ åêñïåðèìåíòàëü-
íèõ ãðóï îö³íþâàëè øëÿõîì ïàðíèõ ïîð³âíÿíü çà 
t-êðèòåð³ºì Ñòüþäåíòà. Òàê³ â³äì³ííîñò³ ââàæàëè äî-
ñòîâ³ðíèìè ïðè Ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
íàøîìó åêñïåðèìåíò³ àïåð³îäè÷íà àêòèâí³ñòü áóëà 
îñíîâíèì êîìïîíåíòîì åëåêòðè÷íî¿ àêòèâíîñò³ äî-
ñë³äæåíî¿ îáëàñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â (â 
îêðåìèõ âèïàäêàõ äî 143300 ± 5922 ìêÂ²) (ðèñ. 1). 

Öå ìîæíà ïîÿñíèòè òèì, ùî â³äâå-
äåííÿ á³îåëåêòðè÷íî¿ àêòèâíîñò³ 
ó òâàðèí â íàøîìó åêñïåðèìåíò³ 
â³äáóâàëîñÿ â ðàííüîìó ïîñòíàð-
êîçíîìó ïåð³îä³. Çíà÷åííÿ òåòà-
ïîä³áíî¿ àêòèâíîñò³ êîëèâàëèñü 
ó ìåæàõ 393 ± 67,6–34630 ± 417,4 
ìêÂ². Ïîòóæí³ñòü àëüôà- òà áåòà-
ïîä³áíî¿ àêòèâíîñò³ êîðè ãîëîâ-
íîãî ìîçêó ùóðà íå ïåðåâèùó-
âàëà çíà÷åíü 13470 ± 1367 ìêÂ² 
òà 3288 ± 342,8 ìêÂ² â³äïîâ³äíî. 
Âçàãàë³ ìîæíà ñêàçàòè, ùî íàâ³òü 
ó ùóð³â, ÿê³ ïåðåáóâàëè çà ô³ç³-
îëîã³÷íèõ óìîâ ñïîñòåð³ãàëàñü 
âèðàçíà äèíàì³êà ïàðàìåòð³â 
åëåêòðîêîðòèêîãðàìè (ÅÊîÃ) ïðî-
òÿãîì ïåð³îäó ñïîñòåðåæåííÿ. 
Ìè ñõèëüí³ öå ïîÿñíèòè òèì, ùî ó 
íàø äîñë³ä ìè áðàëè òâàðèí â³êîì 
â òðè ì³ñÿö³, ùî â³äïîâ³äàº ó ùóð³â 
ïåð³îäó ñòàòåâîãî äîçð³âàííÿ òà 
ñóïðîâîäæóºòüñÿ çíà÷íèìè ô³ç³-
îëîã³÷íèìè çñóâàìè ãîìåîñòàçó. 

Ðèñ. 1. Äèíàì³êà ïîêàçíèê³â ïîòóæíîñò³ á³îåëåêòðè÷íî¿ àêòèâíîñò³ êîðè 
ãîëîâíîãî ìîçêó ùóð³â, ÿê³ ïåðåáóâàëè â ô³ç³îëîã³÷íèõ óìîâàõ (1) ³ ùóð³â, 

ÿê³ áóëè ï³ä âïëèâîì ÌÏ (2) 
Ïðèì³òêà: Ïî â³ñ³ àáñöèñ – ÷àñ ñïîñòåðåæåííÿ, òèæí³, ïî â³ñ³ îðäèíàò – 

ïîòóæí³ñòü êîëèâàíü, ìêÂ². À-Ã äèíàì³êà ïîòóæíîñòåé êîëèâàíü δ, θ, α, β – 
÷àñòîòíèõ ä³àïàçîí³â â³äïîâ³äíî. 
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Â ðåçóëüòàò³ íàøèõ äîñë³äæåíü áóëî âèÿâëåíî, 
ùî ïîêàçíèêè ïîòóæíîñò³ êîìïîíåíò³â ÅÊîÃ ùóð³â 
ï³ä âïëèâîì âèõðîâîãî ³ìïóëüñíîãî ÌÏ õàðàêòå-
ðèçóâàëèñü ïåâíèìè çì³íàìè â³äíîñíî êîíòðîëþ 
(ðèñ. 1). 

×åðåç 3 òèæí³ âïëèâó ÌÏ â³äì³ííîñò³ ó ôîðìóâàí-
í³ á³îåëåêòðè÷íî¿ àêòèâíîñò³ íåîêîðòåêñó ùóð³â 1 òà 
2 ãðóï áóëè íåçíà÷í³. Àëå âæå ÷åðåç 6 òèæí³â äîñë³-
äó ñïîñòåð³ãàëîñü çíèæåííÿ àáñîëþòíî¿ ïîòóæíîñò³ 
óñ³õ äîñë³äæóâàíèõ ðèòì³â, êð³ì õâèëü òåòà-ä³àïàçî-
íó, ïîòóæí³ñòü ÿêèõ íàâïàêè ï³äâèùóâàëàñü. Íàïðè-
ê³íö³ åêñïåðèìåíòó ïîòóæí³ñòü õâèëü óñ³õ ÷àñòîòíèõ 
ä³àïàçîí³â ð³çêî çðîñëà òà ïåðåâèùèëà çíà÷åííÿ 
ùóð³â êîíòðîëüíî¿ ãðóïè ó 1,5–3 ðàçè. 

Ùå á³ëüø ïîì³òí³ çì³íè á³îåëåêòðè÷íî¿ àêòèâ-
íîñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â ï³ä ìàãí³òíîþ 
ä³ºþ ïðè ðîçãëÿäàíí³ ñïåêòðàëüíî¿ êîìïîçèö³¿ ÅÊîÃ 
(ðèñ. 2). Â³äñîòîê äåëüòà-àêòèâíîñò³ ï³ä âïëèâîì 
ÌÏ ñòàá³ëüíî çíèæóâàâñÿ, â òîé ÷àñ ÿê ÷àñòêà òåòà-
ïîä³áíî¿ àêòèâíîñò³ íàâïàêè ñóòòºâî ï³äâèùóâàëàñü 
ïðîòÿãîì óñüîãî åêñïåðèìåíòó. Â³äíîñíà ïîòóæí³ñòü 
âèñîêî÷àñòîòíèõ êîëèâàíü (àëüôà- òà áåòà-ä³àïàçî-
íó) ï³ä ä³ºþ ÌÏ ï³äâèùóâàëàñü íà ïî÷àòêó òà íàïðè-
ê³íö³ åêñïåðèìåíòó, òà çíèæóâàëàñü íà 12 òèæí³ äî-
ñë³äæåííÿ, òîáòî â éîãî ñåðåäèí³. 

Â ö³ëîìó ìîæíà ñêàçàòè, ùî çì³íè ïîòóæíîñ-
òåé ÅÊîÃ ï³ä âïëèâîì ÌÏ ìàëè ïåð³îäè÷íèé õàðàê-
òåð òà íàãàäóâàëè çì³íè á³îåëåêòðè÷íî¿ àêòèâíîñò³ 
êîðè ãîëîâíîãî ìîçêó ùóð³â ïðè ìîäåëþâàíí³ ïñè-
õîåìîö³éíîãî ñòðåñó [4]. Ïîâ³ëüíîõâèëüîâ³é â³äãóê 
öåðåáðàëüíî¿ ä³ÿëüíîñò³ íà ä³þ ïîë³â ñâ³ä÷èòü ïðî 
ñâîºð³äíó îð³ºíòîâíó ðåàêö³þ ìîçêó – ï³äãîòîâêó äî 
íàñòóïíî¿ ðîáîòè, ÿêà ìîæå ñòàòèñÿ çà ïîïåðåäæóþ-
÷èì ñëàáêèì åëåêòðîìàãí³òíèì ñèãíàëîì. Äëÿ öüîãî 
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âèíèêàþòü ïåðåáóäîâè á³îïîòåíö³àë³â, ÿê³ ï³äñèëþ-
þòü àêòèâàö³éí³ ïðîöåñè. Ïîä³áí³ çñóâè åëåêòðè÷íèõ 
ïðîöåñ³â õàðàêòåðí³ äëÿ ñòàíó ï³äâèùåíîãî ìîçêî-
âîãî òîíóñó, òîáòî âèíèêàþòü ïðè ðîçâèòêó ðåàêö³¿ 
íåñïåöèô³÷íî¿ àêòèâàö³¿. Â³äáóâàºòüñÿ ïåðåáóäîâà 
ôóíêö³îíàëüíèõ çâ’ÿçê³â ó ãîëîâíîìó ìîçêó, ñèíõ-
ðîí³çàö³ÿ åëåêòðè÷íèõ ðèòì³â êîðè òà ã³ïîòàëàìóñà 
[13], ïîì³ðíå çíèæåííÿ çáóäëèâîñò³ êîðè ãîëîâíî-
ãî ìîçêó òà ðîçâèòîê íåñïåöèô³÷íîãî îáîðîòíîãî 
ãàëüìóâàííÿ ôóíêö³é ñïåöèô³÷íèõ ñèñòåì ãîëîâíîãî 
ìîçêó [1]. 

Ïîñèëåííÿ àêòèâíîñò³ â òåòà – ä³àïàçîí³ ó ùóð³â 
³ äåÿêèõ ³íøèõ òâàðèí, ââàæàþòü ïîêàçíèêîì àêòèâ-
íîãî ñòàíó ìîçêó [15]. Â³äì³÷àþòü, ùî ñèíõðîí³çî-
âàí³ êîëèâàííÿ ç ÷àñòîòîþ 4 – 7 â 1 ñ âèíèêàþòü â 
äàâí³õ ñòðóêòóðàõ ìîçêó – ãèïîêàìï³, ã³ïîòàëàìóñ³ 
òà ðåòèêóëÿðí³é ôîðìàö³¿ – ó â³äïîâ³äü íà ð³çíîìà-
í³òí³ ïîäðàçíåííÿ. Äîâãî÷àñíà ä³ÿ ñëàáêèì íèçüêî-
÷àñòîòíèì ³ìïóëüñíèì ÌÏ ïðèçâåëà äî çíà÷íîãî ³ 
ñòàá³ëüíîãî çðîñòàííÿ ïîòóæíîñò³ òåòà – ðèòìó, ùî 
ìîãëî ñâ³ä÷èòè ïðî ðîçâèòîê â îðãàí³çì³ ùóð³â çà 
òàêèõ óìîâ àêòèâíîãî ñòðåñîïîä³áíîãî ñòàíó. Ï³ä-
òâåðäæåííÿì ïîä³áíîìó ïðèïóùåííþ ìîæóòü áóòè 
ðåçóëüòàòè íàøèõ ïîïåðåäí³õ ðîá³ò, â ÿêèõ âñòàíîâ-
ëåíî ï³äâèùåííÿ ð³âíþ êîðòèêîñòåðîíó ó ñèðîâàòö³ 
êðîâ³ ùóð³â ï³ä âïëèâîì âèõðîâîãî ³ìïóëüñíîãî ÌÏ 
äàíèõ ïàðàìåòð³â [5]. 

Íèçêîþ àâòîð³â ïîêàçàíî, ùî ïðè ä³¿ íèçüêî÷àñ-
òîòíîãî çì³ííîãî ÌÏ íà êîðó ìîçêó â³äáóâàºòüñÿ ïî-
ì³ðíå çíèæåííÿ çáóäëèâîñò³ ³, ÿê íàñë³äîê, ðîçâèòîê 
íåñïåöèô³÷íîãî îáîðîòíîãî ãàëüìóâàííÿ ç òðèâà-
ëîþ ï³ñëÿä³ºþ [12]. Òàêèé ñòàí ãàëüìóâàííÿ ìîæíà 
ââàæàòè îõîðîííèì [11], ÿêèé çàïîá³ãàº íåîáîðîò-
íîìó ãàëüìóâàííþ ôóíêö³é ñïåöèô³÷íèõ ñèñòåì ãî-
ëîâíîãî ìîçêó. Äàí³ ïðî ðîçâèòîê ñíó ï³ä âïëèâîì 
äîñòàòíüî òðèâàëî¿ ä³¿ çì³ííèõ ÌÏ ï³äòâåðäæóþòü 

äîñòîâ³ðí³ñòü òàêîãî ïîÿñíåí-
íÿ ïðè÷èíè ³ ìåõàí³çìó ãàëüìó-
âàííÿ ôóíêö³é âèùîãî â³ää³ëó 
öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè. 
Ïðîòå â ï³ñëÿä³¿ øòó÷íèõ çì³ííèõ 
ÌÏ öå ãàëüìóâàííÿ óñóâàºòüñÿ 
ïðèñòîñóâàëüíèìè ìåõàí³çìàìè 
àêòèâàö³¿ ñïåöèô³÷íèõ ñèñòåì, íà 
îñíîâ³ ÿêèõ çä³éñíþºòüñÿ ïîòî÷-
íà ðåôëåêòîðíà ä³ÿëüí³ñòü ÖÍÑ 
òâàðèíè. Ñàìå òîìó â³äáóâàºòü-
ñÿ â³äíîâëåííÿ óìîâíèõ ðåôëåê-
ñ³â, ñèíõðîí³çàö³ÿ (ï³äâèùåííÿ 
êîãåðåíòíîñò³, ñîíàñòðîºí³ñòü) 
³ ñòàá³ë³çàö³ÿ ðèòì³â åëåêòðîåí-
öåôàëîãðàìè ³ åëåêòðîã³ïîòàëà-
ìîãðàìè [11, 12]. Äàí³ ôàêòè, íà 
äóìêó àâòîð³â, â ö³ëîìó ñâ³ä÷àòü 
ïðî ðîçâèòîê àäàïòàö³¿ äî ä³¿ çì³í-
íîãî ÌÏ íà éîãî çàñòîñóâàííÿ [6, 
11]. Òàêà â³äïîâ³äí³ñòü ñèíõðîííî¿ 
àêòèâíîñò³ åëåêòðè÷íèõ ðèòì³â â 
êîð³ ³ ã³ïîòàëàìóñ³ â³ääçåðêàëþº 
ðîçâèòîê ôóíêö³îíàëüíèõ çì³í â 
ÖÍÑ, ùî ìàþòü ïðèñòîñóâàëüíå 
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Ðèñ. 2. Äèíàì³êà ïîêàçíèê³â ñïåêòðàëüíî¿ ïîòóæíîñò³ á³îåëåêòðè÷íî¿ 
àêòèâíîñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â, ÿê³ ïåðåáóâàëè â ô³ç³îëîã³÷íèõ 

óìîâàõ (1) ³ ùóð³â, ÿê³ áóëè ï³ä âïëèâîì ÌÏ (2) 
Ïðèì³òêà: Çà 100 % ïðèéíÿò³ ñóìàðí³ ïîòóæíîñò³ êîëèâàíü åëåêòðîêîðò³-
êîãðàììè â êîæíîìó ÷àñîâîìó ³íòåðâàë³ ñïîñòåðåæåííÿ. Ïî îñ³ àáñöèñ – 

÷àñ ñïîñòåðåæåííÿ, òèæí³, ïî îñ³ îðäèíàò – ñïåêòðàëüíà ïîòóæí³ñòü. 

çíà÷åííÿ [11]. ²ñòîòíèì äîïîâíåííÿì äî öèõ äàíèõ 
º ðåçóëüòàòè äîñë³äæåííÿ çì³í âì³ñòó â íàäíèðíèêàõ 
êàòåõîëàì³íîâ ³ àñêîðá³íîâî¿ êèñëîòè ïðè áàãàòî-
ðàçîâîìó çàñòîñóâàíí³ çì³ííîãî ÌÏ [6]. Ðîçâèòîê 
ðåàêö³¿ ñâ³ä÷èòü ïðî ï³äâèùåííÿ ôóíêö³îíàëüíî¿ àê-
òèâíîñò³ íàäíèðíèê³â íà ä³þ ïîëÿ. Ðàçîì ç öèì, ïðè 
á³ëüø òðèâàëî¿ ä³¿ ÌÏ, â³äáóâàºòüñÿ ïîñòóïîâå çíè-
æåííÿ ðåàêö³¿ íàäíèðíèê³â, ïðîöåñ â³äíîâëåííÿ ïî-
êàçíèê³â, ùî ïîÿñíÿþòü ðîçâèòêîì ñèñòåìíî¿ àäàï-
òàö³¿ íà òðèâàëó ä³þ äàíîãî àãåíòà. Âèêëàäåí³ ôàêòè 
ñâ³ä÷àòü ïðî ó÷àñòü íåéðîåíäîêðèííî¿ ñèñòåìè â 
ñèíõðîí³çàö³¿ ïðîöåñ³â ³ ñòàá³ë³çàö³¿ âíóòð³øíüîãî 
ñåðåäîâèùà îðãàí³çìó ïðè àäàïòàö³¿, îáóìîâëåí³é 
çàñòîñóâàííÿì ÌÏ çãàäàíèõ ïàðàìåòð³â, ùî âíî-
ñèòü ïåâíèé âíåñîê äî ï³äâèùåííÿ íåñïåöèô³÷íî¿ 
ðåçèñòåíòíîñò³. 

Âèñíîâêè. 
1. Ï³ä âïëèâîì âèõðîâîãî ³ìïóëüñíîãî ìàãí³ò-

íîãî ïîëÿ ïðîòÿãîì 6–15 òèæí³â ñïîñòåð³ãàëîñü 
çíèæåííÿ àáñîëþòíî¿ ïîòóæíîñò³ àïåð³îäè÷íî¿ àê-
òèâíîñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â, à òàêîæ ïî-
òóæíîñò³ ¿¿ àëüôà- òà áåòà-ïîä³áíî¿ àêòèâíîñò³. Ïðè 
á³ëüø òðèâàëî¿ ìàãí³òíî¿ ä³¿ (18–21 òèæí³) ïîòóæí³ñòü 
õâèëü óñ³õ ÷àñòîòíèõ ä³àïàçîí³â ð³çêî çðîñòàëà òà 
ïåðåâèùóâàëà çíà÷åííÿ ùóð³â êîíòðîëüíî¿ ãðóïè ó 
1,5–3 ðàçè. 

2. Ó ñïåêòðàëüí³é êîìïîçèö³¿ â³äñîòîê äåëüòà-
àêòèâíîñò³ ï³ä âïëèâîì ÌÏ ñòàá³ëüíî çíèæóâàâñÿ, â 
òîé ÷àñ ÿê ÷àñòêà òåòà-ïîä³áíî¿ àêòèâíîñò³ íàâïàêè 
ñóòòºâî ï³äâèùóâàëàñü ïðîòÿãîì óñüîãî åêñïåðè-
ìåíòó. Â³äíîñíà ïîòóæí³ñòü âèñîêî÷àñòîòíèõ êîëè-
âàíü (àëüôà- òà áåòà-ä³àïàçîíó) ï³ä ä³ºþ ÌÏ ï³äâè-
ùóâàëàñü íà ïî÷àòêó òà íàïðèê³íö³ åêñïåðèìåíòó, òà 
çíèæóâàëàñü íà 12 òèæí³ äîñë³äæåííÿ, òîáòî â éîãî 
ñåðåäèí³. 
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3. Àáñîëþòíà ïîòóæí³ñòü òà â³äñîòîê õâèëü òåòà-
ä³àïàçîíó ó ñïåêòðàëüí³é êîìïîçèö³¿ åëåêòðîêîðòè-
êîãðàìè ï³ä ä³ºþ ìàãí³òíîãî ïîëÿ ñóòòºâî ï³äâèùó-
âàëèñü ïðîòÿãîì óñüîãî åêñïåðèìåíòó (21 òèæäåíü). 

4. Çì³íè ïîòóæíîñòåé åëåêòðîêîðòèêîãðàìè ï³ä 
âïëèâîì ÌÏ ìàëè ïåð³îäè÷íèé õàðàêòåð òà íàãàäó-
âàëè çì³íè á³îåëåêòðè÷íî¿ àêòèâíîñò³ êîðè ãîëîâíî-

ãî ìîçêó ùóð³â ïðè ìîäåëþâàíí³ ïñèõîåìîö³éíîãî 
ñòðåñó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äî-
ñë³äæåííÿ çì³í ïàðàìåòð³â åëåêòðè÷íî¿ àêòèâíîñò³ 
³íøèõ â³ää³ë³â ãîëîâíîãî ìîçêó ùóð³â ïðè êîìá³íîâà-
íîìó âïëèâ³ ñòðåñó ³ âèõðîâîãî ³ìïóëüñíîãî ÌÏ ïðà-
âîãî ³ ë³âîãî íàïðÿìê³â îáåðòàííÿ. 

Ë³òåðàòóðà
1. Ãàðêàâè Ë. Õ. Àäàïòàöèîííûå ðåàêöèè è ðåçèñòåíòíîñòü îðãàíèçìà / Ë. Õ. Ãàðêàâè, Å. Á. Êâàêèíà, Ì. À. Óêîëîâà. – 

Ðîñòîâ-íà-Äîíó : Èçäàòåëüñòâî Ðîñòîâñêîãî óíèâåðñèòåòà, 1990. – 224 ñ. 
2. Ãóëÿð Ñ. À. Ïîñòîÿííûå ìàãíèòíûå ïîëÿ è èõ ïðèìåíåíèå â ìåäèöèíå / Ñ. À. Ãóëÿð, Þ. Ë. Ëèìàíñêèé. – Êèåâ : Èí-ò 

ôèçèîë. èì. À. À. Áîãîìîëüöà ÍÀÍ Óêðàèíû, 2006. – 320 ñ. 
3. Çàäîðîæíà Ã. Î. Âïëèâ âèõðîâèõ ³ìïóëüñíèõ ìàãí³òíèõ ïîë³â ïðàâîãî ³ ë³âîãî íàïðÿìê³â îáåðòàííÿ íà á³îåëåêòðè÷íó 

àêòèâí³ñòü ã³ïîòàëàìóñà ùóð³â / Ã. Î. Çàäîðîæíà, Â. Ï. Ëÿøåíêî, Î. Ç. Ìåëüíèêîâà // Ô³ç³îëîã³÷íèé æóðíàë. – 2010. – 
¹ 1. – Ñ. 91–100. 

4. Çàäîðîæíà Ã. Î. Âïëèâ âèõðîâîãî ³ìïóëüñíîãî ìàãí³òíîãî ïîëÿ íà á³îåëåêòðè÷íó àêòèâí³ñòü ã³ïîòàëàìóñà ùóð³â çà óìîâ 
çîîêîíôë³êòíî¿ ñèòóàö³¿ / Ã. Î. Çàäîðîæíà, Î. Ç. Ìåëüíèêîâà, Â. Ï. Ëÿøåíêî [òà ³í.] // Ó÷åíûå çàïèñêè Òàâðè÷åñêîãî íàöèî-
íàëüíîãî óíèâåðñèòåòà èì. Â. È. Âåðíàäñêîãî. Ñåðèÿ «Áèîëîãèÿ, õèìèÿ». – 2009. – Ò. 22 (61), ¹ 1. – Ñ. 16–23. 

5. Çàäîðîæíà Ã. Î. Âïëèâ âèõðîâîãî ³ìïóëüñíîãî ìàãí³òíîãî ïîëÿ íà á³îåëåêòðè÷íó àêòèâí³ñòü ã³ïîòàëàìóñà ùóð³â çà 
ô³ç³îëîã³÷íèõ óìîâ òà óìîâ ñòðåñó : àâòîðåô. äèñ. íà çäîáóòòÿ íàóêîâîãî ñòóïåíÿ êàíä. á³îë. íàóê : ñïåö. 03.00.13 
«Ô³ç³îëîã³ÿ ëþäèíè ³ òâàðèí» / Ã. Î. Çàäîðîæíà. – Êè¿â, 2009. – 20 ñ. 

6. Çåíêîâ Ë. Ð. Ýëåêòðîýíöåôàëîãðàôèÿ [Òåêñò] / Ë. Ð. Çåíêîâ, Ì. À. Ðîíêèí // Ôóíêöèîíàëüíàÿ äèàãíîñòèêà íåðâíûõ 
áîëåçíåé. – Ì. : Ìåäèöèíà, 1991. – Ñ. 7-146. 

7. Êó÷óãóðíûé Þ. Ï. Ìîäåëèðîâàíèå êîìáèíèðîâàíèõ ìàãíèòíûõ ïîëåé, èñïîëüçóåìûõ â ìàãíèòîòåðàïèè çàáîëåâàíèé 
– ïîñëåäñòâèé ðàäèàöèîííîãî îáëó÷åíèÿ / Þ. Ï. Êó÷óãóðíûé, È. È. Ñîêîëîâñêèé, À. À. ßøèí // Âåñòíèê íîâûõ ìåäè-
öèíñêèõ òåõíîëîãèé. – 2003. – Ò. 10, ¹ 4. – Ñ. 73-75. 

8. Ïàòåíò ¹ 29009 À Óêðà¿íà, 6 À61N2/02. Ïðèñòð³é äëÿ ãåíåðóâàííÿ ìàãí³òíèõ ïîë³â / Ô³ë³ïîâ Þ. Î., Ñîêîëîâñêèé ². ²., 
Ãðèöåíêî ². ²., Æèòíèê Ì. ß., Ïóòèëîâ Þ. Ã., Ðóäåíêî À. ². – Çàÿâ. 15. 01. 1993 ¹ 3687 – X²²; –îïóáë. 01.06.2000. – Áþë. 
¹ 5. 

9. Ïîáà÷åíêî Ñ. Â. Ñîïðÿæåííîñòü ïàðàìåòðîâ ýíöåôàëîãðàììû ìîçãà ÷åëîâåêà è ýëåêòðîìàãíèòíûõ ïîëåé øóìàíîâ-
ñêîãî ðåçîíàòîðà ïî äàííûì ìîíèòîðèíãîâûõ èññëåäîâàíèé / Ñ. Â. Ïîáà÷åíêî, À. Ã. Êîëåñíèê // Áèîôèçèêà. – 2006. – 
Ò. 51, Âûï. 3. – Ñ. 534–538. 

10. Ïðåñìàí À. Ñ. Ýëåêòðîìàãíèòíîå ïîëå è æèçíü / À. Ñ. Ïðåñìàí. – Ì. : Íàóêà, 2003. – 215 ñ. 
11. Ñèäÿêèí Â. Ã. Àäàïòàöèîííûå ðåàêöèè îðãàíèçìà, èíäóöèðîâàííûå äåéñòâèåì ñëàáûõ ìàãíèòíûõ ïîëåé êðàéíå íèç-

êîé ÷àñòîòû / Â. Ã. Ñèäÿêèí, À. Ì. Ñòàøêîâ, Í. Ï. ßíîâà // Ó÷åíûå çàïèñêè Òàâðè÷åñêîãî íàöèîíàëüíîãî óíèâåðñèòå-
òà. – 1996. – Ò. 41, ¹ 2. – Ñ. 158–163. 

12. Ñèäÿêèí Â. Ã. Âëèÿíèå ôëóêòóàöèé ñîëíå÷íîé àêòèâíîñòè íà áèîëîãè÷åñêèå ñèñòåìû / Â. Ã Ñèäÿêèí // Áèîôèçèêà. – 
1992. –Ò. 37, Âûï. 4. – Ñ. 647–652. 

13. Ñèäÿêèí Â. Ã. Ìàãíèòîèíäóöèðîâàííûå ðåàêöèè â ìåõàíèçìàõ ðàäèîðåçèñòåíòíîñòè îðãàíèçìà / Â. Ã. Ñèäÿêèí, 
À. Ì. Ñòàøêîâ // Ó÷åíûå çàïèñêè Òàâðè÷åñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà. – 2001. – ¹ 7 (46). – Ñ. 46. 

14. Ñòåïàíþê È. À. Ýëåêòðîìàãíèòíûå ïîëÿ êðàéíå íèçêèõ ÷àñòîò êàê âàæíåéøèé ýêîëîãè÷åñêèé ôàêòîð / È. À. Ñòåïàíþê 
// Ìåæäóíàðîäíûé êðûìñêèé ñåìèíàð «Êîñìîñ è áèîñôåðà. Ôèçè÷åñêèå ïîëÿ â áèîëîãèè, ìåäèöèíå è ýêîëîãèè». – 
Ïàðòåíèä, Êðûì, 1-6 îêòÿáðÿ 2001. – Ñ. 7-9. 

15. Øåâåðåâà Â. Ì. Îñîáåííîñòè ôîðìèðîâàíèÿ è îáðàòèìîñòè ýìîöèîíàëüíûõ íàðóøåíèé ó êðûñ ïðè íåéðîãåííîì 
ñòðåñå / Â. Ì. Øåâåðåâà // Íåéðîôèçèîëîãèÿ / Neurophisiology. – 2003. – Ò. 35, ¹ 2. – Ñ. 147-158. 

16. Juutilainen J. Possible cocarcinogenic effects of ELF electromagnetic fields may require repeated long-term interaction with 
known carcinogenic factor / J. Juutilainen, S. Land, T. Rytömaa // Bioelectromagnetics. – 2000. – Vol. 21, ¹ 2. – Ð. 122-128. 

ÓÄÊ 612. 176:612/014. 4
ÇÌ²ÍÈ Á²ÎÅËÅÊÒÐÈ×ÍÎ¯ ÀÊÒÈÂÍÎÑÒ² ÊÎÐÈ ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ÙÓÐ²Â, Ï²Ä ÂÏËÈÂÎÌ ÂÈÕÐÎ-

ÂÎÃÎ ²ÌÏÓËÜÑÍÎÃÎ ÌÀÃÍ²ÒÍÎÃÎ ÏÎËß
Ìóðç³í Î. Á., Ëÿøåíêî Â. Ï., Çàäîðîæíà Ã. Î. 
Ðåçþìå. Äîñë³äæóâàëè âïëèâ âèõðîâîãî ³ìïóëüñíîãî ìàãí³òíîãî ïîëÿ (ÌÏ), ñòâîðåíîãî øëÿõîì îáåð-

òàííÿ éîãî äæåðåëà â ë³âîìó íàïðÿìêó, íà ñóìàðíó ôîíîâó åëåêòðè÷íó àêòèâí³ñòü êîðè ãîëîâíîãî ìîçêó 
ùóð³â. Ïîêàçàíî, ùî ï³ä ìàãí³òíèì âïëèâîì ïðîòÿãîì 6-15 òèæí³â ñïîñòåð³ãàëîñÿ çíèæåííÿ àáñîëþòíî¿ ïî-
òóæíîñò³ àïåðèîäè÷íî¿ àêòèâíîñò³ êîðè ãîëîâíîãî ìîçêó ùóð³â, à òàêîæ ïîòóæíîñò³ õâèëü àëüôà- ³ áåòà-ä³à-
ïàçîí³â. Ïðè á³ëüø òðèâàëîìó ìàãí³òíîìó âïëèâ³ (18-21 òèæí³) ïîòóæí³ñòü õâèëü âñ³õ ÷àñòîòíèõ ä³àïàçîí³â 
ð³çêî çðîñòàëà ³ ïåðåâèùóâàëà êîíòðîëüí³ çíà÷åííÿ â 1,5-3 ðàçè. Àáñîëþòíà ïîòóæí³ñòü ³ â³äñîòîê õâèëü òå-
òà-ä³àïàçîíó â ñïåêòðàëüíî¿ êîìïîçèö³¿ åëåêòðîêîðòèêîãðàìè ï³ä ä³ºþ ìàãí³òíîãî ïîëÿ ³ñòîòíî ï³äâèùóâà-
ëèñÿ ïðîòÿãîì óñüîãî åêñïåðèìåíòó (21 òèæäåíü). Çì³íè á³îåëåêòð³÷åñêîé àêòèâíîñò³ êîðè ãîëîâíîãî ìîçêó 
ùóð³â ï³ä âïëèâîì ìàãí³òíîãî ïîëÿ ìàëè ïåð³îäè÷íèé õàðàêòåð ³ áóëè àíàëîã³÷íèìè òèì, ùî ìàëè ì³ñöå ïðè 
ìîäåëþâàíí³ ïñèõîåìîö³éíîãî ñòðåñó. 

Êëþ÷îâ³ ñëîâà: á³îåëåêòðè÷íà àêòèâí³ñòü êîðè ãîëîâíîãî ìîçêó ùóð³â, ìàãí³òíå ïîëå, ïîòóæí³ñòü õâèëü 
åëåêòðîêîðòèêîãðàìè
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ÈÇÌÅÍÅÍÈß ÁÈÎÝËÅÊÒÐÈ×ÅÑÊÎÉ ÀÊÒÈÂÍÎÑÒÈ ÊÎÐÛ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ ÊÐÛÑ ÏÎÄ ÂËÈß-

ÍÈÅÌ ÂÈÕÐÅÂÎÃÎ ÈÌÏÓËÜÑÍÎÃÎ ÌÀÃÍÈÒÍÎÃÎ ÏÎËß
Ìóðçèí À. Á., Ëÿøåíêî Â. Ï., Çàäîðîæíàÿ Ã. À. 
Ðåçþìå. Èññëåäîâàëè âëèÿíèå âèõðåâîãî èìïóëüñíîãî ìàãíèòíîãî ïîëÿ, êîòîðîå ñîçäàâàëîñü ïóòåì 

âðàùåíèÿ èñòî÷íèêà â ëåâîì íàïðàâëåíèè, íà ñóììàðíóþ ôîíîâóþ ýëåêòðè÷åñêóþ àêòèâíîñòü êîðû ãîëîâ-
íîãî ìîçãà êðûñ. Ïîêàçàíî, ÷òî ïîä ìàãíèòíûì âëèÿíèåì â òå÷åíèå 6–15 íåäåëü íàáëþäàëîñü ñíèæåíèå 
àáñîëþòíîé ìîùíîñòè àïåðèîäè÷åñêîé àêòèâíîñòè êîðû ãîëîâíîãî ìîçãà êðûñ, à òàêæå ìîùíîñòè âîëí 
àëüôà- è áåòà-äèàïàçîíîâ. Ïðè áîëåå äëèòåëüíîì ìàãíèòíîì âîçäåéñòâèè (18–21 íåäåëè) ìîùíîñòü âîëí 
âñåõ ÷àñòîòíûõ äèàïàçîíîâ ðåçêî âîçðàñòàëà è ïðåâûøàëà êîíòðîëüíûå çíà÷åíèÿ â 1,5–3 ðàçà. Àáñîëþòíàÿ 
ìîùíîñòü è ïðîöåíò âîëí òåòà-äèàïàçîíà â ñïåêòðàëüíîé êîìïîçèöèè ýëåêòðîêîðòèêîãðàììû ïîä äåéñòâè-
åì ìàãíèòíîãî ïîëÿ ñóùåñòâåííî ïîâûøàëèñü â òå÷åíèå âñåãî ýêñïåðèìåíòà (21 íåäåëÿ). Èçìåíåíèÿ áèîå-
ëåêòðè÷åñêîé àêòèâíîñòè êîðû ãîëîâíîãî ìîçãà êðûñ ïîä âëèÿíèåì ìàãíèòíîãî ïîëÿ èìåëè ïåðèîäè÷åñêèé 
õàðàêòåð è áûëè àíàëîãè÷íûìè òåì, ÷òî èìåëè ìåñòî ïðè ìîäåëèðîâàíèè ïñèõîýìîöèîíàëüíîãî ñòðåññà. 

Êëþ÷åâûå ñëîâà: áèîýëåêòðè÷åñêàÿ àêòèâíîñòü êîðû ãîëîâíîãî ìîçãà êðûñ, ìàãíèòíîå ïîëå, ìîù-
íîñòü âîëí ýëåêòðîêîðòèêîãðàììû. 
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Changes in the Bioelectric Activity of the Cerebral Cortex of Rats under the Influence of Vortex Pulsed 

Magnetic Field
Murzin A. B., Liashenko V. P., Zadorozhnaya G. A. 
Abstract. It is known that the biological effect of the magnetic field is caused by the changes in the natural 

electrophysiological processes. However, it is still uncertain how the physical energy of the magnetic field is 
transformed in the response of the organism. The versatility of the response evidences that central structures 
inevitably take part in the formation of a biological response to the impact of the magnetic field. 

The aim of this study is to examine the development of the background electrical activity of the cerebral cortex 
of rats under the influence of magnetic vortex field. 

The experiments were conducted on albino male rats that were divided into two groups. The control group 
consisted of animals that were in standard vivarium conditions. Rats of the experimental group were under the 
influence of the vortex pulsed magnetic field created by the rotation of a source in the left direction. Within the 
experiment the total background electrical activity of the cerebral cortex of rats was registered every 3 weeks in a 
parallel study of two subgroups of animals selected from the above two groups. 

The power (mkV²) of electrocorticogram waves within different frequency bands and the electrocorticogram 
spectral composition (i. e. ratio of intensity of specific-band waves in total intensity of all oscillations taken as 100 %) 
were both analyzed. 

Abduction of bioelectrical activity in the animals was carried out in early postanesthesia period, so aperiodic 
activity was the main component of the electrical activity of the investigated area of the cerebral cortex of rats 
(in some cases up to 143,300 ± 5,922 mkV²). Power indicators of theta-like activity ranged between 393 ± 67. 
6-34,630 ± 417.4 mkV². Power of alpha and beta waves of rat cerebral cortex did not exceed 13,470 ± 1,367 mkV² 
and 3,288 ± 342.8 mkV² respectively. Even in the rats that were under physiological conditions, there was distinct 
dynamics of electrocorticogram parameters during the observation period. We are inclined to explain this by the 
fact that for our experiment animals at the age of three months were selected, which is a puberty period for rats 
associated with significant physiological changes in homeostasis. 

6 weeks after the start of the experiment there was reduction of the absolute intensity of all studied rhythms 
except for theta-waves which intensity increased. At the end of the experiment the intensity of waves of all frequency 
bands increased sharply and exceeded the respective indicators of rats in the control group by 1.5-3 times. 

In the electrocorticogram spectral composition the percentage of delta activity under the influence of the 
magnetic field has been steadily decreasing, while the ratio of theta-like activity on the contrary increased significantly 
throughout the experiment. The relative intensity of high-frequency oscillations (alpha- and beta-range) under the 
effect of the magnetic field increased at the beginning and at the end of the experiment and decreased by week 12 
of the study, i. e. in the middle of the study. 

In general, we can say that changes in the intensity of electrocorticogram waves under the influence of magnetic 
field had periodic character and were similar to changes of bioelectric activity of the cerebral cortex of rats in the 
emotional stress modeling. 

Slow-wave response of the cerebral activity to the field impact signals about specific orientation brain response, 
i. e. the preparation to the follow-up work that may occur after warning weak electromagnetic signal. To this end, 
biopotential changes occur that enhance the activation processes. Such shifts in bioelectric processes are typical 
for the increased cerebral tonus conditions, i. e. occur during the development of nonspecific activation response. 

Keywords: electrical activity of the cerebral cortex of rats, magnetic field, intensity of electrocorticogram waves. 
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