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Âïëèâ ôàêòîð³â êîñì³÷íîãî ïîëüîòó íà
áóäü-ÿêèé á³îëîã³÷íèé îá�ºêò âèêëèêàº
³íòåðåñ ó áàãàòüîõ äîñë³äíèê³â. Ä³ÿ íà
îðãàí³çì ÿê ³îí³çóâàëüíîãî îïðîì³íåííÿ,
òàê ³ ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ
ñïðè÷èíÿº ðîçâèòîê ñòðåñîâî¿ ðåàêö³¿-
â³äïîâ³ä³. Òàêà â³äïîâ³äü º ëàíöþãîì àäàï-
òàö³éíèõ á³îõ³ì³÷íèõ ðåàêö³é îðãàí³çìó
âíàñë³äîê ä³¿ çîâí³øí³õ ïîäðàçíèê³â. Ðà-
ä³àö³éíà íåáåçïåêà êîñì³÷íèõ ïîëüîò³â
çðîñòàº ÿê ³ç çá³ëüøåííÿì òåðì³íó ïåðåáó-
âàííÿ á³îëîã³÷íèõ îá�ºêò³â ó êîñì³÷íîìó
ïðîñòîð³, òàê ³ â ì³ðó êóìóëÿö³¿ õðîí³÷íî-
ãî ïðîìåíåâîãî âïëèâó âíàñë³äîê ãàëàê-
òè÷íîãî êîñì³÷íîãî îïðîì³íåííÿ. Ðîç-
âèòîê ñòðåñ-ðåàêö³¿ ñóïðîâîäæóºòüñÿ

çðîñòàííÿì ³íòåíñèâíîñò³ ïðîöåñ³â ïåðå-
êèñíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË) � âàæ-
ëèâî¿ ñêëàäîâî¿ ë³ï³äíîãî îáì³íó, çà äîïî-
ìîãîþ ÿêî¿ ìîæíà êîíòðîëþâàòè â³äïî-
â³äü îðãàí³çìó íà ôàêòîðè ñòðåñó.

Ð³âåíü ë³ïîïåðîêñèäàö³¿ âèçíà÷àºòüñÿ
çáàëàíñîâàí³ñòþ ïðîöåñ³â â³ëüíîðàäèêàëü-
íîãî îêèñíåííÿ òà àíòèîêñèäàíòíîãî çà-
õèñòó. Çíà÷åííÿ ïîêàçíèê³â àêòèâíîñò³ àí-
òèîêñèäàíòíèõ ôåðìåíò³â � ñóïåðîêñèä-
äèñìóòàçè (ÑÎÄ) òà êàòàëàçè (Ê) � â³äîáðà-
æàþòü çàõèñí³ ìîæëèâîñò³ îðãàí³çìó, à òà-
êîæ ñïðÿìîâàí³ñòü ïåðåá³ãó ðåàêö³é ÏÎË
ÿê íàñë³äîê ïàòîëîã³÷íèõ çì³í [1].

Ðàí³øå íàìè áóëî âñòàíîâëåíî, ùî ã³-
ïåðãðàâ³òàö³ÿ ñïðè÷èíÿº ôàçîâ³ çì³íè
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Âïëèâ ³îí³çóâàëüíî¿ ðàä³àö³¿
íà ³íòåíñèâí³ñòü ïðîöåñ³â
ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â
â îðãàíàõ òà êðîâ³ ùóð³â â óìîâàõ
ìîäåëþâàííÿ ã³ïåðãðàâ³òàö³¿
The effect of ionizing radiation on lipid
peroxidation intensity in organs and blood of rats
àt hypergravity modelling

Öåëü ðàáîòû: Èçó÷èòü èíòåíñèâíîñòü ïðîöåññîâ ïåðåêèñ-
íîãî îêèñëåíèÿ ëèïèäîâ è àêòèâíîñòü àíòèîêñèäàíòíûõ ôåð-
ìåíòîâ â êðîâè è îðãàíàõ êðûñ ïîñëå íàçåìíîãî ìîäåëèðîâàíèÿ
ôàêòîðîâ êîñìè÷åñêîãî ïîëåòà ïðè ïîìîùè êîìáèíèðîâàííî-
ãî âëèÿíèÿ èîíèçèðóþùåé ðàäèàöèè è ãèïåðãðàâèòàöèîííîé
íàãðóçêè ïî ñõåìå � ïîëåò, ôðàêöèîíèðîâàííîå èîíèçèðóþùåå
îáëó÷åíèå (ïðåáûâàíèå â êîñìîñå) è ïðèçåìëåíèå.

Ìàòåðèàëû è ìåòîäû: Èññëåäîâàíèÿ ïðîâîäèëèñü íà 60
áåëûõ áåñïîðîäíûõ êðûñàõ-ñàìöàõ ìàññîé 150�200 ã, êîòîðûõ
äåêàïèòèðîâàëè ÷åðåç 15, 30, 60 ìèíóò è íà 1, 3, 7 ñóòêè ïîñëå
ôðàêöèîíèðîâàííîãî îáëó÷åíèÿ íà óñòàíîâêå ÐÓÌ-17 â äîçå
5 Ãð (ïî 1 Ãð åæåäíåâíî), ãèïåðãðàâèòàöèîííîé íàãðóçêè 2 g è
èõ êîìáèíèðîâàííîãî äåéñòâèÿ. Èçó÷àëè ñîäåðæàíèå ÒÁÊ-àê-
òèâíûõ ïðîäóêòîâ, àêòèâíîñòü êàòàëàçû, ñóïåðîêñèääèñìóòà-
çû â òêàíÿõ ïå÷åíè, ñåëåçåíêè, ãîëîâíîãî ìîçãà è êðîâè êðûñ.

Ðåçóëüòàòû: Ïîêàçàíî, ÷òî êîìáèíèðîâàííîå äåéñòâèå
ôðàêöèîíèðîâàííîãî îáëó÷åíèÿ è ãèïåðãðàâèòàöèîííîé íà-
ãðóçêè âûçûâàåò ôàçîâûå èçìåíåíèÿ ïðîòåêàíèÿ ïðîöåññîâ
ÏÎË â îðãàíàõ è êðîâè êðûñ â îòâåò íà ïîýòàïíîå âëèÿíèå ýê-
ñòðåìàëüíûõ ñòðåññ-ôàêòîðîâ, â çàâèñèìîñòè îò èõ ïðèðîäû è
ïîâðåæäàþùåãî äåéñòâèÿ íà çâåíüÿ êëåòî÷íîãî ìåòàáîëèçìà.

Âûâîäû: Ôðàêöèîíèðîâàííàÿ èîíèçèðóþùàÿ ðàäèàöèÿ â
äîçå 5 Ãð è ãèïåðãðàâèòàöèîííàÿ íàãðóçêà 2 g âûçûâàþò ðàçâè-
òèå íåñïåöèôè÷åñêîé ðåàêöèè-îòâåòà íà ïðîòÿæåíèè ïåðâîãî
÷àñà ïîñëå âëèÿíèÿ. Èîíèçèðóþùàÿ ðàäèàöèÿ ìîäèôèöèðóåò
ïîñëåäóþùóþ ðåàêöèþ îðãàíèçìà íà ãèïåðãðàâèòàöèîííóþ
íàãðóçêó. Êîìáèíèðîâàííîå âëèÿíèå ôðàêöèîíèðîâàííîãî
îáëó÷åíèÿ è ãèïåðãðàâèòàöèîííîé íàãðóçêè âûçûâàåò àêòèâà-
öèþ ÏÎË â îðãàíàõ è êðîâè êðûñ è åãî ðåãóëÿöèþ ñî ñòîðîíû
ñèñòåìû àíòèîêñèäàíòíîé çàùèòû.

Êëþ÷åâûå ñëîâà: ïåðåêèñíîå îêèñëåíèå ëèïèäîâ, êàòàëàçà,
ñóïåðîêñèääèñìóòàçà, èîíèçèðóþùàÿ ðàäèàöèÿ, ãèïåðãðàâè-
òàöèîííàÿ íàãðóçêà.

Objective: To study the change of intensity of lipid peroxidation
processes and activity of antioxidant enzymes in the blood and
tissues of rats after ground modeling of space flight factors by
combined influence of ionizing radiation and hypergravity ac-
cording to the schematic model: flight, fractional ionizing ra-
diation (stay in space) and landing.

Material and Methods: The investigation was carried out on
60 white adult male rats (weighing 175±25 g) which were deca-
pitated 15, 30, 60 min and 1, 3, 7 days after the completion of the
fractional ionizing irradiation at a dose of 5 Gy with ÐÓÌ-17 (1 Gy
daily), hypergravitational loading (2 g) and their combined action.
Catalase and superoxide dismutase activity, concentration
of TBA-active products of lipid peroxydation was determined
on the tissues of  the liver, spleen, brain and blood of rats.

Results: It was shown that combined action of fractionated
ionizing radiation and hypergravitational loading caused phase
changes in the course of lipid peroxidation processes in the tissues
and blood of rats àt gradual influence of extreme stress-factors,
depending on their nature and damaging action on the links of cell
metabolism.

Conclusion: Fractional ionizing irradiation at a dose of 5 Gy and
hypergravitational loading (2 g) cause development of non- specific
response reaction during the first hour after the exposure. Ionizing
radiation modifies subsequent reaction of the organism on hyper-
gravitational loading. The combined influence of  fractional
ionizing radiation and hypergravitational loading causes ac-
tivation of lipid peroxidation processes in the tissues and blood
of rats and its regulation by antioxidant protection system.

Key words: lipid peroxidation, catalase, superoxide dismutase,
ionizing radiation, hypergravitational loading.
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âì³ñòó ïðîäóêò³â ÏÎË òà àêòèâíîñò³ ÑÎÄ
³ Ê [2]. Çâàæàþ÷è íà öå, ìåòîþ íàøîãî äî-
ñë³äæåííÿ áóëî îáðàíî âèâ÷åííÿ âì³ñòó
ÒÁÊ*  -àêòèâíèõ ïðîäóêò³â ÏÎË òà àêòèâ-
íîñò³ àíòèîêñèäàíòíèõ ôåðìåíò³â (ÑÎÄ,
Ê) ó êðîâ³ òà îðãàíàõ ùóð³â ï³ñëÿ íàçåìíî-
ãî ìîäåëþâàííÿ ôàêòîð³â êîñì³÷íîãî ïî-
ëüîòó çà äîïîìîãîþ êîìá³íîâàíîãî âïëè-
âó ðàä³àö³éíîãî îïðîì³íåííÿ ³ ã³ïåðãðàâ³-
òàö³¿ çà ñõåìîþ � ïîë³ò, ôðàêö³îíîâàíå
³îí³çóâàëüíå îïðîì³íåííÿ (ïåðåáóâàííÿ ó
êîñìîñ³) ³ ïðèçåìëåííÿ.

Ìåòîäèêà äîñë³äæåííÿ

Äîñë³äæåííÿ ïðîâîäèëè íà 60 á³ëèõ áåçïîð³äíèõ ùó-
ðàõ-ñàìöÿõ ìàñîþ 150�200 ã (1-øà ãðóïà � êîíòðîëü �
6 ùóð³â; 2, 3, 4-òà äîñë³äí³ ãðóïè � ïî 18 òâàðèí â³äïî-
â³äíî), ùî óòðèìóâàëèñü ó ñòàíäàðòíèõ óìîâàõ â³âàð³þ
³ îäåðæóâàëè ñòàíäàðòíèé ðàö³îí ãîäóâàííÿ [3]. Äëÿ
âèêëþ÷åííÿ ìîæëèâîãî âïëèâó äîáîâèõ ðèòì³â íà á³î-
õåì³÷í³ ïîêàçíèêè äîñë³äæåííÿ ïðîâîäèëèñü â îäèí ³
òîé æå ïåð³îä äîáè [4].

Ã³ïåðãðàâ³òàö³éíå íàâàíòàæåííÿ 2 g ìîäåëþâàëè öåí-
òðèôóãóâàííÿì ùóð³â ó íàïðÿìêó ãîëîâà-òàç â ñïåö³-
àëüíèõ êîíòåéíåðàõ ïðîòÿãîì 15 õâèëèí íà öåíòðèôóç³
�Janetzki Ê-60�. Âåëè÷èíó ã³ïåðãðàâ³òàö³¿ (â îäèíèöÿõ
ïðèñêîðåííÿ g â³ëüíîãî ïàä³ííÿ íà ïîâåðõí³ Çåìë³) çà-
äàâàëè çì³íîþ øâèäêîñò³ îáåðòàííÿ, ÿêà êîíòðîëþ-
âàëàñÿ çà äîïîìîãîþ ñïåö³àëüíîãî òàõîìåòðà [5].

Ùóð³â îïðîì³íþâàëè íà àïàðàò³ ÐÓÌ-17 çà òàêèõ òåõ-
í³÷íèõ óìîâ: íàïðóãà 180 êÂ, ñèëà ñòðóìó 5 ìÀ, ô³ëüòðè
0,5 ìì Cu ³ 1,0 ìì Al, ôîêóñíà â³äñòàíü 40 ñì, ïîòóæ-
í³ñòü äîçè 26,5 Ð/õâ. ¯õ ï³ääàâàëè ôðàêö³îíîâàíîìó òî-
òàëüíîìó ðåíòãåí³âñüêîìó îïðîì³íþâàííþ â ñóìàðí³é
äîç³ 5 Ãð (1 Ãð çà 1 ñåàíñ ùîäåííî ).

Äîñë³äæåííÿ íà ùóðàõ âèêîíóâàëè íà ÷îòèðüîõ ãðó-
ïàõ òâàðèí: 1-øà ãðóïà �êîíòðîëüíà � ùóðè, ÿê³ óòðè-
ìóâàëèñü íà ñòàíäàðòíîìó ðàö³îí³ â³âàð³þ; 2-ãà ãðóïà �
ùóðè, ÿêèõ ï³ääàâàëè îäíîðàçîâîìó ã³ïåðãðàâ³òàö³éíî-
ìó íàâàíòàæåííþ 2 g; 3-òÿ ãðóïà � ùóðè, ÿêèõ ï³ä-
äàâàëè ùîäåííîìó ôðàêö³îíîâàíîìó òîòàëüíîìó ðåíò-
ãåí³âñüêîìó îïðîì³íåííþ â ñóìàðí³é äîç³ 5 Ãð; 4-òà
ãðóïà � ùóðè, ÿêèõ ï³ääàâàëè êîìá³íîâàíîìó âïëèâó
îäíîðàçîâîãî ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g çà
1 äîáó äî ùîäåííîãî ôðàêö³îíîâàíîãî òîòàëüíîãî ðåíò-
ãåí³âñüêîãî îïðîì³íþâàííÿ â äîç³ 1 Ãð ïðîòÿãîì 5 äí³â
(ñóìàðíà äîçà 5 Ãð) òà íàñòóïíîãî îäíîðàçîâîãî ã³ïåð-
ãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g ÷åðåç 1 äîáó ï³ñëÿ
çàê³í÷åííÿ îïðîì³íþâàííÿ.

Ùóð³â äåêàï³òóâàëè ÷åðåç 15, 30 òà 60 õâèëèí òà íà 1,
3, 7-ìó äîáè ï³ñëÿ âïëèâó. Äîñë³äæåííÿ ïðîâîäèëè ó
òêàíèíàõ ãîëîâíîãî ìîçêó, ïå÷³íêè, ñåëåç³íêè òà êðîâ³
ùóð³â. Êðîâ â³äáèðàëè, çñ³äàííþ çàïîá³ãàëè ãåïàðèíîì.
Ïëàçìó êðîâ³ â³ää³ëÿëè â³ä ôîðìåíèõ åëåìåíò³â öåíò-
ðèôóãóâàííÿì ïðè 4îÑ. Ç òêàíèí ãîëîâíîãî ìîçêó, ïå-
÷³íêè, ñåëåç³íêè ãîòóâàëè 10%-í³ ãîìîãåíàòè íà 0,05 Ì
òðèñ-áóôåð³ (ðÍ 7,4). Âñ³ ìàí³ïóëÿö³¿ çä³éñíþâàëè ïðè
t 4îC. Â ïëàçì³ êðîâ³ [6] òà ãîìîãåíàòàõ òêàíèí [1] âè-
çíà÷àëè âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â, ïåðåâàæíî ìà-
ëîíîâîãî ä³àëüäåã³äó (ÌÄÀ), ÿêèé ðîçðàõîâóâàëè çà äî-
ïîìîãîþ êîåô³ö³ºíòà ìîëÿðíî¿ åêñòèíêö³¿ òà âèðàæàëè
â ì³êðîìîëÿõ íà 1 ë ïëàçìè àáî â ì³êðîìîëÿõ íà 1 ã
òêàíèíè. Àêòèâí³ñòü êàòàëàçè â òêàíèíàõ (ìîëü
Í

2
Î

2
/õâ/ìã á³ëêà) òà ïëàçì³ êðîâ³ ùóð³â (ìîëü

Í
2
Î

2
/õâ/ë ïëàçìè) âèçíà÷àëè çà ìåòîäîì [7]. Àêòèâ-

í³ñòü ÑÎÄ â òêàíèíàõ (óì.îä./ìã á³ëêà) òà êðîâ³ ùóð³â
(óì.îä./ìë êðîâ³) âèçíà÷àëè çà ìåòîäîì [8]. 50% ãàëü-

ìóâàííÿ ïðîöåñó â³äíîâëåííÿ í³òðîñèíüîãî òåòðàçîë³þ,
çóìîâëåíîãî âíåñåííÿì ôåðìåíòíîãî ïðåïàðàòó â ³íêó-
áàö³éíå ñåðåäîâèùå, ââàæàëè îäí³ºþ óìîâíîþ îäèíè-
öåþ àêòèâíîñò³ ÑÎÄ. Êîíöåíòðàö³þ á³ëêà â ïðîáàõ âè-
çíà÷àëè çà Ëîóð³ [9].

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â çä³éñíþâàëè, âèêî-
ðèñòîâóþ÷è ìåòîä ñòàòèñòè÷íîãî àíàë³çó íà îñíîâ³ êðè-
òåð³þ Ñòþäåíòà [10]. Çì³íè ïîêàçíèê³â ââàæàëè äîñòî-
â³ðíèìè ïðè ð<0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

×èñëåííèìè äîñë³äæåííÿìè âñòàíîâëå-
íî, ùî ïðèñóòí³ñòü ôàêòîð³â ðàä³àö³éíîãî
âïëèâó ³ ã³ïåðãðàâ³òàö³¿ ïðèçâîäèòü äî
ñóòòºâèõ çðóøåíü ïîêàçíèê³â ³íòåíñèâ-
íîñò³ ÏÎË ³ ñèñòåìè àíòèîêñèäàíòíîãî
çàõèñòó. Âïëèâ íàâ³òü êîæíîãî ç íèõ îê-
ðåìî ñóïðîâîäæóºòüñÿ çíà÷íèìè âçàºìî-
çàëåæíèìè ïîðóøåííÿìè ìåòàáîë³÷íîãî
ãîìåîñòàçó îðãàí³çìó [2, 11�13].

Âíàñë³äîê ä³¿ ïðèñêîðåííÿ íàâàíòàæåí-
íÿì 2 g ñïîñòåð³ãàëîñÿ çíèæåííÿ âì³ñòó
ÒÁÊ-àêòèâíèõ ïðîäóêò³â ÷åðåç 15, 30 õâ òà
íà 1-øó äîáó â ïëàçì³ êðîâ³ â 1,3�1,8 ðàçó,
à â òêàíèí³ ãîëîâíîãî ìîçêó ùóð³â â 2,2�
2,5 ðàçó â³äíîñíî êîíòðîëþ (ðèñ. 1, 2).
Âïëèâ ôðàêö³îíîâàíîãî îïðîì³íåííÿ â
äîç³ 5 Ãð çíèæóâàâ ïîêàçíèêè âì³ñòó ÒÁÊ-
àêòèâíèõ ïðîäóêò³â â 1,5�1,7 ðàçó â ïëàç-
ì³ êðîâ³ òà ãîëîâíîìó ìîçêó ùóð³â ÷åðåç
15, 30 ³ 60 õâ ï³ñëÿ îïðîì³íþâàííÿ, ùî
ï³äòâåðäæóºòüñÿ äîñë³äæåííÿìè [14].
Êîìá³íîâàíà ä³ÿ ã³ïåðãðàâ³òàö³¿ òà ³îí³çó-
âàëüíî¿ ðàä³àö³¿ çóìîâèëà çíà÷íó àêòèâà-
ö³þ ïðîöåñ³â ÏÎË. Òàê, âì³ñò ÒÁÊ-àêòèâ-
íèõ ïðîäóêò³â çðîñòàâ ó 1,5�3,0 ðàçè ó âñ³
òåðì³íè äîñë³äæåííÿ â ïëàçì³ êðîâ³ òà â
äîñë³äæóâàíèõ îðãàíàõ, ùî, ìîæëèâî,
ïîÿñíþºòüñÿ ï³äâèùåíîþ ñò³éê³ñòþ îðãà-
í³çìó äî ä³¿ ³îí³çóâàëüíî¿ ðàä³àö³¿ âíàñë³-
äîê ïîïåðåäíüîãî ã³ïåðãðàâ³òàö³éíîãî íà-
âàíòàæåííÿ [15].

Àêòèâí³ñòü ÑÎÄ ó êðîâ³ ùóð³â ï³ä âïëè-
âîì ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g
çíà÷íî çðîñòàëà, ç ìàêñèìóìîì (»600 %)
÷åðåç 60 õâ ï³ñëÿ âïëèâó, à ïðîòÿãîì ïî-
äàëüøèõ òåðì³í³â äîñë³äæåííÿ � 1, 3, 7-¿
äîáè � ïîñòóïîâî çíèæóâàëàñü, àëå ïðè
öüîìó çíà÷åííÿ áóëè âèùèìè çà êîíò-
ðîëüí³ (òàáë. 1). Ä³ÿ ³îí³çóâàëüíî¿ ðàä³àö³¿
â äîç³ â 5 Ãð çóìîâèëà ìåíø çíà÷íå çðîñ-
òàííÿ àêòèâíîñò³ äîñë³äæóâàíîãî ôåðìåí-
òó ïðîòÿãîì ïåðøî¿ ãîäèíè ï³ñëÿ âïëèâó.
Êîìá³íîâàíà ä³ÿ ã³ïåðãðàâ³òàö³¿ 2 g òà ³îí³-
çóâàëüíî¿ ðàä³àö³¿ 5 Ãð ñïðè÷èíèëà ìåíø
³íòåíñèâíå çðîñòàííÿ àêòèâíîñò³ ÑÎÄ, ùî,
â ñâîþ ÷åðãó, ìîæå ïîÿñíþâàòèñÿ ðîçâèò-
êîì çàãàëüíèõ íåñïåöèô³÷íèõ ðåàêö³é
îðãàí³çìó ïðè êîìá³íîâàí³é ä³¿ äâîõ ô³-
çè÷íèõ ôàêòîð³â íà êë³òèíè êðîâ³ [16].* ÒÁÊ � ò³îáàðá³òóðîâà êèñëîòà
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Äîñë³äæåííÿìè àêòèâíîñò³ ÑÎÄ ãîëîâ-
íîãî ìîçêó ùóð³â ïðè ä³¿ ã³ïåðãðàâ³òàö³é-
íîãî íàâàíòàæåííÿ 2 g ïîêàçàíî, ùî àê-
òèâí³ñòü ôåðìåíòó íåçíà÷íî çðîñòàëà ïðî-
òÿãîì 1-¿ ãîäèíè ï³ñëÿ âïëèâó, à ó â³ääà-
ëåí³ òåðì³íè çíèæóâàëàñü â 1,5�2,3 ðàçó
â³äíîñíî êîíòðîëþ. Ä³ÿ ³îí³çóâàëüíî¿ ðà-
ä³àö³¿ â äîç³ 5 Ãð âèêëèêàëà ñïî÷àòêó çíè-
æåííÿ àêòèâíîñò³ ôåðìåíòó ÷åðåç 15,
30 õâ ó 2�2,5 ðàçó â³äïîâ³äíî, à ïîò³ì çðî-
ñòàííÿ ìàéæå â 2 ðàçè ÷åðåç 60 õâ â³äíîñ-
íî êîíòðîëþ, ç ïîäàëüøèì çíèæåííÿì ó
â³ääàëåí³ òåðì³íè äîñë³äæåííÿ [2]. Êîìá³-
íîâàíà ä³ÿ ã³ïåðãðàâ³òàö³¿ íàâàíòàæåííÿì
2 g òà ³îí³çóâàëüíî¿ ðàä³àö³¿ 5 Ãð ³íäóêó-
âàëà çðîñòàííÿ àêòèâíîñò³ ôåðìåíòó â
1,3�1,5 ðàçó ÷åðåç 30 òà 60 õâ ³ çíèæåííÿ
íà 1, 3 òà 7-ìó äîáè â 1,2�1,3 ðàçó â³ä-
ïîâ³äíî. Òàê³ ðåçóëüòàòè äîñë³äæåíü ìî-
æóòü ñâ³ä÷èòè ïðî éìîâ³ðí³ñòü ìîäèô³êó-
âàëüíî¿ ä³¿ ã³ïåðãðàâ³òàö³éíîãî íàâàíòà-
æåííÿ íà íàñòóïíó ðåàêö³þ-â³äïîâ³äü ñèñ-
òåì îðãàí³çìó ïðè ïîïåðåäí³é ä³¿ ³îí³çó-
âàëüíî¿ ðàä³àö³¿ [15, 17].

Òàêîæ áóëî äîö³ëüíèì âèâ÷åííÿ àêòèâ-
íîñò³ ³íøîãî ÀÎ-ôåðìåíòó � êàòàëàçè.
Ïðîòÿãîì ä³¿ ã³ïåðãðàâ³òàö³éíîãî íàâàíòà-
æåííÿ 2 g ó ïåðøó ãîäèíó ï³ñëÿ íüîãî àê-
òèâí³ñòü äîñë³äæóâàíîãî ôåðìåíòó çíè-
æóâàëàñü � ÷åðåç 15 òà 30 õâ â 2,0�1,8
ðàçó â ãîëîâíîìó ìîçêó, òà â 3,0�2,5 ðàçó
â ïëàçì³ êðîâ³ ùóð³â â³äïîâ³äíî (òàáë. 2).
×åðåç 1 ãîä àêòèâí³ñòü ôåðìåíòó âèçíà÷à-
ëàñü íà ð³âí³ çíà÷åíü êîíòðîëþ â óñ³õ äî-
ñë³äæóâàíèõ îðãàíàõ. Ó ïîäàëüø³ òåðì³-
íè äîñë³äæåííÿ àêòèâí³ñòü Ê íà 3-òþ òà
7-ìó äîáè çíèæóâàëàñü ó 2 ðàçè â òêàíèí³
ãîëîâíîãî ìîçêó, à â ïëàçì³ êðîâ³ çàëèøà-
ëàñÿ íà ð³âí³ êîíòðîëüíèõ çíà÷åíü. Ä³ÿ
³îí³çóâàëüíî¿ ðàä³àö³¿ 5 Ãð âèêëèêàëà çðî-
ñòàííÿ àêòèâíîñò³ Ê â ãîëîâíîìó ìîçêó
ùóð³â â 2,0�2,8 ðàçó ÷åðåç 30 òà 60 õâ,
à â ïëàçì³ êðîâ³ àêòèâí³ñòü ôåðìåíòó
â 1,6�2,0 ðàçè áóëà âèùîþ â³ä êîíòðîëüíî-
ãî ð³âíÿ ÷åðåç 15, 30 ³ 60 õâ ï³ñëÿ îïðîì³-
íþâàííÿ. Íà 1�7-ìó äîáè àêòèâí³ñòü Ê â
ãîëîâíîìó ìîçêó ùóð³â çàëèøàëàñÿ íà
ð³âí³ êîíòðîëþ, à â ïëàçì³ êðîâ³ ïåðåâè-
ùóâàëà êîíòðîëüí³ çíà÷åííÿ â 1,75�1,5
ðàçó â³äïîâ³äíî. Êîìá³íîâàíà ä³ÿ ã³ïåðãðà-
â³òàö³éíîãî íàâàíòàæåííÿ òà ³îí³çóâàëü-
íî¿ ðàä³àö³¿ ³íäóêóâàëà çðîñòàííÿ àêòèâ-
íîñò³ Ê â 1,5 ðàçó ÷åðåç 30 òà 60 õâ â òêà-
íèí³ ãîëîâíîãî ìîçêó, à â ïëàçì³ êðîâ³ â
1,5�2 ðàçè ÷åðåç 15 òà 30 õâ â³äïîâ³äíî. Â
ïîäàëüø³ òåðì³íè äîñë³äæåííÿ àêòèâí³ñòü
Ê â ãîëîâíîìó ìîçêó íà 1-øó òà 7-ìó äîáè
³ñòîòíî íå â³äð³çíÿëàñü â³ä çíà÷åííÿ êîí-
òðîëþ, à íà 3-òþ äîáó áóëà íàâ³òü ó 1,8 ðàçó

Ðèñ. 2 � Âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â ó ãîëîâíîìó ìîçêó
ùóð³â (äàí³ ïîäàíî ó â³äñîòêàõ, çà 100 % ïðèéíÿòî çíà÷åííÿ
êîíòðîëþ) â óìîâàõ ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g òà
³îí³çóâàëüíî¿ ðàä³àö³¿ 5 Ãð (ôðàêö³îíîâàíî)

Fig. 2 � Content of TBA-active products in the brain of rats
(% of controls) ³n conditions of hypergravitational loading (2 g)
and ionizing radiation (5 Gy, fractional)

Ðèñ. 1 � Âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â ó ïëàçì³ êðîâ³ ùóð³â
(äàí³ ïîäàíî ó â³äñîòêàõ, çà 100 % ïðèéíÿòî çíà÷åííÿ êîíòðî-
ëþ) â óìîâàõ ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g òà ³îí³çó-
âàëüíî¿ ðàä³àö³¿ 5 Ãð (ôðàêö³îíîâàíî)

Fig. 1 � Ñontent of TBA-active products in the plasma of rats
(% of controls) ³n conditions of hypergravitational loading (2 g)
and ionizing radiation (5 Gy, fractional)
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íèæ÷îþ; à â ïëàçì³ êðîâ³ àêòèâí³ñòü Ê
çðîñëà â 2 ðàçè íà 3-òþ äîáó, à ïîò³ì ïîñòó-
ïîâî çíèæóâàëàñü. Â òêàíèíàõ ïå÷³íêè ³
ñåëåç³íêè ñïîñòåð³ãàëàñü àíàëîã³÷íà êàð-
òèíà çì³í àêòèâíîñò³ äîñë³äæóâàíèõ ôåð-
ìåíò³â, àëå ö³ çì³íè ìåíø âèðàæåí³. Êîì-
á³íîâàíà ä³ÿ ã³ïåðãðàâ³òàö³éíîãî íàâàíòà-
æåííÿ òà ³îí³çóâàëüíî¿ ðàä³àö³¿ â óìîâàõ
íàøîãî åêñïåðèìåíòó çóìîâèëà ìåíø âè-
ðàæåíå çðîñòàííÿ àêòèâíîñò³ Ê ó ïîð³â-
íÿíí³ ç ä³ºþ ëèøå ³îí³çóâàëüíî¿ ðàä³àö³¿,
ùî óçãîäæóºòüñÿ ç [15].

Îòæå, îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü, ùî
ïðè êîìá³íîâàí³é ä³¿ ³îí³çóâàëüíî¿ ðàä³-
àö³¿ òà ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ
çì³íþºòüñÿ ðåàêòèâí³ñòü îðãàí³çìó â³ä-
íîñíî ä³¿ ³îí³çóâàëüíî¿ ðàä³àö³¿. Â ñâîþ
÷åðãó, ³îí³çóâàëüíà ðàä³àö³ÿ, éìîâ³ðíî,
çäàòíà ìîäèô³êóâàòè íàñòóïíó ðåàêö³þ-
â³äïîâ³äü íà ã³ïåðãðàâ³òàö³éíå íàâàíòà-
æåííÿ. Åêñïåðèìåíòàëüí³ äàí³ äîçâîëèëè
îö³íèòè çì³íè îêèñíî-â³äíîâíîãî ãîìåî-
ñòàçó â îðãàíàõ òà êðîâ³ ùóð³â ï³ñëÿ êîìá³-

íîâàíîãî âïëèâó ã³ïåðãðàâ³òàö³éíîãî íà-
âàíòàæåííÿ òà ³îí³çóâàëüíî¿ ðàä³àö³¿.
Çäàòí³ñòü îðãàí³çìó êîíòðîëþâàòè ÏÎË
çíà÷íîþ ì³ðîþ âèçíà÷àºòüñÿ éîãî àäàï-
òèâíèìè ìîæëèâîñòÿìè [18].

Âèñíîâêè

1. ²îí³çóâàëüíà ðàä³àö³ÿ â äîç³ 5 Ãð
(ôðàêö³îíîâàíî) ³ ã³ïåðãðàâ³òàö³éíå íà-
âàíòàæåííÿ 2 g ñïðè÷èíÿþòü ðîçâèòîê
íåñïåöèô³÷íî¿ ðåàêö³¿-â³äïîâ³ä³ ÷åðåç 15,
30 òà 60 õâ ï³ñëÿ âïëèâó.

2. Ìîäèô³êóâàëüíà ä³ÿ ³îí³çóâàëüíî¿
ðàä³àö³¿ íà ã³ïåðãðàâ³òàö³éíå íàâàíòàæåí-
íÿ ïðèçâîäèòü äî çì³í îêèñíî-â³äíîâíîãî
ãîìåîñòàçó îðãàí³çìó ³ âèÿâëÿº ôàçîâèé
õàðàêòåð .

3. Êîìá³íîâàíèé âïëèâ ôðàêö³îíîâàíî-
ãî îïðîì³íåííÿ ³ ã³ïåðãðàâ³òàö³éíîãî íà-
âàíòàæåííÿ ñïðè÷èíÿº àêòèâàö³þ ÏÎË â
îðãàíàõ òà êðîâ³ ùóð³â.

Òàáëèöÿ 1 � Àêòèâí³ñòü ÑÎÄ â îðãàíàõ òà êðîâ³ ùóð³â (óì. îä./ ìã á³ëêà, óì. îä./ìë êðîâ³)
â óìîâàõ ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g òà ³îí³çóâàëüíî¿ ðàä³àö³¿ 5 Ãð (ôðàêö³îíîâàíî)

SOD activity in the organs and blood of the rats (conv. u./ mg. protein, conv. u. / ml blood)
at hypergravitational loading (2 g) and ionizing radiation (5 Gy, fractions)

Ïðèì³òêà. * � ð < 0,05 â³äíîñíî êîíòðîëþ.
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Òàáëèöÿ 2 � Àêòèâí³ñòü êàòàëàçè â îðãàíàõ òà ïëàçì³ êðîâ³ ùóð³â (ìêìîëü/ õâ íà 1ìã á³ëêà ìêàò/ë ïëàçìè)
â óìîâàõ ã³ïåðãðàâ³òàö³éíîãî íàâàíòàæåííÿ 2 g òà ³îí³çóâàëüíî¿ ðàä³àö³¿ 5 Ãð (ôðàêö³îíîâàíî)

Catalase activuty in the organs and blood plasma of the rats (mmol / min / 1 mg protein mcat / l plasma)
at hypergravitational load (2 g) and ionizing radiation (5 Gy, fractions)

Ïðèì³òêà. * � ð < 0,05 â³äíîñíî êîíòðîëþ.
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