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Ó÷àñòü á³îãåííèõ ìîíîàì³í³âó åôåêòàõ íèçüêèõ äîç³îí³çóâàëüíîãî îïðîì³íåííÿòà ¿õ êîðåêö³ÿ øëÿõîì àêòèâàö³¿ñèñòåìè ïîçèòèâíîãîï³äêð³ïëåííÿThe role of biogenic amines in effectsof low-dose ionizing radiation and their correctionwith activation of positive support system
Öåëü ðàáîòû: Âûÿâëåíèå íàðóøåíèé, âîçíèêàþùèõ âöåíòðàëüíûõ è ïåðèôåðè÷åñêèõ êàòåõîëàìèí- è ñåðîòîíèíåðãè-÷åñêèõ ñèñòåìàõ â ðåçóëüòàòå âîçäåéñòâèÿ íèçêèõ äîç èîíèçè-ðóþùåãî îáëó÷åíèÿ è ïîïûòêà èõ êîððåêöèè ïóòåì àêòèâàöèèâíóòðèìîçãîâîé ñèñòåìû ïîçèòèâíîãî ïîäêðåïëåíèÿ.Ìàòåðèàëû è ìåòîäû: Áåñïîðîäíûå êðûñû-ñàìöû (56 îñî-áåé) áûëè ïîäâåðãíóòû îäíîêðàòíîìó îáùåìó ðåíòãåíîâñêîìóîáëó÷åíèþ â äîçå 50 ñÃð. Íà 8-å è 30-å ñóòêè ïîñëå âîçäåéñòâèÿèññëåäîâàíî ñîäåðæàíèå êàòåõîëàìèíîâ è ñåðîòîíèíà ñïåêòðî-ôëóîðèìåòðè÷åñêèì ìåòîäîì â ñòðóêòóðàõ ãîëîâíîãî ìîçãà (ñî-ìàòîñåíñîðíàÿ îáëàñòü íåîêîðòåêñà, ìèíäàëåâèäíûé êîìïëåêñ,ãèïîòàëàìóñ, ãèïïîêàìï, ðåòèêóëÿðíàÿ ôîðìàöèÿ ïðîäîëãîâà-òîãî è ñðåäíåãî ìîçãà) è êðîâè æèâîòíûõ. ×àñòü êðûñ ïîñëåîáëó÷åíèÿ ïîäâåðãàëàñü ñòåðåîòàêñè÷åñêîé îïåðàöèè ïî âæèâ-ëåíèþ ýëåêòðîäîâ â ïîëîæèòåëüíûå ýìîöèîãåííûå çîíû ëàòå-ðàëüíîãî ãèïîòàëàìóñà, ïîñëå ÷åãî ïî 60 ìèí â äåíü íà ïðîòÿ-æåíèè ýêñïåðèìåíòà  æèâîòíûõ îáó÷àëè ðåàêöèè ýëåêòðè÷å-ñêîé ñàìîñòèìóëÿöèè ìîçãà.Ðåçóëüòàòû: ×åðåç 8 äíåé ïîñëå îäíîêðàòíîãî ðåíòãå-íîâñêîãî îáëó÷åíèÿ â äîçå 50 ñÃð îòìå÷åíà àêòèâàöèÿ êàòåõî-ëàìèíåðãè÷åñêèõ ïðîöåññîâ â îáëàñòè ñîìàòîñåíñîðíîé êîðû íàôîíå ñíèæåíèÿ ñîäåðæàíèÿ áèîãåííûõ ìîíîàìèíîâ â ñòðóêòó-ðàõ ëèìáè÷åñêîé ñèñòåìû. ×åðåç 30 äíåé ïîñëå âîçäåéñòâèÿ âû-ÿâëåíî óãíåòåíèå êàòåõîëàìèíåðãè÷åñêèõ ïðîöåññîâ â íåîêîð-òåêñå ïðè ïîâûøåíèè ñîäåðæàíèÿ áèîãåííûõ ìîíîàìèíîâ âñòðóêòóðàõ ëèìáè÷åñêîé ñèñòåìû; â êðîâè � ïîâûøåíèåêîíöåíòðàöèè àäðåíàëèíà, íîðàäðåíàëèíà è ñåðîòîíèíà. Ìíî-ãîêðàòíàÿ ñàìîñòèìóëÿöèÿ îáëàñòè ëàòåðàëüíîãî ãèïîòàëà-ìóñà ïðèâîäèëà ê èçìåíåíèÿì â ñîäåðæàíèè áèîãåííûõ ìîíî-àìèíîâ, ñõîäíûì ñ íàáëþäàåìûìè ó êðûñ ÷åðåç 30 äíåé ïîñëåðåíòãåíîâñêîãî îáëó÷åíèÿ. Ïðè àêòèâàöèè ñèñòåìû ïîçèòèâíî-ãî ïîäêðåïëåíèÿ, ïðîèçâîäèìîé íà ôîíå îáëó÷åíèÿ, îòìå÷åíîïðåèìóùåñòâåííîå âîññòàíîâëåíèå ñîäåðæàíèÿ áèîãåííûõ ìî-íîàìèíîâ â ñòðóêòóðàõ ãîëîâíîãî ìîçãà è îòñóòñòâèå ïîâûøå-íèÿ àäðåíàëèíà è íîðàäðåíàëèíà â êðîâè.Âûâîäû: Îäíîêðàòíîå ðåíòãåíîâñêîå îáëó÷åíèå â äîçå 50 ñÃðâûçûâàåò ôàçíûå èçìåíåíèÿ ñîäåðæàíèÿ êàòåõîëàìèíîâ è ñå-ðîòîíèíà â ñòðóêòóðàõ ãîëîâíîãî ìîçãà è êðîâè êðûñ â îòäàëåí-íûé ïåðèîä ïîñëå âîçäåéñòâèÿ. Ïðè ýòîì èçìåíåíèÿ â ñòðóêòó-ðàõ íåîêîðòåêñà è ëèìáè÷åñêîé ñèñòåìû èìåþò ïðîòèâîïîëîæ-íóþ íàïðàâëåííîñòü. Àêòèâàöèÿ ñèñòåìû ïîçèòèâíîãî ïîäêðåï-ëåíèÿ óñèëèâàåò êàòåõîëàìèíåðãè÷åñêèå «ýíåðãèçèðóþùèå»âëèÿíèÿ â ïîäêîðêîâûõ ñòðóêòóðàõ ãîëîâíîãî ìîçãà, à ïðîèç-âîäèìàÿ ïîñëå îáëó÷åíèÿ � íîðìàëèçóåò ñîäåðæàíèå áèîãåííûõìîíîàìèíîâ â ÖÍÑ è îñëàáëÿåò íàïðÿæåííîñòü ôóíêöèîíèðî-âàíèÿ ñèìïàòîàäðåíàëîâîé ñèñòåìû.Êëþ÷åâûå ñëîâà: èîíèçèðóþùåå îáëó÷åíèå, íèçêèå äîçû,ñàìîñòèìóëÿöèÿ, ñèñòåìà ïîçèòèâíîãî ïîäêðåïëåíèÿ, ñòðóêòó-ðû ãîëîâíîãî ìîçãà, êðîâü, áèîãåííûå ìîíîàìèíû.

Objective: To reveal the changes which develop in central andperipheral catecholamine and serotoninergic systems as a result ofthe effect of low-dose ionizing radiation and to correct them byactivation of intracerebral system of positive support.Material and Methods: Fifty-six mongrel male rats wereexposed to single total x-ray irradiation at a dose of 50 cGy. On the8th and 30th days after the exposure, the amount of catecholaminesand serotonin in the brain structures (somatosensor region of theneocortex, amygdaloid complex, hypothalamus, hippocampus,reticular formation of the oblong and midbrain) and the blood ofthe animals was investigated using spectro-fluorimetry. Some ratsunderwent a stereotaxic operation (implantation of electrodes inthe positive emotiogenic regions of the lateral hypothalamus) afterthe exposure; after which they were trained using electricautostimulation of the brain 60 min daily for the whole period ofthe experiment.Results: Activation of catecholamine-ergic processes in the areaof the somatosensor cortex against the background of reduction ofbiogenic mînoamine amount in the structures of the limbic systemwas noted on the 8th day after the exposure to the dose of 50 cGy.Inhibition of chatecholamine-ergic processes in the neocortex withincrease of biogenic monoamine amount in the structures of thelimbic system and elevation of blood adrenaline, noradrenalin andserotonin concentration were noted 30 days after the exposure.Multiple autostimulation of the area of the lateral hypothalamuscaused the changes in biogenic monoamine amount similar to thoseobserved in the rats 30 days after the exposure to x-rays.When the positive support system was active in response to theirradiation, restoration of biogenic amines amount in the struc-tures of the brain and absence of increased adrenalin and no-radrenalin amount in the blood were observed.Conclusion: Single x-ray exposure to a dose of 50 cGy causeslong-term phase changes of catecholamines and serotonin in thestructures of the brain and blood of the rats. The changes in thestructures of the neocortex and limbic system show oppositetendencies. Activation of the positive support increases catecho-lamine-ergic energizing influence in the subcortical structures ofthe brain, that performed after the exposure normalizes the amo-unt of biogenic monoamines in the central nervous system andreduces the strain of the function of sympathoadrenal system.Key words: ionizing radiation, low doses, auto-stimulation,system of positive support, brain structures, blood, biogenicmonoamines.

Ïîêàçàíî, ùî öåíòðàëüí³ íåéðîìåä³àòîðí³ïðîöåñè çàçíàþòü ôàçíèõ çì³í ó ðåçóëüòàò³ãîñòðîãî ³îí³çóâàëüíîãî îïðîì³íåííÿ ³ñò³éê³ñòü öèõ ñèñòåì çíà÷íîþ ì³ðîþ âèçíà-÷àº âèæèâàí³ñòü îðãàí³çìó. Êð³ì òîãî, ñàì³íåéðîìåä³àòîðè º ðàä³îïðîòåêòîðàìè ³,
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ââåäåí³ â åêñïåðèìåíò³ äî îïðîì³íþâàííÿ,ïîë³ïøóþòü ïñèõîô³ç³îëîã³÷í³ ôóíêö³¿îðãàí³çìó, çìåíøóþòü äèñáàëàíñ ìåòàáî-ë³÷íèõ ñèñòåì, ñïðèÿþòü ï³äâèùåííþïðèðîäíî¿ ðàä³îðåçèñòåíòíîñò³ [1]. Êàòå-õîëàì³íè ³ ñåðîòîí³í º îäíèìè ç òàêèõ ìå-ä³àòîð³â. ̄ õ ôóíêö³¿ àêòèâóþòüñÿ ïðè ñòè-ìóëÿö³¿ âíóòð³ìîçêîâî¿ ñèñòåìè ïîçèòèâ-íîãî ï³äêð³ïëåííÿ [2�4].Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèâ÷åí-íÿ õàðàêòåðó ïîðóøåíü, ùî âèíèêàþòü óêàòåõîëàì³í- ³ ñåðîòîí³íåðã³÷íèõ ñèñòå-ìàõ ãîëîâíîãî ìîçêó ùóð³â ó ðåçóëüòàò³âïëèâó íèçüêèõ äîç ³êñ-îïðîì³íåííÿ, à òà-êîæ ìîæëèâîñò³ êîðåêö³¿ öèõ çì³í øëÿ-õîì àêòèâàö³¿ âíóòð³ìîçêîâî¿ ñèñòåìèïîçèòèâíîãî ï³äêð³ïëåííÿ.Ìåòîäèêà äîñë³äæåííÿ
Äîñë³äæåííÿ âèêîíàí³ íà 56 áåçïîðîäíèõ ùóðàõ-ñàì-öÿõ ìàñîþ 150 � 250 ã. Òâàðèíè áóëè ï³ääàí³ îäíîðà-çîâîìó çàãàëüíîìó îïðîì³íþâàííþ â äîç³ 50 ñÃð, åôåêòÿêîãî õàðàêòåðèçóºòüñÿ â³ðîã³äíèìè â³äõèëåííÿìè ïî-êàçíèê³â æèòòºâî âàæëèâèõ ôóíêö³é â³ä êîíòðîëþ ³ ¿õçáåðåæåííÿì ïðîòÿãîì òðèâàëîãî ÷àñó ï³ñëÿ âïëèâó [5].Òåõí³÷í³ óìîâè îïðîì³íþâàííÿ: íàïðóãà � 150 êÂ,ñèëà ñòðóìó � 7 ìÀ, ñòàíäàðòí³ ô³ëüòðè �1 ìì Cu+1 ìì Àl, ñïåö³àëüíèé òóáóñ äëÿ îïðîì³íþâàííÿòâàðèí. Ïîòóæí³ñòü ñåðåäíüî¿ ïîãëèíóòî¿ äîçè ñòàíîâè-ëà 1,06 ñÃð/õâ. Íà 8-ìó, 30-òó ³ 120-òó äîáó ï³ñëÿ îïðî-ì³íþâàííÿ òâàðèí äåêàï³òóâàëè. Ó ñîìàòîñåíñîðí³éêîð³, ìèãäàëåïîä³áíîìó êîìïëåêñ³, ã³ïîòàëàìóñ³, ã³ïî-êàìï³, ðåòèêóëÿðí³é ôîðìàö³¿ äîâãàñòîãî ³ ñåðåäíüîãîìîçêó (äàë³ � ðåòèêóëÿðíà ôîðìàö³ÿ), à òàêîæ ó êðîâ³ñïåêòðîôëóîðèìåòðè÷íèì ìåòîäîì âèçíà÷àëè âì³ñò á³î-ãåííèõ ìîíîàì³í³â [6]. ×àñòèíó òâàðèí ï³ñëÿ îïðîì³íþ-âàííÿ ï³ääàâàëè ñòåðåîòàêñè÷í³é îïåðàö³¿ ³ç âæèâëåííÿåëåêòðîä³â ó ïîçèòèâí³ åìîö³îãåíí³ çîíè ëàòåðàëüíîãîã³ïîòàëàìóñà, ï³ñëÿ ÷îãî ïî 60 õâ ó äåíü ïðîòÿãîì åêñïå-ðèìåíòó ùóð³â íàâ÷àëè ðåàêö³¿ åëåêòðè÷íî¿ ñàìîñòèìó-ëÿö³¿ ìîçêó [7]. Ó äåíü çàáîðó ìàòåð³àëó ñàìîñòèìóëÿ-ö³þ íå ïðîâîäèëè. Êîíòðîëüíó ãðóïó ñêëàëè ³íòàêòí³òâàðèíè. Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³âçðîáëåíî â ïðîãðàì³ Statgraf.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Çã³äíî ç ³ñíóþ÷èìè äàíèìè, ïàðàìåòðèãîðìîíàëüíî-ìåä³àòîðíî¿ àêòèâíîñò³ òà³íòåíñèâí³ñòü ðÿäó ìåòàáîë³÷íèõ ïðîöåñ³âï³ä âïëèâîì íèçüêèõ äîç ³îí³çóâàëüíîãîîïðîì³íåííÿ çàçíàþòü ôàçíèõ çì³í. Ïðî-ÿâè íåâðîëîã³÷íèõ ðîçëàä³â, ïîâ�ÿçàíèõ ³çâïëèâîì íà ùóð³â íèçüêèõ äîç îïðîì³íåí-íÿ, òàêîæ â³äð³çíÿþòüñÿ ôàçí³ñòþ ³ íàé-á³ëüøîþ ì³ðîþ âèðàæåí³ íà 7�8-ìó äîáó,à íà 30-òó äîáó ïðàêòè÷íî íå âèÿâëÿþòü-ñÿ, ÿêùî âïëèâ ³îí³çóâàëüíî¿ ðàä³àö³¿ íåïîâòîðþºòüñÿ [1, 8].

Ðåçóëüòàòè íàøîãî äîñë³äæåííÿ, ïðåä-ñòàâëåí³ â òàáëèö³, òàêîæ ïðîäåìîíñòðóâà-ëè íàÿâí³ñòü ôàçíèõ çì³í ó âì³ñò³ á³îãåí-íèõ ìîíîàì³í³â ó ùóð³â, ï³ääàíèõ îäíîðà-çîâîìó ³êñ-îïðîì³íþâàííþ â äîç³ 50 ñÃð.Íà 8-ìó äîáó ï³ñëÿ ðàä³àö³éíîãî âïëèâó ö³çì³íè âèÿâëåí³ â ÖÍÑ íà ôîí³ ¿õ â³äñóò-íîñò³ â ïåðèôåð³éí³é êðîâ³. Îñíîâíèìåôåêòîì áóëî çíèæåííÿ âì³ñòó êàòåõî-ëàì³í³â ó ìèãäàëåïîä³áíîìó êîìïëåêñ³ ³ñåðîòîí³íó � ó ï³äê³ðêîâèõ ñòðóêòóðàõãîëîâíîãî ìîçêó, ùî âêàçóº íà íåñïåöèô³÷-íèé õàðàêòåð çì³í ³ âåëèêó ÷óòëèâ³ñòü ñå-ðîòîí³íåðã³÷íèõ ìåõàí³çì³â äî çàñòîñîâó-âàíîãî âïëèâó. Îäíàê íåîêîðòåêñó, î÷åâèä-íî, íàëåæèòü îñîáëèâà ðîëü ó çä³éñíåíí³ðåãóëÿòîðíèõ ïåðåáóäîâ â óìîâàõ àäàïòàö³¿äî âïëèâó íèçüêèõ äîç ³îí³çóâàëüíîãî îïðî-ì³íåííÿ. Ïðèíàéìí³ ó òâàðèí äàíî¿ äî-ñë³äíî¿ ãðóïè ñïîñòåð³ãàëàñü àêòèâàö³ÿ êà-òåõîëàì³íåðã³÷íèõ ïðîöåñ³â ó ä³ëÿíö³ ñî-ìàòîñåíñîðíî¿ êîðè (ï³äâèùåííÿ âì³ñòóäîôàì³íó äî 163% òà íîðàäðåíàë³íó äî133% ïðè çíèæåíí³ òèðîçèíó äî 39% ).Âèõîäÿ÷è ç õàðàêòåðó çì³í âì³ñòó òèðîçè-íó (ïîïåðåäíèêà êàòåõîëàì³í³â) ³ ñàìèõ êà-òåõîëàì³í³â, à òàêîæ îñîáëèâîñòåé ñòðóê-òóðíî¿ îðãàí³çàö³¿ íåéðîííèõ ñèñòåì ãîëîâ-íîãî ìîçêó, ìîæíà ïðèïóñòèòè, ùî íà 8-ìóäîáó ï³ñëÿ îïðîì³íþâàííÿ äîì³íóþòü ïðî-öåñè ãàëüìóâàííÿ àêòèâíîñò³ ñåðîòîí³íåð-ã³÷íèõ íåéðîí³â ÿäåð øâà ³ êë³òèí, ùîì³ñòÿòü íîðàäðåíàë³í òà ôîðìóþòü âåíò-ðàëüíèé íîðàäðåíåðã³÷íèé ïó÷îê, çà â³ä-ñóòíîñò³ ïðèãí³÷åííÿ àêòèâíîñò³ íåéðîí³â,ùî óòâîðþþòü äîðñàëüíèé íîðàäðåíåðã³÷-íèé ïó÷îê, ÿêèé ³ííåðâóº, çîêðåìà, íåîêîð-òåêñ. Ïîðÿä ç öèì, î÷åâèäíî, àêòèâóþòüñÿäîôàì³íåðã³÷í³ ìåõàí³çìè, ÿê³ íàëåæàòü äîäîôàì³íîâî¿ ìåçîêîðòèêàëüíî¿ ñèñòåìè.Âèâ÷åííÿ ñï³ââ³äíîøåííÿ âì³ñòó ñåðî-òîí³íó òà íîðàäðåíàë³íó (5-ÍÒ/NÀ) �íåéðîìåä³àòîð³â, ùî ìàþòü â³äíîøåííÿ äîàêòèâàö³¿ íàé÷àñò³øå ð³çíîñïðÿìîâàíèõìåòàáîë³÷íèõ ïðîöåñ³â, ïîêàçàëî, ùî âå-ëè÷èíà â³äíîøåííÿ 5-ÍÒ/NÀ â³ðîã³äíîçíèæóºòüñÿ â ä³ëÿíö³ ðåòèêóëÿðíî¿ ôîð-ìàö³¿ (äî 63%) ³ ê³ðêîâèõ ñòðóêòóð (ñîìà-òîñåíñîðíà êîðà äî 71% ³ ã³ïîêàìï � äî64%). Öå ñâ³ä÷èòü ïðî ïåðåâàæàííÿ ³íòåí-ñèâíîñò³ íîðàäðåíàë³íçàëåæíèõ ðåãóëÿ-òîðíèõ âïëèâ³â ³ ìîæå â³äáèâàòè ïîñèëåí-íÿ åíåðãåòè÷íèõ îáì³ííèõ ïðîöåñ³â ó íåî-êîðòåêñ³.
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Íà 30-é äåíü ï³ñëÿ îäíîðàçîâîãî îïðî-ì³íåííÿ çì³íè âì³ñòó âèâ÷åíèõ ðå÷îâèíìàëè ïðîòèëåæíó ñïðÿìîâàí³ñòü. Ïðèöüîìó ñï³ââ³äíîøåííÿ ñåðîòîí³íó ³ íîð-
àäðåíàë³íó â ñòðóêòóðàõ ãîëîâíîãî ìîçêó³ êðîâ³ â³äíîâëþâàëîñÿ. Âèíÿòêîì áóëàä³ëÿíêà íåîêîðòåêñó, äå â³äçíà÷åíî âèðà-æåíå ïåðåâàæàííÿ ñåðîòîí³íåðã³÷íèõ

Ïðèì³òêà. Ð³çíèöÿ: * � ñòàòèñòè÷íî â³ðîã³äíà (ð<0,05); + � 0,1>ð>0,05 ïîð³âíÿíî ç êîíòðîëåì.

Çì³íè âì³ñòó á³îãåííèõ ìîíîàì³í³â ó ñòðóêòóðàõ ãîëîâíîãî ìîçêó (íìîëü/ã) ³ êðîâ³ (íìîëü/ë) ùóð³â (n=6�8)ï³ñëÿ ³êñ-îïðîì³íþâàííÿ â äîç³ 50 ñÃð òà ñàìîñòèìóëÿö³¿ ëàòåðàëüíîãî ã³ïîòàëàìóñàThe amount of biogenic monoamines in the brain structures (nmol/g) and blood (nmol/g) of the rats (n = 6�8)after exposure to x-rays at a dose 50 cGy and autostimulation of the lateral hypothalamus
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âïëèâ³â çà ðàõóíîê çíèæåííÿ âì³ñòó íîð-àäðåíàë³íó. Â³äíîâëåííÿ ð³âíÿ òèðîçèíó³ çíèæåííÿ êîíöåíòðàö³¿ äîôàì³íó ìî-æóòü áóòè ñâ³ä÷åííÿì îñëàáëåííÿ ³íòåí-ñèâíîñò³ îáì³íó êàòåõîëàì³í³â, à òàêèì÷èíîì ³ åíåðãåòè÷íèõ ïðîöåñ³â ó ö³é ä³-ëÿíö³ ãîëîâíîãî ìîçêó.Îòæå, ÿêùî ÷åðåç 8 äí³â ï³ñëÿ âïëèâóíèçüêî¿ äîçè ³êñ-îïðîì³íåííÿ ñïîñòåð³ãà-ëàñÿ ñòèìóëÿö³ÿ êàòåõîëàì³íåðã³÷íèõïðîöåñ³â ó íåîêîðòåêñ³, òî çà 30 äí³â òóòíàñòàâàëî ãàëüìóâàííÿ êàòåõîëàì³íîâî¿íåéðîìåä³àö³¿. Äëÿ çîíè ìèãäàëåïîä³áíîãîêîìïëåêñó îòðèìàíî ïðîòèëåæíèé ðå-çóëüòàò, ùî ñâ³ä÷èòü ïðî çíèæåííÿ ³íòåí-ñèâíîñò³ êàòåõîëàì³íåðã³÷íèõ ïðîöåñ³â÷åðåç 8 äí³â òà ¿õ àêòèâàö³þ çà 30 äí³âï³ñëÿ âïëèâó, ùî çàñòîñîâóâàâñÿ. Òå æìîæíà ñêàçàòè ³ ïðî ñåðîòîí³íåðã³÷íó ìå-ä³àö³þ â ñòðóêòóðàõ ë³ìá³÷íî¿ ñèñòåìè, äåîñëàáëåííÿ àêòèâíîñò³, ùî ñïîñòåð³ãàëîñüíà 8-ìó äîáó ï³ñëÿ îïðîì³íåííÿ, íà 30-òóäîáó çì³íþâàëîñü àêòèâàö³ºþ. Â öåé ÷àñ óêðîâ³ òâàðèí, íåçâàæàþ÷è íà çáàëàíñî-âàí³ñòü âì³ñòó ñåðîòîí³íó ³ íîðàäðåíàë³íó,ìàëî ì³ñöå âèðàæåíå ï³äâèùåííÿ êîí-öåíòðàö³¿ îáîõ ðå÷îâèí (â³äïîâ³äíî äî 144³ 168%), à òàêîæ àäðåíàë³íó � äî 129%(ðèñóíîê), ùî âêàçóº íà çíà÷íó íàïðóæå-í³ñòü ôóíêö³îíóâàííÿ ñèñòåì àäàïòàö³¿, àñàìå � íà ï³äâèùåííÿ àêòèâíîñò³ ñèìïàòî-àäðåíàëîâî¿ ³ ïàðàñèìïàòè÷íî¿ íåðâîâî¿ñèñòåì. Ö³êàâî, ùî ÷åðåç 120 ä³á ï³ñëÿ çà-ñòîñîâàíî¿ äîçè îïðîì³íåííÿ çì³íè âì³ñòóá³îãåííèõ ìîíîàì³í³â ó êðîâ³ (çíèæåííÿêîíöåíòðàö³¿ íîðàäðåíàë³íó äî 51% ³ ï³ä-âèùåííÿ âåëè÷èíè â³äíîøåííÿ 5-ÍÒ/NÀäî 237% ïîð³âíÿíî ç òàêîþ â ³íòàêòíèõòâàðèí) ñâ³ä÷àòü ïðî ïðèãí³÷åííÿ àêòèâ-íîñò³ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè.Îòðèìàí³ ðåçóëüòàòè â³äïîâ³äàþòü äà-íèì ë³òåðàòóðè ïðî ôàçíèé õàðàêòåð ïîðó-øåíü ä³ÿëüíîñò³ âåãåòàòèâíî¿ íåðâîâî¿ ñè-ñòåìè, ùî âèÿâëÿþòüñÿ ÷åðãóâàííÿìñèìïàòèêî- òà ïàðàñèìïàòèêîòîí³÷íèõðåàêö³é ó îñ³á, ÿê³ çàçíàëè âïëèâó ìàëèõäîç ³îí³çóâàëüíî¿ ðàä³àö³¿. Íàóêîâöÿìèâñòàíîâëåíî, ùî êîìïåíñàö³ÿ ïîðóøåíüâåãåòàòèâíîãî òîíóñó äîñÿãàºòüñÿ ïåðå-íàïðóæåííÿì ñèìïàòè÷íîãî â³ää³ëó âåãå-òàòèâíî¿ íåðâîâî¿ ñèñòåìè, â ðåçóëüòàò³÷îãî â³äáóâàºòüñÿ çðèâ ìåõàí³çì³â àäàï-òàö³¿, ïðèãíîáëåííÿ åíåðãåòè÷íîãî îá-ì³íó, ðîçâèòîê ñò³éêî¿ ïàðàñèìïàòèêî-òîí³¿ [9, 10].

Â³äîìî, ùî çá³ëüøåííÿ âì³ñòó ñåðîòîí³-íó ÷è êàòåõîëàì³í³â ó ìèãäàëåïîä³áíîìóêîìïëåêñ³ ïðèçâîäèòü äî îñëàáëåííÿ ³ì-ïóëüñàö³¿ éîãî íåéðîí³â, ÿêå, ó ñâîþ ÷åð-ãó, â³äáèâàºòüñÿ íà ä³ÿëüíîñò³ ñèñòåì, çà-ëó÷åíèõ ó ñôåðó éîãî ðåãóëÿòîðíèõ âïëè-â³â. Îäíèìè ç òàêèõ îá�ºêò³â ðåãóëÿö³¿ ºäîðñàëüí³ ÿäðà áëóêàþ÷îãî íåðâà, íà íåé-ðîíè ÿêîãî ñòðóêòóðè ìèãäàëåïîä³áíîãîêîìïëåêñó âïëèâàþòü áåçïîñåðåäíüî ÷èøëÿõîì ìîäóëÿö³¿ àêòèâíîñò³ íåéðîí³âïåðåäíüîãî ã³ïîòàëàìóñà [11]. Ö³ äàí³ âïîºäíàíí³ ç ðåçóëüòàòàìè ïðîâåäåíîãîäîñë³äæåííÿ äîçâîëÿþòü âèçíà÷èòè íåî-êîðòåêñ ³ ìèãäàëåïîä³áíèé êîìïëåêñ ÿêöåíòðàëüí³ íàäã³ïîòàëàì³÷í³ ñòðóêòóðèðåãóëÿö³¿ âåãåòàòèâíîãî òîíóñó ³ ãîðìî-íàëüíî-ìåòàáîë³÷íèõ âçàºìîä³é, íàéá³ëü-øîþ ì³ðîþ çàëó÷åí³ äî ïðîöåñó ôîðìóâàí-íÿ ³ òðàíñôîðìàö³¿ ìåä³àòîðíî-ãîðìîíàëü-íèõ çì³í, ³í³ö³éîâàíèõ âïëèâîì íèçüêèõäîç ³îí³çóâàëüíîãî îïðîì³íåííÿ.Ïðåäñòàâëåí³ â ðîáîò³ ôàêòè ñâ³ä÷àòü ïðîð³çíîñïðÿìîâàí³ êîëèâàííÿ ³íòåíñèâíîñò³ìîíîàì³íåðã³÷íî¿ ðåãóëÿö³¿ íà ð³âí³ íåîêîð-òåêñó ³ ìèãäàëåïîä³áíîãî êîìïëåêñó, ùî,î÷åâèäíî, çíà÷íîþ ì³ðîþ âèçíà÷àº ôàçíèéõàðàêòåð ¿õ ñïàäíèõ ðåãóëÿòîðíèõ âïëèâ³âíà àäàïòèâíî-êîìïåíñàòîðí³ ïðîöåñè.Îäíèì ç ôàêòîð³â, çäàòíèõ âïëèâàòè íàìåõàí³çìè àäàïòàö³¿, º ñòèìóëÿö³ÿ ã³ïîòà-ëàì³÷íèõ öåíòð³â åìîö³éíîãî ï³äêð³ïëåí-íÿ [12]. Ó íàøîìó äîñë³äæåíí³ ñàìîñòèìó-ëÿö³ÿ ä³ëÿíêè ëàòåðàëüíîãî ã³ïîòàëàìóñàùóð³â ïî 60 õâ ïðîòÿãîì 15 äí³â ïðèçâîäè-ëà äî ïðèãí³÷åííÿ àêòèâíîñò³ êàòåõîëà-ì³í- ³ ñåðîòîí³íåðã³÷íî¿ ìåä³àö³¿ â íåîêîð-òåêñ³ ³ ã³ïîêàìï³ ïðè àêòèâàö³¿ êàòåõîëà-ì³íåðã³÷íî¿ � ó ìèãäàëåïîä³áíîìó êîì-ïëåêñ³ òà ã³ïîòàëàìóñ³. Ó êðîâ³ ñïîñòåð³-ãàëîñÿ ï³äâèùåííÿ êîíöåíòðàö³¿ äîôàì³-íó äî 159 òà ñåðîòîí³íó äî 174% . Âèâ÷åí-íÿ â³äíîøåííÿ 5-ÍÒ/NÀ äîçâîëèëî âèÿâè-òè ïåðåâàæàííÿ íîðàäðåíåðã³÷íèõ («åíåð-ã³çóþ÷èõ») âïëèâ³â ó ê³ðêîâèõ ñòðóêòóðàõãîëîâíîãî ìîçêó ³ ã³ïîòàëàìóñ³ ïðè âèíèê-íåíí³ çì³í ïðîòèëåæíî¿ ñïðÿìîâàíîñò³ íàïåðèôåð³¿ îðãàí³çìó (ïîñèëåííÿ ðîë³ ñåðî-òîí³íçàëåæíèõ ïðîöåñ³â). Çì³íè âì³ñòóêàòåõîëàì³í³â ó ïðîì³æíîìó ³ ïåðåäíüîìóìîçêó òâàðèí ïðè õðîí³÷í³é ñàìîñòèìó-ëÿö³¿ ã³ïîòàëàìóñà ³ ÷åðåç 30 äí³â ï³ñëÿîïðîì³íåííÿ ìàëè ïîä³áíó ñïðÿìîâàí³ñòü,à â ã³ïîêàìï³ ³ ðåòèêóëÿðí³é ôîðìàö³¿ �ïðîòèëåæíó, ùî âèçíà÷àºòüñÿ ñïåöèô³-
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êîþ âïëèâó (íà ð³âí³ ã³ïîòàëàìóñà ó ïåð-øîìó âèïàäêó ³ íà ð³âí³ ìîçêó â ö³ëîìó �â äðóãîìó).Àêòèâàö³ÿ ñèñòåìè ïîçèòèâíîãî ï³ä-êð³ïëåííÿ ï³ñëÿ îïðîì³íåííÿ òâàðèí ïðè-âîäèëà äî òîãî, ùî íà ð³âí³ ã³ïîòàëàìóñà,ìèãäàëåïîä³áíîãî êîìïëåêñó ³ íåîêîðòåê-ñó íå âèÿâëÿëîñÿ çì³í âì³ñòó á³îãåííèõìîíîàì³í³â, ÿê³ ñïîñòåð³ãàëèñÿ ï³ä âïëè-

âîì êîæíîãî ç ôàêòîð³â îêðåìî, òîáòîìàëà ì³ñöå íîðìàë³çàö³ÿ âåëè÷èíè äî-ñë³äæóâàíèõ ïîêàçíèê³â. Ó êðîâ³ òâàðèíâèÿâëåíî âèðàæåíå ï³äâèùåííÿ êîíöåíò-ðàö³¿ ñåðîòîí³íó äî 179%, õàðàêòåðíå ³äëÿ åôåêò³â êîæíîãî ³ç çàñòîñîâóâàíèõâïëèâ³â. Ç³ çì³í â³äíîøåííÿ 5-ÍÒ/NÀ(çíèæåííÿ éîãî âåëè÷èíè äî 68% â íåî-êîðòåêñ³ ³ äî 64% â ðåòèêóëÿðí³é ôîðìàö³¿

Çì³íè âì³ñòó: à � òèðîçèíó; á � äîôàì³íó; â � íîðàäðåíàë³íó; ã � ñåðîòîí³íó; à òàêîæ ä � â³äíîøåííÿ ñåðîòîí³í/íîðàäðåíàë³íó ñòðóêòóðàõ ãîëîâíîãî ìîçêó òà å � àäðåíàë³íó â êðîâ³ ùóð³â ó % â³ä êîíòðîëþ (100%).Ro-8 (1) � ÷åðåç 8 ä³á ï³ñëÿ ðåíòãåí³âñüêîãî îïðîì³íþâàííÿ â äîç³ 50 ñÃð; Ro-30 (2) � ÷åðåç 30 ä³á; Ro-120 (3) � ÷åðåç 120 ä³á;SS(4) � ï³ñëÿ ñàìîñòèìóëÿö³¿ ëàòåðàëüíîãî ã³ïîòàëàìóñà; Ro-30+SS (5) � ï³ñëÿ ñàìîñòèìóëÿö³¿ íà òë³ ðåíòãåí³âñüêîãî îïðîì³-íþâàííÿ; C � íåîêîðòåêñ; Am � ìèãäàëåïîä³áíèé êîìïëåêñ; Hpt � ã³ïîòàëàìóñ; Hip � ã³ïîêàìï; RF � ðåòèêóëÿðíà ôîðìàö³ÿ;Bl � êðîâChanges in the amount of: à � tyrosine; á � dopamine; â � noradrenalin; ã � serotonin; ä � serotonin/noradrenalin ratio in thestructures of the brain and å � adrenalin in the blood of rats (% of the controls, 100%).Ro-8(1) � 8 days after exposure to x-rays at a dose of 50 cGy; Ro-30(2) � 30 days after the exposure; Ro-120(3) � 120 days after theexposure; SS(4) � after autostimulation of the lateral hypothalamus; Ro - 30 + SS(5) � after autostimulation against a backgroundof x-ray exposure; C � neocortex; Am � a mygdaloid complex; Hpt � hypothalamus; Hip � hipocampus; RF � retucular formation;Bl � blood

� Ro-8 � Ro-30 � Ro-120 � SS � Ro-30+SS

à á â

ã ä å
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òà âèðàæåíå � äî 201% � ï³äâèùåííÿ âêðîâ³) ìîæíà ñóäèòè ïðî ³íòåíñèô³êàö³þåíåðãåòè÷íèõ ïðîöåñ³â ó ÖÍÑ ïðè ïîñè-ëåíí³ ñåðîòîí³íçàëåæíèõ ìåòàáîë³÷íèõðåàêö³é íà ïåðèôåð³¿ îðãàí³çìó, ùî, ÿêâ³äîìî, ïîºäíóºòüñÿ ç àêòèâàö³ºþ ïàðà-ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè. Îòðèìàí³ðåçóëüòàòè ñâ³ä÷àòü, ùî íåéðîìåä³àòîðí³åôåêòè, âèêëèêàí³ àêòèâàö³ºþ ñèñòåìèïîçèòèâíîãî ï³äêð³ïëåííÿ, äîì³íóþòü íàäåôåêòàìè îäíîðàçîâîãî ³êñ-îïðîì³íåííÿ âäîç³ 50 ñÃð.Òàêèì ÷èíîì, ñòèìóëÿö³ÿ ñèñòåìè ïîçè-òèâíîãî ï³äêð³ïëåííÿ, âèêîíàíà ï³ñëÿîäíîðàçîâîãî ³êñ-îïðîì³íåííÿ â ìàëèõäîçàõ, çäàòíà çä³éñíþâàòè êîðåãóþ÷èéâïëèâ íà âì³ñò á³îãåííèõ ìîíîàì³í³â óä³ëÿíö³ ïåðåäíüîãî ìîçêó, ñòèìóëþþ÷èåíåðãåòè÷íèé îáì³í ó ÖÍÑ, ³ çíèæóâàòèíàïðóæåí³ñòü ôóíêö³îíóâàííÿ ñèìïàòî-àäðåíàëîâî¿ ñèñòåìè. Ïðåäñòàâëåí³ ðå-çóëüòàòè äàþòü ï³äñòàâó äëÿ ïðèïóùåííÿ,ùî îäíèì ç³ ñïîñîá³â ï³äâèùåííÿ ñò³éêîñò³íåéðîìåä³àòîðíèõ ñèñòåì äî âïëèâó íèçü-êèõ äîç ³îí³çóâàëüíèõ îïðîì³íåíü ìîæåáóòè çàñòîñóâàííÿ êîíòðîëüîâàíèõ âïëè-â³â, ÿê³ àêòèâóþòü ñèñòåìó ïîçèòèâíîãîï³äêð³ïëåííÿ ãîëîâíîãî ìîçêó, òàêèõ,ïðèì³ðîì, ÿê ôîòîñòèìóëÿö³ÿ, òðàíñêðà-í³àëüíà àíîäíà ì³êðîïîëÿðèçàö³ÿ, àêó-ïóíêòóðà, àðîìàòåðàï³ÿ òîùî.Âèñíîâêè1. Ó ñòðóêòóðàõ íåîêîðòåêñó ³ ë³ìá³÷íî¿ñèñòåìè ìîçêó ùóð³â ó â³ääàëåíèé ïåð³îäï³ñëÿ îäíîðàçîâîãî ³êñ-îïðîì³íåííÿ â äîç³50 ñÃð çì³íè âì³ñòó êàòåõîëàì³í³â ìàþòüïðîòèëåæíó ñïðÿìîâàí³ñòü, ùî ñïîñòå-ð³ãàºòüñÿ íà ôîí³ ôàçíèõ çì³í âì³ñòó êà-òåõîëàì³í³â ³ ñåðîòîí³íó â ñòðóêòóðàõãîëîâíîãî ìîçêó ³ êðîâ³ òâàðèí.2. Àêòèâàö³ÿ ñèñòåìè ïîçèòèâíîãî ï³ä-êð³ïëåííÿ ìîçêó ï³äñèëþº êàòåõîëàì³-íåðã³÷í³ âïëèâè â ï³äê³ðêîâèõ ñòðóêòó-ðàõ, à çä³éñíåíà ï³ñëÿ îïðîì³íåííÿ � íîð-ìàë³çóº âì³ñò á³îãåííèõ ìîíîàì³í³â óãîëîâíîìó ìîçêó ³ ïîñëàáëþº íàïðóæå-í³ñòü ôóíêö³îíóâàííÿ ñèìïàòîàäðåíàëî-âî¿ ñèñòåìè. Ë³òåðàòóðà1. Äàâûäîâ Â.È., Óøàêîâ È.Á., Ôåäîðîâ Â.Ï. Ðàäèàöè-îííîå ïîðàæåíèå ãîëîâíîãî ìîçãà. � Ì.: Ýíåðãîàòîì-èçäàò, 1991.� 240 ñ.
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