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 Âñòóï. Âàæëèâ³ñòü ã³äðîêàðáîíàò³â äëÿ îðãàí³çìó 
íå âèêëèêàº  ñóìí³â³â, îñê³ëüêè ðàçîì ç âóãëåêèñëîòîþ 
âîíè óòâîðþþòü áóôåðíó ñèñòåìó ³ òàêèì ÷èíîì ïðè-
éìàþòü ó÷àñòü ó ï³äòðèìö³ êèñëîòíî-îñíîâíîãî áà-
ëàíñó, òà, â³äïîâ³äíî, ð³âíÿ ðÍ [12, 15]. Îäíàê, òðèâà-
ëå çàëóæåííÿ ðàö³îíó ìîæå ïðèçâåñòè äî íåáàæàíèõ 
ñò³éêèõ êîëèâàíü ïîêàçíèêà ðÍ, ³ â ðåçóëüòàò³ – ìåòà-
áîë³÷íèõ ïîðóøåíü â îðãàí³çì³ [8, 9]. 

Íàâ³òü íåçíà÷í³ çì³íè ³íòåãðàòèâíîãî ïîêàçíèêà 
êèñëîòíî-îñíîâíîãî ñòàíó ïðè ä³¿ åêçîãåííèõ ôàêòî-
ð³â ð³çíî¿ òðèâàëîñò³ òà ³íòåíñèâíîñò³ íà æèâ³ îðãàí³ç-
ìè ïðèçâîäÿòü äî àêòèâàö³¿ àäàïòàö³éíèõ ðåàêö³é [3, 8, 
12]. Ïðîöåñ àäàïòàö³¿ ðåàë³çóºòüñÿ ùîðàçó ó â³äïîâ³äü 
íà çì³íè â ñèñòåì³ «îðãàí³çì-ñåðåäîâèùå», ³ íàïðàâ-
ëåíèé íà äîñÿãíåííÿ ìàêñèìàëüíî¿ åôåêòèâíîñò³ ô³ç³-
îëîã³÷íèõ ôóíêö³é, åìîö³éíèõ òà ïîâåä³íêîâèõ ðåàêö³é. 
Ñåðåä ð³çíèõ àñïåêò³â äîñë³äæåííÿ ìåõàí³çì³â àäàï-
òàö³¿ íàéá³ëüøèé ³íòåðåñ âèêëèêàº öåíòðàëüíèé, ðåà-
ë³çàö³þ ÿêîãî, ÿê âñòàíîâëåíî, çàáåçïå÷óº ä³ÿëüí³ñòü 
ñòðóêòóð öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè (ÖÍÑ) [3, 8]. 
Îñîáëèâå çíà÷åííÿ ó ôîðìóâàíí³ ñêëàäíèõ ³íòåãðà-
òèâíèõ ôóíêö³é îðãàí³çìó, çä³éñíåíí³ ÷èñëåííèõ ðå-
àêö³é, íàïðàâëåíèõ íà çì³íó ð³çíèõ âèä³â ìåòàáîë³çìó 
³ àêòèâàö³þ àäàïòàö³éíèõ ðåàêö³é, íàëåæèòü ë³ìá³÷í³é 
ñèñòåì³ ìîçêó. Îäíèì ³ç ¿¿ îñíîâíèõ êîìïîíåíò³â º ã³-
ïîêàìï, â³äîáðàæåííÿì ôóíêö³îíàëüíîãî ñòàíó ÿêîãî 
º éîãî åëåêòðè÷íà àêòèâí³ñòü. [7, 11, 16]. Çàñòîñóâàí-
íÿ ìåòîäó åëåêòðîåíöåôàëîãðàô³¿ â àñïåêò³ äîñë³-
äæåííÿ ìîçêîâèõ ìåõàí³çì³â ïðîöåñó àäàïòàö³¿ – íàé-
á³ëüø äîðå÷íå, îñê³ëüêè éîãî ðåçóëüòàòè äîçâîëÿþòü 
îá’ºêòèâíî ñóäèòè ïðî õàðàêòåð âïëèâ³â íà îðãàí³çì 
³ ôóíêö³îíàëüíèé ñòàí éîãî íåðâîâî¿ ñèñòåìè. Àíàë³ç 
åëåêòðîåíöåôàëîãðàô³÷íèõ ïîêàçíèê³â ìîæå ïîêàçà-
òè çì³íè ó ôóíêö³îíóâàíí³ ñòðóêòóð ÖÍÑ ïðè ïðèâàëþ-
âàíí³ ëóæíèõ êîìïîíåíò³â â ðàö³îí³ [2, 4]. 

Ìåòà ðîáîòè. Âèÿâèòè çì³íè ôóíêö³îíàëüíî¿ àê-
òèâíîñò³ íåéðîí³â ã³ïîêàìïó â óìîâàõ òðèâàëîãî çàëó-
æåííÿ ðàö³îíó. Öå äàñòü çìîãó ðîçêðèòè ìîæëèâ³ öåí-
òðàëüí³ ìåõàí³çìè àäàïòàö³éíèõ ðåàêö³é ó â³äïîâ³äü íà 
ä³þ ïåðìàíåíòíèõ êîìïîíåíò³â ðàö³îíó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåí-
òè çä³éñíþâàëè íà íåë³í³éíèõ á³ëèõ ùóðàõ-ñàìöÿõ 

â³äïîâ³äíî äî ³ñíóþ÷èõ ì³æíàðîäíèõ âèìîã ³ íîðì ãó-
ìàííîãî â³äíîøåííÿ äî òâàðèí. Óòðèìàííÿ òâàðèí òà 
åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü 
«ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâà-
ðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ 
íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷-
íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ 
Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 
2001). 

Ç ìåòîþ äîñë³äæåííÿ âïëèâó ëóæíîãî ðàö³îíó ùóðè 
ïîä³ëåí³ íà 2 ãðóïè. Â ïåðøó ãðóïó ââ³éøëè êîíòðîëü-
í³ òâàðèíè, ÿêèì ñòâîðþâàëè çàãàëüíîïðèéíÿò³ ñà-
í³òàðíî-ã³ã³ºí³÷í³ óìîâè, ðàö³îí õàð÷óâàííÿ ³ ïèòíèé 
ðåæèì (n = 44). Ùóðè äðóãî¿ ãðóïè (n = 66) îòðèìóâàëè 
ã³äðîêàðáîíàò íàòð³þ (NaHCO

3
) áåçïîñåðåäíüî â ¿æó 

òà ç ïèòíîþ âîäîþ. Ê³ëüê³ñòü NaHCO
3
 âèçíà÷àëàñÿ ç 

ðîçðàõóíêó 4,09 ã ðå÷îâèíè íà 1 êã ìàñè ò³ëà òâàðèíè 
(LD

50
 = 4,09 ã/êã). 

Ðåºñòðàö³þ åëåêòðîã³ïîêàìïîãðàìè (ÅÃïÃ) ùóð³â 
çä³éñíþâàëè ÷åðåç êîæí³ äâà òèæí³ âïðîäîâæ óñüîãî 
ïåð³îäó ñïîñòåðåæåííÿ (22 òèæí³) ìåòîäîì åëåêòðî-
åíöåôàëîãðàô³÷íîãî â³äâåäåííÿ ïîòåíö³àë³â [13]. 

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â ó òâà-
ðèí âñ³õ ï³ääîñë³äíèõ ãðóï çä³éñíþâàëè çà äîïîìîãîþ 
ïðîãðàìè Origin 6. 0 Professional, ìåòîäîì ïàðíèõ 
ïîð³âíÿíü. Äîñòîâ³ðí³ñòü ð³çíèöü ì³æ äâîìà ñåðåäí³-
ìè âåëè÷èíàìè âèçíà÷àëè çà t-êðèòåð³ºì Ñòüþäåíòà 
(Ð < 0,05). 

Â³äïîâ³äíî äî ðåêîìåíäàö³¿ Ì³æíàðîäíî¿ ôåäå-
ðàö³¿ ñóñï³ëüñòâà åëåêòðîåíöåôàëîãðàô³¿ òà êë³í³÷íî¿ 
íåéðîô³ç³îëîã³¿, ìè çàñòîñîâóâàëè íàñòóïíó êëàñèô³-
êàö³þ êîëèâàíü ïî ä³àïàçîíàì: äåëüòà(δ) – 0,5-3,5 Ãö, 
òåòà (θ) – 4-7 Ãö, àëüôà (α) – 8-13 Ãö, áåòà (β) – 14-30 
Ãö [10]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Â 
õîä³ íàøèõ äîñë³äæåíü â³äì³÷åíî, ùî ç ÷àñîì åêñïå-
ðèìåíòó â³äáóâàëèñü çì³íè â óñ³õ ÷àñòîòíèõ ä³àïàçîíàõ 
ÅÃïÃ ó ùóð³â îáîõ äîñë³äæóâàíèõ ãðóï. Îñíîâíèì êîì-
ïîíåíòîì ÅÃïÃ áóëà äåëüòà-ïîä³áíà àêòèâí³ñòü ÿê çà 
àìïë³òóäîþ, òàê ³ çà íîðìîâàíèì ïîêàçíèêîì ïîòóæ-
íîñò³, ùî îáóìîâëåíî ïðîò³êàííÿì ðàííüîãî ïîñòíàð-
êîçíîãî ïåð³îäó. 

Ïðîàíàë³çóâàâøè ðåçóëüòàòè ïîêàçíèê³â ïî-
òóæíîñò³ îñíîâíèõ ðèòì³â ÅÃïÃ òâàðèí êîíòðîëü-
íî¿ ãðóïè, ìè ìîæåìî ñòâåðäæóâàòè, ùî òàê³ çì³íè 
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º ô³ç³îëîã³÷íèìè, à íåçíà÷íà ìîäóëÿö³ÿ ïîêàçíèê³â 
ïîâ’ÿçàíà, ìîæëèâî, ç òðèâàë³ñòþ åêñïåðèìåíòó. 

Ùî ñòîñóºòüñÿ ùóð³â äðóãî¿ ãðóïè, òî àíàë³ç ÷àñ-
òîòíèõ ä³àïàçîí³â äîçâîëèâ âèÿâèòè, ùî äî 16 òèæíÿ 
ñïîñòåð³ãàëîñü çíèæåííÿ àìïë³òóäè êîëèâàíü äåëü-
òà-ä³àïàçîíó, ï³ñëÿ 16 òèæíÿ – ¿¿ ï³äâèùåííÿ. Ïîêàç-
íèê àáñîëþòíî¿ ïîòóæíîñò³ åëåêòðè÷íî¿ àêòèâíîñò³ ó 
äåëüòà-ä³àïàçîí³ äîñòîâ³ðíî íèæíèé çà òàêèé ó ùóð³â 
êîíòðîëüíî¿ ãðóïè ïðîòÿãîì âñüîãî òåðì³íó äîñë³-
äæåííÿ (ðèñ. 1, À). 

Àíàë³ç íîðìîâàíî¿ ïîòóæíîñò³ ó ä³àïàçîí³ 0,5-3,5 
Ãö ïîêàçàâ, ùî éîãî äèíàì³êà ìàëà õâèëåïîä³áíèé 
õàðàêòåð. Ïðè öüîìó, ÷åðåç 2, 4 òà 20 òèæí³â ïîêàç-
íèêè áóëè äîñòîâ³ðíî íèæ÷å êîíòðîëüíèõ çíà÷åíü, à 
÷åðåç 14 òèæí³â – äîñòîâ³ðíî âèùå. Íàïðèê³íö³ äî-
ñë³äæåííÿ àíàë³çîâàíèé ïîêàçíèê ìàéæå íå â³äð³ç-
íÿâñÿ â³ä çíà÷åíü êîíòðîëüíî¿ ãðóïè (ðèñ. 1, À). 

Äèíàì³êà ñåðåäíüî÷àñòîòíîãî òåòà-ä³àïàçîíó ÅÃïÃ 
ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò íàòð³þ, ìàëà õâè-
ëåïîä³áíèé õàðàêòåð ç äâîìà ï³êàìè – ÷åðåç 4 òà 14 
òèæí³â, äå äîñòîâ³ðíî ïåðåâèùóâàëà çíà÷åííÿ êîíòð-
îëüíî¿ ãðóïè (ðèñ. 1, Á). Â îñòàíí³ òèæí³ åêñïåðèìåíòó 
àìïë³òóäà õâèëü òåòà-àêòèâíîñò³ áóëà äîñòîâ³ðíî íèæ-
÷îþ â³ä çíà÷åíü òâàðèí, ÿê³ ïåðåáóâàëè çà ô³ç³îëîã³÷-
íèõ óìîâ. 

Ùî ñòîñóºòüñÿ íîðìîâàíî¿ ïîòóæíîñò³, òî äî 
8 òèæíÿ äîñë³äæåííÿ ÷àñòêà õâèëü òåòà-ä³àïàçî-
íó ìàéæå íå çì³íþâàëàñü ³ êîëèâàëàñü â ìåæàõ 
17,43 ± 1,51-17,85 ± 1,63 %. Ï³ñëÿ äàíîãî ïåð³îäó öåé 
ïîêàçíèê çá³ëüøèâñÿ, ³ äèíàì³êà ñòàëà õâèëåïîä³áíîþ. 
Ñë³ä â³äì³òèòè, ùî â ïåð³îä ç 4 ïî 6 òèæäåíü äîñë³-
äæåííÿ íîðìîâàí³ ïîêàçíèêè ïîòóæíîñò³ òåòà-ä³àïà-
çîíó äîñòîâ³ðíî ïåðåâèùóâàëè êîíòðîëüí³ çíà÷åííÿ, 
à ÷åðåç 10, 14 òà 22 òèæí³ – áóëè äîñòîâ³ðíî íèæ÷èìè 
â³ä ïîêàçíèê³â êîíòðîëüíî¿ ãðóïè (ðèñ. 1, Á). 

Ðèñ. 1. Äèíàì³êà ïîêàçíèê³â ïîòóæíîñò³ äåëüòà-ä³àïàçîíó (À) òà òåòà-ä³àïàçîíó (Á) åëåêòðè÷íî¿ àêòèâíîñò³ ã³ïî-
êàìïó ùóð³â êîíòðîëüíî¿ ãðóïè òà òèõ, ÿê³ ïåðåáóâàëè â óìîâàõ ëóæíîãî ïèòíîãî ðàö³îíó. 

Ïðèì³òêà: Óìîâí³ ïîçíà÷åííÿ. Ïî îñ³ àáñöèñ – òåðì³í ñïîñòåðåæåííÿ, òèæí³; ïî îñ³ îðäèíàò çë³âà – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ 

êîëèâàíü, ÌêÂ2; ïî îñ³ îðäèíàò ñïðàâà – íîðìîâàíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü, %; á³ë³ ñòîâï÷èêè – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ 

êîëèâàíü ùóð³â êîíòðîëüíî¿ ãðóïè; ñ³ð³ ñòîâï÷èêè – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò 

íàòð³þ; øòðèõîâà ë³í³ÿ – íîðìîâàíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü ùóð³â êîíòðîëüíî¿ ãðóïè; ñóö³ëüíà ë³í³ÿ – íîðìîâàíà ïîòóæí³ñòü 

åëåêòðè÷íèõ êîëèâàíü ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò íàòð³þ. 

Ðèñ. 2. Äèíàì³êà ïîêàçíèê³â ïîòóæíîñò³ àëüôà-ä³àïàçîíó (À) òà áåòà-ä³àïàçîíó (Á) åëåêòðè÷íî¿ àêòèâíîñò³ ã³ïî-
êàìïó ùóð³â êîíòðîëüíî¿ ãðóïè òà òèõ, ÿê³ ïåðåáóâàëè â óìîâàõ ëóæíîãî ïèòíîãî ðàö³îíó. 

Ïðèì³òêà: Óìîâí³ ïîçíà÷åííÿ. Ïî îñ³ àáñöèñ – òåðì³í ñïîñòåðåæåííÿ, òèæí³; ïî îñ³ îðäèíàò çë³âà – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ 

êîëèâàíü, ÌêÂ2; ïî îñ³ îðäèíàò ñïðàâà – íîðìîâàíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü, %; á³ë³ ñòîâï÷èêè – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ 

êîëèâàíü ùóð³â êîíòðîëüíî¿ ãðóïè; ñ³ð³ ñòîâï÷èêè – àáñîëþòíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò 

íàòð³þ; øòðèõîâà ë³í³ÿ – íîðìîâàíà ïîòóæí³ñòü åëåêòðè÷íèõ êîëèâàíü ùóð³â êîíòðîëüíî¿ ãðóïè; ñóö³ëüíà ë³í³ÿ – íîðìîâàíà ïîòóæí³ñòü 

åëåêòðè÷íèõ êîëèâàíü ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò íàòð³þ. 

 À

 À

Á

Á
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Ïðîàíàë³çóâàâøè äèíàì³êó ïîêàçíèê³â âèñîêî-
÷àñòîòíî¿ àëüôà-àêòèâíîñò³ ó ùóð³â äðóãî¿ ãðóïè, ìè 
ñïîñòåð³ãàëè óâ³ãíóòó äèíàì³êó ç³ ñòàá³ëüíèìè ì³í³-
ìàëüíèìè ïîêàçíèêàìè ç 6 ïî 14 òèæäåíü (ðèñ. 2, 
À). Â ïåð³îä 16-20 òèæí³â äîñë³äæåííÿ – äîñòîâ³ðíå 
çðîñòàííÿ ïîêàçíèêà äî 35,04 ± 2,4 ÌêÂ2, ç ïîñë³äóþ-
÷èì ð³çêèì çíèæåííÿì àìïë³òóäè äî 10,5 ± 0,94 ÌêÂ2 

íàïðèê³íö³ äîñë³äæåííÿ. Íåçâàæàþ÷è íà öå, àíàë³çî-
âàíèé ïîêàçíèê áóâ äîñòîâ³ðíî âèùèì çà çíà÷åííÿ 
êîíòðîëüíî¿ ãðóïè. 

Äèíàì³êà íîðìîâàíî¿ ïîòóæíîñò³ õâèëü ä³àïàçîíó 
8-13 Ãö íîñèëà çóá÷àòèé õàðàêòåð ç³ çðîñòàííÿì ÷àñò-
êè àêòèâíîñò³ íàïðèê³íö³ åêñïåðèìåíòó. Ïðè öüîìó, 
ìàéæå ïðîòÿãîì âñüîãî òåðì³íó äîñë³äæåííÿ ïîêàç-
íèêè íîðìîâàíî¿ ïîòóæíîñò³ ùóð³â, ÿê³ çíàõîäèëèñü 
â óìîâàõ ëóæíîãî ðàö³îíó, äîñòîâ³ðíî ïåðåâèùóâàëè 
çíà÷åííÿ òâàðèí, ÿê³ ïåðåáóâàëè çà ô³ç³îëîã³÷íèõ óìîâ 
(ðèñ. 2, À). 

Ïîêàçíèêè àáñîëþòíî¿ ïîòóæíîñò³ âèñîêî÷àñòîò-
íîãî áåòà-ä³àïàçîíó ìàéæå íå çì³íþâàëèñü âïðîäîâæ 
6 òèæí³â äîñë³äæåííÿ, îäíàê, ïî÷èíàþ÷è ç 8 òèæíÿ 
ñïîñòåð³ãàëè çðîñòàííÿ àìïë³òóäè âêëþ÷íî äî ê³íöÿ 
åêñïåðèìåíòó (ðèñ. 2, Á). Çíà÷åííÿ àáñîëþòíî¿ ïî-
òóæíîñò³ áåòà-àêòèâíîñò³ íàïðèê³íö³ åêñïåðèìåíòó ïå-
ðåâèùèëî ïî÷àòêîâèé ïîêàçíèê á³ëüøå, í³æ â 20 ðàç³â. 
Ðàçîì ç öèì, ïîêàçíèêè àáñîëþòíî¿ ïîòóæíîñò³ õâèëü 
ä³àïàçîíó 14-30 Ãö äîñòîâ³ðíî ïåðåâèùóâàëè êîíòð-
îëüí³ çíà÷åííÿ âïðîäîâæ âñüîãî òåðì³íó äîñë³äæåííÿ 
(îêð³ì 6 òèæíÿ). 

Äèíàì³êà ïîêàçíèê³â íîðìîâàíî¿ ïîòóæíîñò³ áåòà-
àêòèâíîñò³ ó ùóð³â, ÿê³ çíàõîäèëèñü ï³ä âïëèâîì ëóæ-
íèõ êîìïîíåíò³â ïèòíîãî ðàö³îíó, ÿê³ñíî ñõîæà íà òàêó 
ó ùóð³â êîíòðîëüíî¿ ãðóïè äî 16 òèæíÿ äîñë³äæåííÿ. 
Ñë³ä â³äì³òèòè, ùî ïîêàçíèêè íîðìîâàíî¿ ïîòóæíîñò³ 
ó ùóð³â äðóãî¿ ãðóïè äîñòîâ³ðíî âèùå çà êîíòðîëüí³ 
çíà÷åííÿ âïðîäîâæ 22 òèæí³â äîñë³äæåííÿ (ðèñ. 2, Á). 

Ïðîàíàë³çóâàâøè äèíàì³êó ÅÃïÃ ñë³ä â³äì³òèòè, ùî 
ó ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò íàòð³þ, â³äáóâà-
ëèñü ñò³éê³ çì³íè ôóíêö³îíàëüíî¿ àêòèâíîñò³ ã³ïîêàìïó 
âïðîäîâæ 22 òèæí³â äîñë³äæåííÿ. Ïðîòÿãîì âñüîãî 
òåðì³íó åêñïåðèìåíòó ìè ñïîñòåð³ãàëè ïðîöåñè äå-
ñèíõðîí³çàö³¿ åëåêòðè÷íèõ êîëèâàíü. Òàê³ ïðîöåñè 
îáóìîâëåí³ çíèæåííÿì àáñîëþòíî¿ òà íîðìîâàíî¿ ïî-
òóæíîñò³ íèçüêî÷àñòîòíèõ êîìïîíåíò³â ÅÃïÃ çà ðàõó-
íîê ï³äâèùåííÿ äîñë³äæóâàíèõ ïîêàçíèê³â ó âèñîêî-
÷àñòîòíèõ ä³àïàçîíàõ. Ìè â³äì³òèëè, ùî ³íòåíñèâí³ñòü 
äåñèíõðîí³çàö³¿ çðîñòàëà ç ÷àñîì äîñë³äæåííÿ, ùî 
äàëî çìîãó ïðè àíàë³ç³ äèíàì³êè ÅÃïÃ óìîâíî âèä³ëèòè 
â í³é òðè ôàçè. Âïðîäîâæ ïåðøî¿ ôàçè (2-8 òèæäåíü) 
äåñèíõðîíí³ êîëèâàííÿ áóëè âèêëèêàí³ çðîñòàííÿì 
÷àñòêè àëüôà-ïîä³áíî¿ àêòèâíîñò³ â 1,19 ðàç³â òà ¿¿ àá-
ñîëþòíî¿ ïîòóæíîñò³ â 0,28 ðàçè. Â òîé ÷àñ äðóãà ôàçà 
(8-16 òèæäåíü) â³äì³÷àëàñü çðîñòàííÿì ëèøå ÷àñòêè 
áåòà-ä³àïàçîíó â 1,2 ðàçè ³ àáñîëþòíî¿ ïîòóæíîñò³ â 
10,3 ðàçè. Íàéá³ëüø âèðàæåíó äåñèíõðîí³çàö³þ ìè 
ñïîñòåð³ãàëè âïðîäîâæ òðåòüî¿ ôàçè (16-22 òèæäåíü) 
åêñïåðèìåíòó, ïðî ³íòåíñèâí³ñòü ÿêî¿ ñâ³ä÷èòü çðîñ-
òàííÿ íîðìîâàíî¿ ïîòóæíîñò³ îáîõ âèñîêî÷àñòîòíèõ 
ä³àïàçîí³â ìàéæå â 2 ðàçè ïðè çðîñòàíí³ àáñîëþòíî¿ 
ïîòóæíîñò³ àëüôà- ³ áåòà-ä³àïàçîí³â â 0,36 ³ 1,6 ðàçè 
â³äïîâ³äíî. 

Òàê³ çì³íè ÷àñòîòíèõ êîìïîíåíò³â ÅÃïÃ, á³ëüø çà 
âñå, ïîâ’ÿçàí³ ç³ çì³íàìè ó õàðàêòåð³ ôóíêö³îíóâàí-
íÿ ñòðóêòóð ÖÍÑ. Âèíèêíåííÿ äåñèíõðîí³çàö³¿ åëåê-
òðè÷íèõ êîëèâàíü â ã³ïîêàìï³, ³ìîâ³ðíî, â³äáóâàëîñü 
âíàñë³äîê çì³íè ñï³ââ³äíîøåííÿ ïðîöåñ³â çáóäæåííÿ 
òà ãàëüìóâàííÿ â äîñë³äæóâàí³é ñòðóêòóð³ ìîçêó. Î÷å-
âèäíî, ùî ó ùóð³â, ÿê³ çíàõîäèëèñü â óìîâàõ òðèâàëî-
ãî çàëóæåííÿ ðàö³îíó, ñïîñòåð³ãàëàñü àêòèâàö³ÿ íå-
éðîí³â ã³ïîêàìïó, îáóìîâëåíà çá³ëüøåííÿì ïðîöåñ³â 
çáóäæåííÿ â íüîìó, ïðî ùî ñâ³ä÷èëî çðîñòàííÿ àáñî-
ëþòíî¿ ³ íîðìîâàíî¿ ïîòóæíîñò³ àëüôà- òà áåòà-ä³àïà-
çîí³â, ÿêå çíàõîäèëî ñâîº â³äîáðàæåííÿ â ïðîöåñàõ 
äåñèíõðîí³çàö³¿ [2, 6]. Îäíèì ³ç ìåõàí³çì³â, ÿê³ çàáåç-
ïå÷óþòü ï³äâèùåíó ôóíêö³îíàëüíó àêòèâí³ñòü âêàçàíî¿ 
íåðâîâî¿ ñòðóêòóðè â óìîâàõ ä³¿ åêçîãåííèõ ôàêòîð³â, 
ñëóæàòü àäàïòàö³éíî-êîìïåíñàòîðí³ çì³íè ñèíàïòè÷-
íî¿ ïåðåäà÷³ [5]. Â³äîìî, ùî ïðîöåñè äåñèíõðîí³çàö³¿ 
â ñòðóêòóðàõ ãîëîâíîãî ìîçêó ñóïðîâîäæóþòüñÿ ï³ä-
âèùåííÿì ìåòàáîë³çìó [2]. Âèõîäÿ÷è ç öüîãî, çá³ëü-
øåííÿ ³íòåíñèâíîñò³ äåñèíõðîííèõ êîëèâàíü ç ÷àñîì 
äîñë³äæåííÿ ìîæíà ïîÿñíèòè çá³ëüøåííÿì ÷àñòîòè 
êâàíòóâàííÿ ç îäíî÷àñíèì çìåíøåííÿì ê³ëüêîñò³ ìå-
ä³àòîðà [1]. 

Òàêà ñèòóàö³ÿ ìîãëà áóòè ñïðè÷èíåíà çá³ëüøåí-
íÿì ê³ëüêîñò³ ³îí³â Na+ ó ì³æêë³òèíí³é ð³äèí³ ó ùóð³â, 
ÿê³ îòðèìóâàëè NaHCO

3
. Â íàøèõ äîñë³äæåííÿõ, ³ìî-

â³ðíî, ìè ñïîñòåð³ãàëè òåíäåíö³þ äî ðîçâèòêó îäíîãî 
³ç âèïàäê³â ïîâ³ëüíî¿ ã³ïåðíàòð³ºì³¿, êîëè â ãîëîâíîìó 
ìîçêó â³äáóâàþòüñÿ àäàïòèâí³ ïðîöåñè, íàïðàâëåí³ íà 
ï³äâèùåííÿ âíóòð³øíüîêë³òèííî¿ îñìîëÿëüíîñò³. Öå 
òâåðäæåííÿ ´ðóíòóºòüñÿ íà ðåçóëüòàòàõ äîñë³äæåíü, 
ï³ä ÷àñ ÿêèõ òâàðèíè îòðèìóâàëè ã³äðîêàðáîíàò íà-
òð³þ ó ê³ëüêîñò³ 750 ã/êã/äîáà âïðîäîâæ òðèâàëîãî 
÷àñó, ùî ³ ïðèçâåëî äî ï³äâèùåííÿ êîíöåíòðàö³¿ ³îí³â 
Na+ â îðãàí³çì³ äîñë³äæóâàíèõ òâàðèí [14]. Â³äîìî, ùî 
ã³ïåðíàòð³ºì³ÿ ïðèçâîäèòü äî ï³äâèùåííÿ çáóäæåí-
íÿ íåðâîâèõ êë³òèí, ³ ÿê íàñë³äîê – àêòèâàö³¿ ñèìïàòî-
àäðåíàëîâî¿ ñèñòåìè [3]; öå ìîãëî áóòè õàðàêòåðíèì ³ 
ó âèïàäêó íàøèõ äîñë³äæåíü. 

Ùå îäíèì øëÿõîì àäàïòèâíîãî ïðîöåñó ïðè ñïî-
æèâàíí³ òâàðèíàìè NaHCO

3 
áóëî ï³äâèùåííÿ ä³óðåòè÷-

íèõ åôåêò³â, ÿê³ ñòàþòü ³íòåíñèâí³øèìè ç ÷àñîì äîñë³-
äæåííÿ, ùî äîçâîëÿº îðãàí³çìó â³äíîâèòè ïî÷àòêîâèé 
ð³âåíü ðÍ [14]. Îäíàê, îñê³ëüêè â íàøèõ äîñë³äæåííÿõ 
ìè ñïîñòåð³ãàëè íàéá³ëüøå çðîñòàííÿ âèñîêî÷àñòîò-
íèõ ä³àïàçîí³â ñàìå íàïðèê³íö³ åêñïåðèìåíòó, â òðåò³é 
ôàç³, òî, ³ìîâ³ðíî, â³äíîâëåííÿ ïî÷àòêîâîãî ð³âíÿ ðÍ â 
êë³òèíàõ íå â³äáóâàëîñü. 

Â³äîìî, ùî ãîëîâíèé ìîçîê â íîðì³ çàõèùåíèé â³ä 
êîëèâàíü ð³âíÿ ðÍ â îðãàí³çìè áóôåðíèìè ñèñòåìà-
ìè òà âèá³ðêîâîþ ïðîíèêí³ñòþ ãåìàòîåíöåôàë³÷íîãî 
áàð’ºðó äëÿ ³îí³â [10]. Íåçâàæàþ÷è íà öå, ìè áà÷èìî, 
ùî íåéðîíè ã³ïîêàìïó â³äïîâ³äàþòü íà òðèâàëå íàä-
õîäæåííÿ ã³äðîêàðáîíàòó íàòð³þ â îðãàí³çì çì³íîþ 
ôóíêö³îíàëüíî¿ àêòèâíîñò³ äîñë³äæóâàíî¿ ñòðóêòóðè 
ó âèãëÿä³ ïðîöåñ³â äåñèíõðîí³çàö³¿ åëåêòðè÷íèõ êî-
ëèâàíü. Òàê³ çì³íè åëåêòðè÷íî¿ àêòèâíîñò³ ã³ïîêàìïó 
ùóð³â, ÿê³ çíàõîäèëèñü â óìîâàõ òðèâàëîãî çàëóæåííÿ 
ðàö³îíó, ìîæíà ³íòåðïðåòóâàòè ÿê òåíäåíö³þ äî ðîçâè-
òêó àëêàëîçíîãî ïðîöåñó â îðãàí³çì³. 
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Âèñíîâêè. 
1. Â óìîâàõ òðèâàëîãî çàëóæåííÿ ðàö³îíó çì³íè 

àáñîëþòíèõ ³ íîðìîâàíèõ ïîêàçíèê³â ïîòóæíîñòåé 
åëåêòðè÷íèõ êîëèâàíü ã³ïîêàìïà ùóð³â íîñèëè òðüîõ-
ôàçíèé õàðàêòåð. 

2. Ó ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò 
íàòð³þ âïðîäîâæ 22 òèæí³â, ñïîñòåð³ãàëèñü ïðî-
öåñè äåñèíõðîí³çàö³¿ åëåêòðè÷íèõ êîëèâàíü, ç ¿¿ 
ï³äñèëåííÿì ïðîòÿãîì âñüîãî òåðì³íó äîñë³äæåííÿ. 

3. Äåñèíõðîí³çàö³ÿ âïðîäîâæ ïåðøî¿ ôàçè â 

äèíàì³ö³ ÅÃïÃ âèêëèêàíà çðîñòàííÿì ïîòóæíîñò³ 

àëüôà-ïîä³áíî¿ àêòèâíîñò³, âïðîäîâæ äðóãî¿ – çðî-

ñòàííÿì áåòà-àêòèâíîñò³, âïðîäîâæ òðåòüî¿ – çðîñòàí-

íÿì ÷àñòîòíèõ êîìïîíåíò³â àëüôà- ³ áåòà-ä³àïàçîíó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äîñë³-

äæåííÿ çì³í åëåêòðè÷íî¿ àêòèâíîñò³ ã³ïîêàìïó ùóð³â 

â óìîâàõ òðèâàëîãî çàêèñëåííÿ òà äèñòèëÿö³¿ ðàö³îíó. 
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ÂÏËÈÂ ËÓÆÍÈÕ ÊÎÌÏÎÍÅÍÒ²Â ÐÀÖ²ÎÍÓ ÍÀ ÔÓÍÊÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍ Ã²ÏÎÊÀÌÏÓ ÙÓÐ²Â 
Áóðöåâà Ä. Î., Ëÿøåíêî Â. Ï., Çàºöü Í. Ñ., Ëóêàøîâ Ñ. Ì. 
Ðåçþìå. Äîñë³äæóâàëè âïëèâ ëóæíèõ êîìïîíåíò³â ðàö³îíó íà åëåêòðè÷íó àêòèâí³ñòü ã³ïîêàìïó ùóð³â. 

Âñòàíîâëåíî, ùî ó ùóð³â, ÿê³ îòðèìóâàëè ã³äðîêàðáîíàò íàòð³þ ïðîòÿãîì 22 òèæí³â, ñïîñòåð³ãàëèñü ïðîöå-
ñè äåñèíõðîí³çàö³¿ åëåêòðè÷íèõ êîëèâàíü, ³íòåíñèâí³ñòü ÿêî¿ çàëåæàëà â³ä òðèâàëîñò³ çíàõîäæåííÿ òâàðèí â 
óìîâàõ çàëóæåííÿ ðàö³îíó. Íà ïî÷àòêó äîñë³äæåííÿ äåñèíõðîí³çàö³ÿ âèêëèêàíà çðîñòàííÿì ÷àñòêè àëüôà-ïî-
ä³áíî¿ àêòèâíîñò³ â 1,19 ðàç³â òà ¿¿ àáñîëþòíî¿ ïîòóæíîñò³ â 0,28 ðàçè. ×åðåç 8-16 òèæí³â â³äì³÷àëîñü çðîñòàííÿ 
ëèøå ÷àñòêè áåòà-ä³àïàçîíó â 1,2 ðàçè ³ àáñîëþòíî¿ ïîòóæíîñò³ â 10,3 ðàçè. Íàéá³ëüø âèðàæåíó äåñèíõðîí³-
çàö³þ ìè â³äì³÷àëè íàïðèê³íö³ (16-22 òèæäåíü) åêñïåðèìåíòó, ïðî ³íòåíñèâí³ñòü ÿêî¿ ñâ³ä÷èòü çðîñòàííÿ íîð-
ìîâàíî¿ ïîòóæíîñò³ îáîõ âèñîêî÷àñòîòíèõ ä³àïàçîí³â ìàéæå â 2 ðàçè ïðè çðîñòàíí³ àáñîëþòíî¿ ïîòóæíîñò³ 
àëüôà- ³ áåòà-ä³àïàçîí³â â 0,36 ³ 1,6 ðàçè â³äïîâ³äíî. Çì³íè åëåêòðè÷íî¿ àêòèâíîñò³ ã³ïîêàìïó íîñèëè ôàçîâèé 
õàðàêòåð ³, ìîæëèâî, ñâ³ä÷èëè ïðî òåíäåíö³þ äî ðîçâèòêó àëêàëîçíîãî ïðîöåñó â îðãàí³çì³. 

Êëþ÷îâ³ ñëîâà: ã³ïîêàìï, åëåêòðè÷íà àêòèâí³ñòü, ã³äðîêàðáîíàò íàòð³þ, àáñîëþòíà ïîòóæí³ñòü, íîðìîâà-
íà ïîòóæí³ñòü. 
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ÂËÈßÍÈÅ ÙÅËÎ×ÍÛÕ ÊÎÌÏÎÍÅÍÒÎÂ ÐÀÖÈÎÍÀ ÍÀ ÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎßÍÈÅ ÃÈÏÏÎ-

ÊÀÌÏÀ ÊÐÛÑ
Áóðöåâà Ä. À., Ëÿøåíêî Â. Ï., Çàåö Í. Ñ., Ëóêàøîâ Ñ. Ì. 
Ðåçþìå. Èññëåäîâàëè âëèÿíèå ùåëî÷íûõ êîìïîíåíòîâ ðàöèîíà íà ýëåêòðè÷åñêóþ àêòèâíîñòü ãèïïî-

êàìïà êðûñ. Óñòàíîâëåíî, ÷òî ó êðûñ, ïîëó÷àâøèõ ãèäðîêàðáîíàò íàòðèÿ â òå÷åíèå 22 íåäåëü, íàáëþäàëèñü 
ïðîöåññû äåñèíõðîíèçàöèè ýëåêòðè÷åñêèõ êîëåáàíèé, èíòåíñèâíîñòü êîòîðîé çàâèñåëà îò ïðîäîëæèòåëü-
íîñòè íàõîæäåíèÿ æèâîòíûõ â óñëîâèÿõ çàùåëà÷èâàíèÿ ðàöèîíà. Â íà÷àëå èññëåäîâàíèÿ äåñèíõðîíèçàöèÿ 
âûçâàíà ðîñòîì äîëè àëüôà-ïîäîáíîé àêòèâíîñòè â 1,19 ðàç è å¸ àáñîëþòíîé ìîùíîñòè â 0,28 ðàç. ×åðåç 
8 16 íåäåëü îòìå÷àëîñü ðîñò ëèøü äîëè áåòà-äèàïàçîíà â 1,2 ðàçà è àáñîëþòíîé ìîùíîñòè â 10,3 ðàçà. Íà-
èáîëåå âûðàæåííóþ äåñèíõðîíèçàöèþ ìû îòìå÷àëè â êîíöå (16-22 íåäåëÿ) ýêñïåðèìåíòà, îá èíòåíñèâíîñòè 
êîòîðîé ñâèäåòåëüñòâóåò ðîñò íîðìèðîâàííîé ìîùíîñòè îáîèõ âûñîêî÷àñòîòíûõ äèàïàçîíîâ ïî÷òè â 2 ðàçà 
ïðè ðîñòå àáñîëþòíîé ìîùíîñòè àëüôà- è áåòà-äèàïàçîíîâ â 0,36 è 1,6 ðàçà ñîîòâåòñòâåííî. Èçìåíåíèÿ 
ýëåêòðè÷åñêîé àêòèâíîñòè ãèïïîêàìïà íîñèëè ôàçîâûé õàðàêòåð è, âîçìîæíî, ñâèäåòåëüñòâîâàëè î òåíäåí-
öèè ê ðàçâèòèþ àëêàëîçíîãî ïðîöåññà â îðãàíèçìå. 

Êëþ÷åâûå ñëîâà: ãèïïîêàìï, ýëåêòðè÷åñêàÿ àêòèâíîñòü, ãèäðîêàðáîíàò íàòðèÿ, àáñîëþòíàÿ ìîùíîñòü, 
íîðìèðîâàííàÿ ìîùíîñòü. 

UDC 612. 82:612. 014. 4
The Influence of Alkaline Components of the Diet on the Functional State of Hippocampus of Rats
Burtseva D. A., Lyashenko V. P., Zaets N. S., Lukashov S. M. 
Abstract. It is known that the prolonged alkalization of organism may occur unwanted fluctuation of the pH, 

leading to metabolic changes in the body. Even small changes integrative index of acid-base status when exposed to 
exogenous factors of varying duration and intensity of living organisms leads to the activation of adaptive responses. 
Of particular importance in the formation of complex integrative functions of the body, the implementation of many 
reactions designed to change different types of metabolism and activation of adaptive responses, belongs to the 
limbic system of the brain. One of its key components is the hippocampus, a reflection of the functional state of which 
is its electrical activity. 

The aim of our research is to identify changes in the functional activity of hippocampal neurons in long-term 
alkalization of the diet. 

Experiments were performed on non-linear white male rats according to existing international standards and 
norms of humane treatment of animals. To investigate the influence of alkaline diet rat were divided into 2 groups. 
The first group included the control animals, which were created by conventional sanitation, diet and drinking regime 
(n = 44). The rats of the second group (n = 66) received sodium bicarbonate (NaHCO

3
) directly to food and drinking 

water. The amount was determined based NaHCO
3
 4.09 g of material per 1 kg of animal body weight (LD

50
 = 4,09 g/

kg). Registration of elektrogipokampogramy (EGpG) of rats was performed every two weeks for the entire period of 
observation (22 weeks) by the method of stereotactic potential diversion. In total EGpG were analyzed indicators of 
absolute and normalized power of the electrical activity of the hippocampus. 

In the course of our research we noted that during the experiment were changes in all frequency bands EGpG 
rats both study groups. The main component was EGpG delta-like activity both in amplitude and normalized power 
values, due to the occurrence of early postanesthesia period. 

Analyzing of the dynamics of EGpG it should be noted that rats treated with sodium hydrogen occurred persistent 
changes in functional activity in the hippocampus during the 22 weeks of the study. Throughout the duration of the 
experiment we observe the process of desynchronization of electrical oscillations. Such processes are due to a 
decrease in absolute and normalized power frequency components EGpG by increasing the parameters studied 
in high-frequency ranges. We noticed that the intensity of the de-synchronization grew with time study allowed us 
the analysis of the dynamics of EGpG roughly divided into three phases of it. During the first phase (2 to 8 weeks) 
desinhronnogo vibrations were caused increasing proportion of alpha-shaped activity 1. 19 times and the absolute 
power of 0. 28 times. While the second phase (8 week 16) was observed growth of only a fraction of the beta range of 
1. 2 times and the absolute power of 10,3 times. The most pronounced desynchronization we noted during the third 
phase (16, 22 week) experiment, the intensity of which is evidenced by the growth of both the normalized power of 
the high frequency range almost 2-fold increase in the absolute power of the alpha and beta bands in the 0,36 and 
1,6 times, respectively. 

We see that the hippocampal neurons respond to prolonged intake of sodium bicarbonate in the body by change 
in the functional activity of the structure under study as a process of desynchronization of electrical oscillations. Such 
changes in the electrical activity of the hippocampus of rats that were laid down in a long diet, can be interpreted as 
a tendency to develop alkaline process in the body. 

Keywords: hippocampus, electrical activity, sodium bicarbonate, absolute power, normalized power. 
Ðåöåíçåíò – ïðîô. Êîñòåíêî Â. Î. 
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