
Íà ñüîãîäí³ ïåðåêîíëèâî äîâåäåíî, ùî êâàí-
òè ³ ÷àñòèíêè âèñîêî¿ åíåðã³¿ (³îí³çóþ÷å âèïðî-
ì³íþâàííÿ) ïðè çóñòð³÷³ ç àòîìàìè òà ìîëåêóëà-
ìè ðå÷îâèí ïîñòóïîâî â³ääàþòü ¿ì ñâîþ íàäëèø-
êîâó åíåðã³þ, êîòðà âèòðà÷àºòüñÿ íà ïåðåõ³ä îä-
íîãî ³ç åëåêòðîí³â íà á³ëüø âèñîêèé åíåðãåòè÷-
íèé ð³âåíü. Ðåçóëüòàòîì ö³º¿ ïåðâèííî¿ âçàºìî-
ä³¿ ³îí³çóþ÷îãî âèïðîì³íþâàííÿ ç ðå÷îâèíîþ º
åôåêòè çáóäæåííÿ òà ³îí³çàö³¿, ÿê³ âèíèêàþòü
ïåðåäóñ³ì ó ð³äêèõ ôàçàõ îðãàí³çìó, âîäíèõ òà
ë³ï³äíèõ, êîòð³ ïîãëèíàþòü á³ëüøå 80 % åíåðã³¿
³îí³çóþ÷îãî âèïðîì³íþâàííÿ.

Íà ïåðøîìó åòàï³ ô³çè÷íî¿ âçàºìîä³¿ ðàä³à-
ö³¿ ç ðå÷îâèíîþ çà ì³ëüéîíí³ äîë³ ñåêóíäè óòâî-
ðþþòüñÿ ³îíè òà çáóäæåí³ ñòàíè ìîëåêóë âîäè, à
òàêîæ ë³ï³ä³â.

Íà íàñòóïí³é, ô³çèêî-õ³ì³÷í³é ñòàä³¿ ïðîöå-
ñó, ÿêà òàêîæ äóæå êîðîòêî÷àñíà, ðîçãîðòàþòü-
ñÿ ïåðâèíí³ ðåàêö³¿ ðàä³îë³çó âîäè:

Òàêèì ÷èíîì, ïðè íåéòðàëüíîìó çíà÷åíí³ ðÍ
òà çà â³äñóòíîñò³ êèñíþ ïåðåâàæíî óòâîðþþòüñÿ
ã³äðàòîâàí³ åëåêòðîíè òà ã³äðîêñèëüí³ ðàäèêàëè,

êîòð³ º ïîòóæíèìè îêèñëþâà÷àìè ³ çäàòí³ ðåà-
ãóâàòè ç øèðîêèì êîëîì îðãàí³÷íèõ ìîëåêóë.

Çà ïðèñóòíîñò³ æ ìîëåêóëÿðíîãî êèñíþ ïðî-
äóêòè ðàä³îë³çó âîäè çäàòí³ óòâîðþâàòè ðàäèêà-
ëè ã³äðîïåðîêñèäó ÍÎ
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òà ñóïåðîêñèäí³ àí³îí-

ðàäèêàëè Î
2
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Âçàºìîä³ÿ ïðîäóêò³â ðàä³îë³çó âîäè ç ìîëå-
êóëàìè á³îëîã³÷íèõ ìåìáðàí çàëåæèòü â³ä ñòó-
ïåíÿ õ³ì³÷íî¿ ðåàêòèâíîñò³ öèõ ìîëåêóë. Óòâî-
ðåííÿ â³ëüíèõ ðàäèêàë³â ï³ä âïëèâîì ³îí³çóþ÷î-
ãî âèïðîì³íþâàííÿ â³äáóâàºòüñÿ òàêîæ ó ë³ï³ä-
íèõ ñòðóêòóðàõ. Öå — â³ëüíîðàäèêàëüí³ ïðîäó-
êòè ïåðåîêèñëåííÿ íåíàñè÷åíèõ æèðíèõ êèñëîò,
ñòðîê æèòòÿ ÿêèõ íå ïåðåâèùóº 8 ì³ë³ñåêóíä.
² âñå æ òàêè âîíè çäàòí³ äèôóíäóâàòè íà âåëèê³
â³äñòàí³ òà ³í³ö³þâàòè ïðîöåñè ïåðåêèñíîãî îêè-
ñëåííÿ â îïðîì³íåíèõ êë³òèíàõ.

Òðåòÿ, õ³ì³÷íà ñòàä³ÿ ïðîöåñó ïðîìåíåâîãî
óðàæåííÿ á³îëîã³÷íèõ ñèñòåì ÿâëÿº ñîáîþ ñóêóï-
í³ñòü â³ëüíîðàäèêàëüíèõ ëàíöþãîâèõ ðåàêö³é,

ùî âèíèêëè ï³ä âïëèâîì àêòèâíèõ ïðîäóêò³â ðà-
ä³îë³çó âîäè òà ë³ï³ä³â, â ïåðøó ÷åðãó, ðàäèêàë³â
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Â ðîáîò³ íàâåäåíî ðåçóëüòàòè äîñë³äæåííÿ âïëèâó îäíîðàçîâîãî òà áàãàòîðàçîâîãî äðîáíîãî
çîâí³øíüîãî îïðîì³íåííÿ åêñïåðèìåíòàëüíèõ òâàðèí â ñóìàðí³é äîç³ 2 Ãð íà ñòàí ïëàçìàòè÷íèõ
ìåìáðàí êë³òèí. Âñòàíîâëåíî, ùî ÿê îäíîðàçîâå, òàê ³ äðîáíå áàãàòîðàçîâå îïðîì³íåííÿ ñóïðîâî-
äæóºòüñÿ àêòèâàö³ºþ â³ëüíîðàäèêàëüíèõ îêèñëþâàëüíèõ ðåàêö³é, íà ùî âêàçóâàëî çìåíøåííÿ âì³-
ñòó ôîñôîë³ï³ä³â ó ìàòðèêñ³ ìåìáðàí, ïðèð³ñò æèðíèõ êèñëîò òà íàêîïè÷åííÿ ïðîäóêò³â ïåðåêèñíî-
ãî îêèñëåííÿ ë³ï³ä³â, à òàêîæ ï³äñèëåííÿì ³íòåíñèâíîñò³ ñïîíòàííî¿ õåì³ëþì³íåñöåíö³¿ ñóñïåíç³é
ìåìáðàí. Ïîêàçàíî ñóìàö³þ åôåêò³â äðîáíèõ ñåàíñ³â îïðîì³íåííÿ.
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Îñîáëèâî ³íòåíñèô³êóþòüñÿ ö³ ðåàêö³¿ â ïðè-
ñóòíîñò³ ìîëåêóëÿðíîãî êèñíþ òà ³îí³â ìåòàë³â.
Íà ï³äñòàâ³ ÷èñëåííèõ åêñïåðèìåíòàëüíèõ äîñë³-
äæåíü áóëî âñòàíîâëåíî â³äíîñíó ðàä³î÷óòëè-
â³ñòü ìîëåêóëÿðíèõ êîìïîíåíò³â êë³òèí; ïîêàçà-
íî, ùî íàéá³ëüøîþ ÷óòëèâ³ñòþ äî ðàä³àö³éíîãî
âïëèâó âîëîä³þòü ôîñôîë³ï³äè, ðàä³îë³ç ÿêèõ
òàêîæ, ÿê ³ â³ëüíèõ íåíàñè÷åíèõ æèðíèõ êèñëîò,
íîñèòü õàðàêòåð ëàíöþãîâèõ â³ëüíîðàäèêàëüíèõ
îêèñëþâàëüíèõ ðåàêö³é. Áóëî ñôîðìóëüîâàíî
ïðèïóùåííÿ ïðî òå, ùî ïîðó÷ ç ãåíåòè÷íèì àïà-
ðàòîì ÿê ì³øåííþ á³îëîã³÷íîãî âïëèâó ðàä³àö³¿
(ÄÍÊ) ³ñíóº ùå íå ìåíø ÷óòëèâà ì³øåíü — á³î-
ëîã³÷íà ìåìáðàíà, à íàéá³ëüø ðàíí³é òà ðàä³î-
÷óòëèâèé ïðîöåñ — ðóéíóâàííÿ ïîäâ³éíèõ çâ’ÿç-
ê³â íåíàñè÷åíèõ æèðíèõ êèñëîò ç óòâîðåííÿì òà
ðîçïàäîì ã³äðîïåðîêñèä³â, òîáòî ëàíöþãîâèé
ïðîöåñ îêèñëåííÿ êîìïîíåíò³â ôîñôîë³ï³ä³â
ìåìáðàí.

Îäíî÷àñíî ç öèì ³ ó âîäíèõ ôàçàõ îðãàí³çìó
ïðîöåñ â³ëüíîðàäèêàëüíîãî îêèñëåííÿ, ùî ³í³-
ö³þºòüñÿ ïðîäóêòàìè ðàä³îë³çó âîäè òà ðîç÷èí-
íèì ó í³é êèñíåì, òàêîæ ðîçâèâàºòüñÿ ³ â ê³íöå-
âîìó íàñë³äêó ïðèçâîäèòü äî âèíèêíåííÿ íàä-
ëèøêó òîêñè÷íèõ ïðîäóêò³â ³ç ñïîëóê, ÿê³ ëåãêî
îêèñëþþòüñÿ (ôåíîëüíèõ, îêñ³àðîìàòè÷íèõ òà
³í.). Áóëî ïîêàçàíî, ùî âïëèâ ³îí³çóþ÷îãî âè-
ïðîì³íþâàííÿ, ÿê ³ ³íøèõ ñòðåñîðíèõ ôàêòîð³â, íà
îðãàí³çì ïðîÿâëÿºòüñÿ ð³çêèì çðîñòàííÿì ó êðîâ³
ñòåðî¿äíèõ ãîðìîí³â, êàòåõîëàì³í³â (àäðåíàë³íó,
íîðàäðåíàë³íó) òà ³íøèõ ñòðåñîðíèõ ãîðìîí³â, ùî
ñïðè÷èíÿþòü ñèñòåìíèé âïëèâ íà óâåñü îðãàí³çì.

Âðàõîâóþ÷è òîé ôàêò, ùî ñåðöåâî-ñóäèííà
ñèñòåìà º ïåðøîðÿäíî¿ âàæëèâîñò³ ì³øåííþ
âïëèâó ñòðåñîðíèõ ôàêòîð³â íà îðãàí³çì òà ïî-
øèðåí³ñòü ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, îñîá-
ëèâèé ³íòåðåñ ìàº âèâ÷åííÿ õàðàêòåðó âïëèâó
³îí³çóþ÷îãî âèïðîì³íþâàííÿ íà ñòðóêòóðíî-
ôóíêö³îíàëüíèé ñòàí ìåìáðàí êàðä³îì³îöèò³â,
êë³òèí êðîâ³ (åðèòðîöèò³â, òðîìáîöèò³â).

Óñå öå âèçíà÷èëî ìåòó äàíî¿ ðîáîòè: âñòà-
íîâèòè õàðàêòåð âïëèâó îäíîðàçîâîãî òà äðîá-
íî-áàãàòîðàçîâîãî îïðîì³íåííÿ òâàðèí íà ë³ï³ä-
íèé ñêëàä, ô³çèêî-õ³ì³÷í³ âëàñòèâîñò³ ïëàçìà-
òè÷íèõ ìåìáðàí êàðä³îì³îöèò³â, åëåìåíò³â êðî-
â³ — åðèòðîöèò³â òà òðîìáîöèò³â â åêñïåðèìåíò³.

Ìàòåð³àëè òà ìåòîäè

Â ðîáîò³ âèêîðèñòàíî á³ëèõ áåçïîðîäíèõ
äîðîñëèõ ùóð³â ìàñîþ ò³ëà 180—265 ãð, ÿê³ îòðè-
ìóâàëè çîâí³øíº îïðîì³íåííÿ â äîç³ 2 Ãð (íåëå-
òàëüíà äîçà) îäíîðàçîâî, ³ òó æ ñàìó äîçó äðîá-
íî — ïî 0,5 Ãð ó âèãëÿä³ 4-êðàòíîãî êóðñó ç ³í-
òåðâàëîì 7—8 äí³â ì³æ ñåàíñàìè îïðîì³íåííÿ.
Ï³ääîñë³äíèõ òâàðèí íàðêîòèçóâàëè åòàì³íàëîì
íàòð³þ (30 ìã/100 ã ìàñè ò³ëà), ðîçòèíàëè ãðóä-
íó êë³òêó òà ïóíêö³ºþ ë³âîãî øëóíî÷êà çàáèðà-

ëè êðîâ äëÿ äîñë³äæåííÿ (ç 2—3 êðàïëÿìè ãåïà-
ðèíó), ïîò³ì çàáèðàëè ì³îêàðä äëÿ äîñë³äæåííÿ
÷åðåç 24, 48, 72 ãîä. òà 7 ä³á ï³ñëÿ îäíîðàçîâîãî
îïðîì³íåííÿ. Â ñåð³¿ äîñë³ä³â ç äðîáíî-4-êðàòíèì
îïðîì³íåííÿì äîñë³äæåííÿ âèêîíàíí³ â ò³ æ ñàì³
ñòðîêè ï³ñëÿ îñòàííüîãî ñåàíñó îïðîì³íåííÿ.

²ç äîñë³äæóâàíèõ çðàçê³â êðîâ³ ï³ääîñë³äíèõ
òâàðèí âèä³ëÿëè åðèòðîöèòè øëÿõîì öåíòðè-
ôóãóâàííÿ ãåïàðèí³çîâàíî¿ êðîâ³ ïðè 3000 îá./õâ
ïðîòÿãîì 15—20 õâ. Ñóñïåíç³þ åðèòðîöèò³â ³ç
äíà öåíòðèôóæíî¿ ïðîá³ðêè äâîðàçîâî ïðîìè-
âàëè ô³ç³îëîã³÷íèì ðîç÷èíîì, ï³ñëÿ ÷îãî åðèò-
ðîöèòè âèêîðèñòîâóâàëè äëÿ îòðèìàííÿ ïëàçìà-
òè÷íèõ ìåìáðàí [1].

Òðîìáîöèòè îòðèìóâàëè øëÿõîì öåíòðèôó-
ãóâàííÿ çáàãà÷åíî¿ òðîìáîöèòàìè ïëàçìè êðîâ³
(ï³ñëÿ îòðèìàííÿ åðèòðîöèò³â) ïðè 5000 îá./õâ
ïðîòÿãîì 30 õâ. Â îñàä³ îòðèìóâàëè òðîìáîöè-
òè äëÿ äîñë³äæåííÿ [1].

²ç ì³îêàðäó ï³ääîñë³äíèõ òâàðèí îòðèìóâà-
ëè òà î÷èùóâàëè ïëàçìàòè÷í³ ìåìáðàíè êàðä³î-
ì³îöèò³â ³ç çàñòîñóâàííÿì äèôåðåíö³éíîãî óëü-
òðàöåíòðèôóãóâàííÿ çà ìåòîäîì Louis [8]. Âì³ñò
ë³ï³äíèõ êîìïîíåíò³â ó ñòðóêòóð³ ïëàçìàòè÷íèõ
ìåìáðàí — õîëåñòåðèíó, ôîñôîë³ï³ä³â, æèðíèõ
êèñëîò, âèçíà÷àëè â õëîðîôîðì-ìåòàíîëîâèõ
åêñòðàêòàõ ìåìáðàííèõ ñòðóêòóð, îòðèìàíèõ çà
ìåòîäîì Folch ³ç ñï³âàâò. ç âèêîðèñòàííÿì á³î-
õ³ì³÷íîãî àâòîìàòè÷íîãî àíàë³çàòîðà “Express-
550” (Ñiba-Corning, Âåëèêîáðèòàí³ÿ) ³ ä³àãíî-
ñòè÷íèõ òåñò-ñèñòåì, ðåàãåíò³â ô³ðìè [4, 7]. Ïðî
³íòåíñèâí³ñòü ïðîöåñ³â ÏÎË ðîáèëè âèñíîâîê çà
âì³ñòîì ïåðâèííèõ òà ê³íöåâèõ ïðîäóêò³â öèõ
ðåàêö³é — ä³ºíîâèõ êîí’þãàò³â òà ìàëîíîâîãî
äèàëüäåã³äó, ÿê³ âèçíà÷àëèñü ñïåêòðîôîòîìåòðè-
÷íî çà ìåòîäàìè, îïèñàíèìè â ë³òåðàòóð³ [5, 6].
Âì³ñò á³ëêà â ìåìáðàííèõ ïðåïàðàòàõ âèçíà÷à-
ëè çà Ëîóð³ [9].

Íàäñëàáêå ñâ³ò³ííÿ ðåºñòðóâàëè íà ìåäè÷íî-
ìó õåì³ëþì³íîìåòð³ (ÕËÌ²Ö-01). ²íòåíñèâí³ñòü
õåì³ëþì³íåñöåíö³¿ ãîìîãåíàò³â ó ê³ëüêîñò³ 1 ìë
äîñë³äæóâàëè â ðåæèì³ ñóìàö³¿ ïðè òåìïåðàòóð³
37 îÑ. Ñïàëàõ õåì³ëþì³íåñöåíö³¿ çàïèñóâàëè íà
ñàìîïèñö³ ÊÑÏ-4 ïðîòÿãîì 5 õâ. ïðè øâèäêîñò³
720 ìì/ãîä. [3].

Ðåçóëüòàòè ðîáîòè îáðîáëåí³ çà äîïîìîãîþ
ìåòîä³â âàð³àö³éíî¿ ñòàòèñòèêè ç âèêîðèñòàííÿì
ïåðñîíàëüíîãî êîìï’þòåðà òà â³äïîâ³äíîãî ïà-
êåòó ïðîãðàì.

Ðåçóëüòàòè äîñë³äæåííÿ

Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî ïðè îä-
íîðàçîâîìó îïðîì³íåíí³ òâàðèí (òàáë. 1) âì³ñò
õîëåñòåðèíó (ÕÑ) â ïëàçìàòè÷íèõ ìåìáðàíàõ
êàðä³îì³îöèò³â, åðèòðîöèò³â ³ òðîìáîöèò³â äî-
ñòîâ³ðíî íå çì³íþºòüñÿ ïîð³âíÿíî ç êîíòðîëåì
÷åðåç 24, 48, 72 ãîä. ³ 7 ä³á ï³ñëÿ îïðîì³íåííÿ.
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Îäíî÷àñíî ç öèì ñïîñòåð³ãàºòüñÿ çìåíøåííÿ ð³-
âíÿ ôîñôîë³ï³ä³â (ÔË). Òàê, âì³ñò ôîñôîë³ï³ä³â
ó ñàðêîëåì³ êàðä³îì³îöèò³â ÷åðåç 24 ³ 48 ãîä. ï³-
ñëÿ îïðîì³íåííÿ ïðîÿâëÿº ïåâíó òåíäåíö³þ äî
çìåíøåííÿ, à ÷åðåç 72 ãîä. ³ 7 ä³á çìåíøóºòüñÿ
â³äïîâ³äíî íà 35 % ³ 30 % ïîð³âíÿíî ç êîíòðî-
ëåì. Â ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â ³
òðîìáîöèò³â ÷åðåç 24 ³ 48 ãîä. ï³ñëÿ îïðîì³íåí-
íÿ âì³ñò ôîñôîë³ï³ä³â òàêîæ ìàº òåíäåíö³þ äî
çìåíøåííÿ. ×åðåç 72 ãîä. ³ 7 ä³á ð³âåíü ôîñôîë³-
ï³ä³â ó ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â
çìåíøóºòüñÿ íà 34,5 % òà 33 % â³äïîâ³äíî, à â
ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â — íà
40 % ³ 36 % ïîð³âíÿíî ç êîíòðîëüíèìè âåëè÷è-
íàìè.

Êð³ì âêàçàíèõ ê³ëüê³ñíèõ çì³í ïðè îäíîêðàò-
íîìó îïðîì³íåíí³ çì³íþºòüñÿ ³ ÿê³ñíèé ñêëàä ë³-
ï³ä³â ìåìáðàí. Çîêðåìà, ñïîñòåð³ãàºòüñÿ ïðèð³ñò
â ìåìáðàíàõ ïðîäóêò³â ã³äðîë³çó ôîñôîë³ï³ä³â —
æèðíèõ êèñëîò (ÆÊ). ×åðåç 24 ³ 48 ãîä. ï³ñëÿ
îïðîì³íåííÿ âì³ñò æèðíèõ êèñëîò â ñàðêîëåì³
êàðä³îì³îöèò³â ³ ïëàçìàòè÷íèõ ìåìáðàíàõ åðè-
òðîöèò³â ³ òðîìáîöèò³â ìàº òåíäåíö³þ äî çá³ëü-
øåííÿ; ÷åðåç 72 ãîä. ³ 7 ä³á âì³ñò æèðíèõ êèñëîò
çá³ëüøóºòüñÿ â³äïîâ³äíî íà 26 % ³ 19 % â ñàðêî-
ëåì³ êàðä³îì³îöèò³â, íà 31 % ³ 34 % â ïëàçìàòè÷-
íèõ ìåìáðàíàõ åðèòðîöèò³â ³ íà 52 % ³ 62.5 % â
ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â ó ïîð³â-
íÿíí³ ç êîíòðîëåì.

Ïðè äðîáíîìó 4-ðàçîâîìó îïðîì³íåíí³ òâà-
ðèí ó ñóìàðí³é äîç³ 2 Ãð (òàáë. 2) íà â³äì³íó â³ä
îäíîðàçîâîãî îïðîì³íåííÿ â äîç³ 2 Ãð ñïîñòåð³-
ãàþòüñÿ äîñòîâ³ðí³ çì³íè âì³ñòó ÕÑ â ïëàçìàòè-
÷íèõ ìåìáðàíàõ óñ³õ äîñë³äæóâàíèõ êë³òèí: ÷å-
ðåç 72 ãîä. òà 7 ä³á ï³ñëÿ îïðîì³íåííÿ âì³ñò ÕÑ
çá³ëüøóºòüñÿ ïîð³âíÿíî ç êîíòðîëåì â³äïîâ³äíî
íà 17 % òà 23 % â ñàðêîëåì³ êàðä³îì³îöèò³â, íà
29 % òà 31.5 % ó ïëàçìàòè÷íèõ ìåìáðàíàõ åðèò-
ðîöèò³â ³ íà 39 % òà 41.5 % ó ïëàçìàòè÷íèõ ìåì-
áðàíàõ òðîìáîöèò³â. Òîáòî, ïðè äðîáíî-4-ðàçî-
âîìó îïðîì³íåíí³ â³äáóâàºòüñÿ ïîñòóïîâå íàêî-
ïè÷åííÿ â ìåìáðàíàõ êë³òèí ÕÑ — âîíè ñòàþòü
æîðñòê³øèìè, ³ öå íå ìîæå íå âïëèâàòè íà îñíîâ-
í³ ¿õí³ âëàñòèâîñò³: áàð’ºðí³, òðàíñïîðòí³, ðå-
öåïòîðí³ òà ³í.

Âì³ñò ÔË ó äîñë³äæóâàíèõ ìåìáðàíàõ ïðè
áàãàòîðàçîâîìó äðîáíîìó êóðñîâîìó îïðîì³-
íåíí³ çìåíøóºòüñÿ â çàëåæíîñò³ â³ä ñòðîêó â³ä
ïî÷àòêó îïðîì³íåííÿ ³ º ð³çíîãî ñòóïåíÿ âèðà-
æåíîñò³ â ð³çíèõ êë³òèíàõ. Òàê, â ïëàçìàòè÷íèõ
ìåìáðàíàõ êàðä³îì³îöèò³â âì³ñò ÔË ÷åðåç 24 ãîä.
äîñòîâ³ðíî íå çì³íþâàâñÿ ïîð³âíÿíî ç êîíòðî-
ëåì. Àëå ÷åðåç 48 òà 72 ãîä. ï³ñëÿ çàê³í÷åííÿ êóð-
ñó îïðîì³íåííÿ âì³ñò ÔË çíèæóºòüñÿ â³äïîâ³ä-
íî íà 30 % òà 45.6 % ïîð³âíÿíî ç âèõ³äíèìè âåëè-
÷èíàìè. Íà 7 äîáó ï³ñëÿ çàê³í÷åííÿ êóðñó îïðî-

ì³íåííÿ ð³âåíü ÔË çàëèøàºòüñÿ çíèæåíèì ³ ñêëà-
äàº 52 % â³ä âèõ³äíîãî ð³âíÿ.

Àíàëîã³÷í³ íàïðàâëåí³ñòü òà ñòóï³íü âèðàæå-
íîñò³ ìàþòü çì³íè ð³âíÿ ÔË â ìåìáðàíàõ åðèò-
ðîöèò³â òà òðîìáîöèò³â ïðè áàãàòîðàçîâîìó êóð-
ñîâîìó îïðîì³íåíí³. Ïðè öüîìó ÷åðåç 48 òà 72 ãîä.
ï³ñëÿ çàê³í÷åííÿ êóðñó îïðîì³íåííÿ çíèæåííÿ
ð³âíÿ ÔË ñêëàäàº â³äïîâ³äíî 31.7 % òà 47.6 %
ó ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â òà 40 %
òà 54 % â ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöè-
ò³â ïîð³âíÿíî ç êîíòðîëåì. Ñë³ä â³äì³òèòè, ùî
íà â³äì³íó îä ð³âíÿ ÔË â ïëàçìàòè÷íèõ ìåìáðà-
íàõ êàðä³îì³îöèò³â ÷åðåç 7 ä³á çíèæåííÿ âì³ñòó
ÔË â ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â òà
òðîìáîöèò³â º ìåíø âèðàæåíèì ³ ìàº òåíäåíö³þ
äî çá³ëüøåííÿ: â ïëàçìàòè÷íèõ ìåìáðàíàõ åðè-
òðîöèò³â öåé ïîêàçíèê äîñÿãàº 70 %, à â ïëàçìà-
òè÷íèõ ìåìáðàíàõ òðîìáîöèò³â — 61 % â³ä âè-
õ³äíîãî ð³âíÿ, õî÷à ïðè öüîìó âåëè÷èíè öèõ ïî-
êàçíèê³â çàëèøàþòüñÿ äîñòîâ³ðíî íèæ÷èìè â³ä
êîíòðîëüíèõ âåëè÷èí.

Òàêîæ ïðè äðîáíî-áàãàòîðàçîâîìó îïðîì³-
íåíí³ ñïîñòåð³ãàºòüñÿ ïåâíà ³íòåíñèô³êàö³ÿ ïðî-
öåñ³â ã³äðîë³çó òà äåãðàäàö³¿ ÔË, ùî ïðèçâîäèòü
äî á³ëüø âèðàæåíîãî íàêîïè÷åííÿ ïðîäóêò³â öèõ
ïðîöåñ³â — æèðíèõ êèñëîò. Òàê, ÷åðåç 48 òà 72
ãîä. ï³ñëÿ îïðîì³íåííÿ òâàðèí âì³ñò ÆÊ äîñòî-
â³ðíî çá³ëüøóºòüñÿ â³äïîâ³äíî íà 44.5 % òà 71.4 %
â ñàðêîëåì³ êàðä³îì³îöèò³â, 41 % òà 51.4 % ó ïëà-
çìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â ³ 42 % òà
49.6 % â ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â
ïîð³âíÿíî ç êîíòðîëåì. Íà 7 äîáó ï³äâèùåííÿ
ð³âíÿ ÆÊ ó âñ³õ äîñë³äæóâàíèõ êë³òèíàõ ìåíø
âèðàæåíî ³ ïðîÿâëåíî òåíäåíö³þ äî íîðìàë³çà-
ö³¿,  ïîì³òíî â³äñòàâàííÿ â³ä êîíòðîëüíèõ âåëè-
÷èí íà 33 %, 15.4 % òà 26 % ó ïëàçìàòè÷íèõ ìåì-
áðàíàõ êàðä³îì³îöèò³â, åðèòðîöèò³â òà òðîìáî-
öèò³â â³äïîâ³äíî.

Ïîð³âíÿëüíèé àíàë³ç îòðèìàíèõ ðåçóëüòàò³â
äîçâîëÿº ä³éòè âèñíîâêó ïðî òå, ùî ³ñíóþòü ÿê³-
ñí³ â³äì³ííîñò³ ó çì³í³ âì³ñòó ÆÊ â äîñë³äæóâà-
íèõ ìåìáðàíàõ ïðè îäíîðàçîâîìó òà áàãàòîðà-
çîâîìó äðîáíîìó îïðîì³íåíí³ òâàðèí. Öå ïîëÿ-
ãàº â òîìó, ùî â óìîâàõ îäíîðàçîâîãî îïðîì³-
íåííÿ â äîç³ 2 Ãð âì³ñò ÆÊ, ïî÷èíàþ÷è ç ðàíí³õ
ñòðîê³â ï³ñëÿ îïðîì³íåííÿ ³ äî 7 äîáè, ïðîÿâëÿº
òåíäåíö³þ äî ïîñò³éíîãî ïðèðîñòó, äîñÿãàþ÷è
ìàêñèìóìó íà 7 äîáó â òðîìáîöèòàõ òà åðèòðî-
öèòàõ. Âîäíî÷àñ áàãàòîðàçîâå äðîáíå îïðîì³-
íåííÿ â ñóìàðí³é äîç³ 2 Ãð ñóïðîâîäæóºòüñÿ ï³-
êîâèì ï³äâèùåííÿì âì³ñòó ÆÊ ó âñ³õ äîñë³äæó-
âàíèõ ìåìáðàíàõ ÷åðåç 72 ãîä. ï³ñëÿ çàê³í÷åííÿ
êóðñó îïðîì³íåííÿ, òà íà 7 äîáó öåé ïîêàçíèê ïî-
÷èíàº íîðìàë³çóâàòèñÿ, ùî ïðîÿâëÿºòüñÿ â çìåí-
øåí³ âì³ñòó ÆÊ â ìåìáðàíàõ, ÿê³ äîñë³äæóâàëèñÿ.

Ïðî àêòèâàö³þ â³ëüíîðàäèêàëüíèõ ïðîöåñ³â
îêèñëåííÿ ìîæíà ðîáèòè âèñíîâîê çà ïåðâèííè-



336 Íàóêîâ³ çàïèñêè. Òîì 9. Ñïåö³àëüíèé âèïóñê

ìè òà ê³íöåâèìè ïðîäóêòàìè ÏÎË. Ïðè îäíî-
ðàçîâîìó îïðîì³íåíí³ â äîç³ 2 Ãð (òàáë. 3) êîí-
öåíòðàö³ÿ ïåðâèííèõ ïðîäóêò³â ÏÎË — ä³ºíî-
âèõ êîí’þãàò³â (ÄÊ), äîñòîâ³ðíî çá³ëüøóºòüñÿ
÷åðåç 48 òà 72 ãîä. â³äïîâ³äíî íà 93 % òà 65 % â
ñàðêîëåì³ êàðä³îì³îöèò³â, íà 50 % òà 110 % ó ïëà-
çìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â ³ 68.5 % òà
107 % â ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â
ïîð³âíÿíî ç êîíòðîëåì.

Ïðè äðîáíî-áàãàòîðàçîâîìó îïðîì³íåíí³ â
ñóìàðí³é äîç³ 2 Ãð (òàáë. 4) êîíöåíòðàö³ÿ ÄÊ äî-
ñòîâ³ðíî çá³ëüøóºòüñÿ ïîð³âíÿíî ç êîíòðîëüíè-
ìè âåëè÷èíàìè ÷åðåç 24, 48 òà 72 ãîä. ï³ñëÿ çà-
ê³í÷åííÿ êóðñó îïðîì³íåííÿ â³äïîâ³äíî íà
63.6 %, 154.5 % òà 172.7 % â ñàðêîëåì³ êàðä³îì³-
îöèò³â, íà 83.6 %, 117 % òà 148.8 % ó ïëàçìàòè÷-
íèõ ìåìáðàíàõ åðèòðîöèò³â, íà 77.5 % 102 % òà
150 % ó ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â.

Òàêîæ ïðè îäíîðàçîâîìó òà äðîáíî-áàãàòî-
ðàçîâîìó îïðîì³íåíí³ ñïîñòåð³ãàºòüñÿ çá³ëüøåí-
íÿ êîíöåíòðàö³¿ ê³íöåâèõ ïðîäóêò³â ÏÎË, çîêðå-
ìà, ìàëîíîâîãî äèàëüäåã³äó (ÌÄÀ). Òàê, ïðè
îäíîðàçîâîìó îïðîì³íåíí³ (òàáë. 3) êîíöåíòðà-
ö³ÿ ÌÄÀ ÷åðåç 48 òà 72 ãîä. äîñòîâ³ðíî çá³ëüøó-
ºòüñÿ ïîð³âíÿíî ç êîíòðîëåì â³äïîâ³äíî íà 85 %
òà 67.5 % â ïëàçìàòè÷íèõ ìåìáðàíàõ êàðä³îì³î-
öèò³â, 27 % òà 89 % ó ïëàçìàòè÷íèõ ìåìáðàíàõ
åðèòðîöèò³â ³ 117 % òà 154 % ó ïëàçìàòè÷íèõ
ìåìáðàíàõ òðîìáîöèò³â. Ïðè äðîáíî-áàãàòîðà-
çîâîìó îïðîì³íåíí³ òâàðèí (òàáë. 4) êîíöåíòðà-
ö³ÿ ÌÄÀ ÷åðåç 24, 48 òà 72 ãîä. ï³ñëÿ îïðîì³íåí-
íÿ äîñòîâ³ðíî çá³ëüøóºòüñÿ â³äïîâ³äíî íà 37.5 %,
122.55 % òà 125 % â ñàðêîëåì³ êàðä³îì³îöèò³â,
62 %, 92 % òà 113.5 % â ïëàçìàòè÷íèõ ìåìáðà-
íàõ åðèòðîöèò³â ³ 77 %, 117 % òà 154.3 % ó ïëàç-
ìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â ïîð³âíÿíî ç
êîíòðîëüíèìè âåëè÷èíàìè.

ßê ïðè îäíîðàçîâîìó, òàê ³ ïðè äðîáíî-áà-
ãàòîðàçîâîìó îïðîì³íåíí³ ÷åðåç 7 ä³á â äîñë³äæó-
âàíèõ ìåìáðàíàõ ³íòåíñèâí³ñòü ïðîöåñ³â ÏÎË
çìåíøóºòüñÿ, íà ùî âêàçóº äîñòîâ³ðíå çíèæåííÿ
âì³ñòó ÄÊ òà ÌÄÀ ïîð³âíÿíî ç âåëè÷èíàìè,
îòðèìàíèìè ÷åðåç 48 òà 72 ãîä. ï³ñëÿ îïðîì³íåí-
íÿ, õî÷à âåëè÷èíè öüîãî ïîêàçíèêà ïðîäîâæó-
þòü ùå ïåðåâèùóâàòè êîíòðîëüíèé ð³âåíü ó ñå-
ðåäíüîìó íà 50—60 %.

Ôàêò ³íòåíñèô³êàö³¿ â³ëüíîðàäèêàëüíèõ îêèñ-
ëþâàëüíèõ ðåàêö³é ïðè îïðîì³íåíí³ ï³ääîñë³ä-
íèõ òâàðèí ï³äòâåðäæóºòüñÿ òàêîæ ïðè çàñòîñó-
âàíí³ ìåòîäó âèì³ðþâàííÿ ³íòåíñèâíîñò³ ñïîí-
òàííîãî íàäñëàáêîãî ñâ³ò³ííÿ (õåì³ëþì³íåñöåí-
ö³¿) ñóñïåíç³é äîñë³äæóâàíèõ ìåìáðàí.

ßê ïðè îäíîðàçîâîìó, òàê ³ ïðè äðîáíî-áà-
ãàòîðàçîâîìó îïðîì³íåíí³ òâàðèí ìàêñèìàëüíà
³íòåíñèâí³ñòü ñïîíòàííî¿ õåì³ëþì³íåñöåíö³¿
(ÑÕËÖ) ñïîñòåð³ãàºòüñÿ â ñàðêîëåì³ êàðä³îì³î-
öèò³â. Ïðè îäíîðàçîâîìó îïðîì³íåíí³ â äîç³ 2 Ãð
(òàáë. 5) ³íòåíñèâí³ñòü ÑÕËÖ äîñÿãàº ìàêñèìó-
ìó ÷åðåç 48 ãîä. ï³ñëÿ îïðîì³íåííÿ â ïëàçìàòè÷-
íèõ ìåìáðàíàõ âñ³õ êë³òèí: äîñòîâ³ðíî çá³ëüøó-
ºòüñÿ ïîð³âíÿíî ç êîíòðîëåì íà 353.4 % â ñàðêî-
ëåì³ êàðä³îì³îöèò³â, íà 252 % ó ïëàçìàòè÷íèõ
ìåìáðàíàõ åðèòðîöèò³â ³ íà 85 % â ïëàçìàòè÷-
íèõ ìåìáðàíàõ òðîìáîöèò³â.

Ïðè äðîáíî-áàãàòîðàçîâîìó îïðîì³íåíí³ â
ñóìàðí³é äîç³ 2 Ãð (òàáë. 6) ³íòåíñèâí³ñòü ÑÕËÖ
äîñÿãàº ìàêñèìóìó ÷åðåç 72 ãîä. ó ïëàçìàòè÷íèõ
ìåìáðàíàõ âñ³õ êë³òèí: äîñòîâ³ðíî çá³ëüøóºòü-
ñÿ ïîð³âíÿíî ç êîíòðîëåì íà 766 % â ñàðêîëåì³
êàðä³îì³îöèò³â, íà 491.5 % òà 547 % â³äïîâ³äíî
â ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â ³ òðîì-
áîöèò³â.

Ïðè îäíîðàçîâîìó îïðîì³íåíí³ â äîç³ 2 Ãð ³
äðîáíî-áàãàòîðàçîâîìó îïðîì³íåíí³ â ñóìàðí³é

Ïîêàçíèêè ë³ï³äíî¿ ñòðóêòóðè ïëàçìàòè÷íèõ ìåìáðàí êë³òèí
ïðè îäíîðàçîâîìó îïðîì³íåíí³ òâàðèí ó äîç³ 2 Ãð. (M ± m)

   0.61 0.40*    68.0* 0.69   0.41*            91.0*   0.75        0.43* 103.2*

  ±0.05      ±0.05    ±6.1       ±0.05 ±0.03       ±8.3 ±0.09      ±0.04 ±9.6

ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü    0.68 0.57    57.0 0.71   0.61       68.0   0.70        0.67 63.5
 ±0.05       ±0.07    ±4.9       ±0.07 ±0.05       ±7.6 ±0.06      ±0.07 ±5.8

ÕÑ ÔË ÆÊ ÕÑ ÔË ÆÊ ÕÑ ÔË ÆÊ

Îïðîì³íåííÿ
  24 ãîä.

   0.71 0.51    60.1 0.72   0.58       69.0   0.69        0.63  65.7
 ±0.06       ±0.03    ±7.0       ±0.06 ±0.04       ±7.3 ±0.07      ±0.08 ±7.1

48 ãîä.
   0.67 0.53    61.5 0.70   0.56       73.0   0.73        0.60 73.1
 ±0.07       ±0.04    ±6.9       ±0.06 ±0.06       ±7.1 ±0.08      ±0.05 ±8.3

72 ãîä.
   0.70 0.37*    72.0* 0.73   0.40*       89.2*   0.71        0.40* 96.7*

 ±0.08       ±0.03    ±6.5       ±0.05 ±0.04       ±7.1 ±0.06      ±0.05 ±8.9

7 ä³á

Ïðèì³òêè:  ÕÑ — õîëåñòåðèí (ìêìîëü/ìã); ÔË — ôîñôîë³ï³äè (ìêìîëüÔí/ìã á³ëêà); ÆÊ — æèðí³ êèñëîòè (ìêã/ìã);
* — ð³çíèöÿ äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).

Òàáëèöÿ 1
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äîç³ 2 Ãð äîñòîâ³ðíî íàéá³ëüøî¿ ³íòåíñèâíîñò³
ÑÕËÖ äîñÿãàº â ïëàçìàòè÷íèõ ìåìáðàíàõ êàð-
ä³îì³îöèò³â; ïðè îäíîðàçîâîìó îïðîì³íåíí³ ì³-
í³ìàëüíà ³íòåíñèâí³ñòü ÑÕËÖ ñïîñòåð³ãàºòüñÿ â
ïëàçìàòè÷íèõ ìåìáðàíàõ òðîìáîöèò³â. Ïðè äðî-
áíî-áàãàòîðàçîâîìó îïðîì³íåíí³ ³íòåíñèâí³ñòü
ÑÕËÖ ó ïëàçìàòè÷íèõ ìåìáðàíàõ åðèòðîöèò³â
òà òðîìáîöèò³â ìàéæå îäíàêîâà ³ äîñòîâ³ðíî
íèæ÷à, í³æ ó ñàðêîëåì³ êàðä³îì³îöèò³â

×åðåç 7 ä³á ï³ñëÿ îäíîðàçîâîãî òà äðîáíî-
áàãàòîðàçîâîãî îïðîì³íåííÿ ³íòåíñèâí³ñòü
ÑÕËÖ äîñòîâ³ðíî çìåíøóºòüñÿ ó âñ³õ äîñë³äæó-
âàíèõ êë³òèíàõ òà çàëèøàºòüñÿ äîñòîâ³ðíî âè-
ùîþ çà êîíòðîëüíèé ð³âåíü íà 500 % ó ïëàçìà-
òè÷íèõ ìåìáðàíàõ êàðä³îì³îöèò³â, 187.6 % òà
165.3 % â³äïîâ³äíî â ïëàçìàòè÷íèõ ìåìáðàíàõ

åðèòðîöèò³â òà òðîìáîöèò³â ïðè äðîáíî-áàãàòî-
ðàçîâîìó îïðîì³íåíí³.

Âèñíîâêè

1. ßê îäíîðàçîâå, òàê ³ áàãàòîðàçîâå äðîáíå
êóðñîâå îïðîì³íåííÿ â ñóìàðí³é äîç³ 2 Ãð ñóïðî-
âîäæóºòüñÿ àêòèâàö³ºþ â³ëüíîðàäèêàëüíèõ îêè-
ñëþâàëüíèõ ðåàêö³é, íà ùî âêàçóº çìåíøåííÿ
ÔË â ìàòðèêñ³ ìåìáðàí, ïðèð³ñò ÆÊ, íàêîïè-
÷åííÿ ïðîäóêò³â ÏÎË — ÄÊ ³ ÌÄÀ, à òàêîæ
çá³ëüøåííÿ ³íòåíñèâíîñò³ íàäñëàáêîãî ñâ³ò³ííÿ
ñóñïåíç³é ìåìáðàí êàðä³îì³îöèò³â, åðèòðîöèò³â
òà òðîìáîöèò³â.

2. Áàãàòîðàçîâå äðîáíå îïðîì³íåííÿ ñóïðî-
âîäæóºòüñÿ ñóìàö³ºþ åôåêò³â ïðîì³æíèõ äîç
îïðîì³íåííÿ, ùî â ê³íöåâîìó ðåçóëüòàò³ ïðè

   0.80* 0.30*    74.5* 0.92*   0.44*           78.5*   0.99*       0.41* 80.0*
 ±0.07      ±0.04    ±6.7       ±0.08 ±0.05       ±8.2 ±0.08      ±0.04 ±7.6

ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü    0.65 0.57    56.0 0.70   0.63       68.0   0.70        0.67 63.5
 ±0.06       ±0.06    ±5.6       ±0.06 ±0.06       ±7.6 ±0.06      ±0.07 ±5.8

ÕÑ ÔË ÆÊ ÕÑ ÔË ÆÊ ÕÑ ÔË ÆÊ

Îïðîì³íåííÿ
24 ãîä.

   0.69 0.55    61.0 0.75   0.57       73.0   0.75        0.57  75.0
 ±0.07       ±0.05    ±5.9       ±0.07 ±0.04       ±7.1 ±0.07      ±0.05 ±7.6

48 ãîä.
   0.71 0.40*    81.0* 0.86   0.43*      96.0   0.80        0.40* 90.2
 ±0.07       ±0.03    ±7.0       ±0.09 ±0.03       ±8.5 ±0.08      ±0.04 ±8.0

72 ãîä.
   0.76 0.31*    96.0* 0.90*   0.33*     103.0*   0.97*       0.31* 95.0*
 ±0.06       ±0.02    ±8.5       ±0.08 ±0.02      ±10.1 ±0.07      ±0.02 ±9.2

7 ä³á

Ïîêàçíèêè ë³ï³äíî¿ ñòðóêòóðè ïëàçìàòè÷íèõ ìåìáðàí êë³òèí ïðè äðîáíîìó êóðñîâîìó
îïðîì³íåíí³ â ñóìàðí³é äîç³ 2 Ãð (Ì±m)

ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü

ÄÊ ÌÄÀ ÄÊ ÌÄÀ ÄÊ ÌÄÀ

Îïðîì³íåííÿ
24 ãîä.

48 ãîä.

72 ãîä.

7 ä³á

Ïîêàçíèêè ³íòåíñèâíîñò³ ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â ó ïëàçìàòè÷íèõ ìåìáðàíàõ
êë³òèí ïðè îäíîðàçîâîìó îïðîì³íåíí³ åêñïåðèìåíòàëüíèõ òâàðèí ó äîç³ 2 Ãð (Ì± m)

       39.8 0.51*  37.6    0.49      36.5         0.49
      ±4.1        ±0.03  ±2.9  ±0.05      ±4.0       ±0.05

       27.5 0.40   25.6    0.37      28.0         0.35
      ±2.3        ±0.03  ±2.5  ±0.04      ±3.1       ±0.03

       36.0 0.49   39.7    0.45      35.7         0.50
      ±4.5        ±0.05  ±3.1  ±0.03      ±3.9       ±0.04

      53.0*         0.74*  38.5   0.47*     47.2*        0.76*
     ±6.0       ±0.08 ±2.9 ±0.05     ±2.7      ±0.08

       45.3* 0.67*  53.7*    0.70*      58.0*         0.89*
      ±3.5        ±0.05  ±4.7  ±0.06      ±2.7       ±0.09

Ïðèì³òêà:  * — ð³çíèöÿ äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).

Ïðèì³òêè: ÄÊ — ä³ºíîâ³ êîí’þãàòè (Å
232

·ã-1 á³ëêó); ÌÄÀ — ìàëîíîâèé äèàëüäåã³ä (ìêìîëü·ìã–1 á³ëêó); * — ð³çíèöÿ
äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).

Òàáëèöÿ 2
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ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü

ÄÊ ÌÄÀ ÄÊ ÌÄÀ ÄÊ ÌÄÀ

Îïðîì³íåííÿ
24 ãîä.

48 ãîä.

72 ãîä.

7 ä³á
       50.6 0.70*  44.0*    0.70*      49.0*         0.60*
      ±5.1        ±0.07  ±3.9  ±0.06      ±5.3       ±0.05

       27.5 0.40   25.6    0.37      28.0         0.35
      ±2.3        ±0.03  ±2.5  ±0.04      ±3.1       ±0.03

       45.0* 0.55*   47.0*    0.60*      49.7*         0.62
      ±4.2        ±0.06  ±3.1  ±0.07      ±5.1       ±0.07

      70.0*         0.89*  55.6*   0.71*     56.5*        0.76*
     ±6.3       ±0.09 ±6.0 ±0.07     ±6.1      ±0.08

       75.0* 0.90*  63.7*    0.79*      70.0*         0.89*
      ±6.7        ±0.08  ±6.5  ±0.06      ±6.1       ±0.09

Ïîêàçíèêè ³íòåíñèâíîñò³ ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â ó ïëàçìàòè÷íèõ ìåìáðàíàõ ïðè
áàãàòîðàçîâîìó äðîáíîìó îïðîì³íåíí³ òâàðèí ó ñóìàðí³é äîç³ 2 Ãð ïðîòÿãîì 4 òèæí³â (Ì±m)

²íòåíñèâí³ñòü ñïîíòàííî¿ õåì³ëþì³íåñöåíö³¿ ïëàçìàòè÷íèõ ìåìáðàí êë³òèí ïðè
áàãàòîðàçîâîìó äðîáíîìó îïðîì³íåíí³ òâàðèí ó ñóìàðí³é äîç³ 2 Ãð (Ì±m)

ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü

Îïðîì³íåííÿ
24 ãîä.

48 ãîä.

72 ãîä.

7 ä³á

Õåì³ëþì³íåñöåíö³ÿ (³ìïóëüñ³â/ñåê)

54.26 61.2 49.0
±5.3         ±76.0 ±4.5

 280.0*        189.0*        115.2*
 ±24.6        ±17.6        ±10.7

  345.0*         300.0*         240.0*
  ±30.6         ±29.2         ±25.6

  470.0*         362.0*         317.0*
  ±50.1         ±35.0         ±15.0

   325.6*         176.0*         130.0*
   ±40.1         ±19.0         ±15.0

²íòåíñèâí³ñòü ñïîíòàííî¿ õåì³ëþì³íåñöåíö³¿ ïëàçìàòè÷íèõ ìåìáðàí êë³òèí (â ³ìï./ñåê)
ïðè îäíîðàçîâîìó îïðîì³íåíí³ åêñïåðèìåíòàëüíèõ òâàðèí ó äîç³ 2 Ãð (Ì±m)

ÅðèòðîöèòèÓìîâè
åêñïåðè-

ìåíòó

Êàðä³îì³îöèòè Òðîìáîöèòè

Êîíòðîëü

Îïðîì³íåííÿ
24 ãîä.

48 ãîä.

72 ãîä.

7 ä³á

Õåì³ëþì³íåñöåíö³ÿ (³ìïóëüñ³â/ñåê)

54.26 61.2 49.0
±5.30 ±7.0 ±4.5

 189.34*        120.0*          67.0*
 ±17.6        ±11.7          ±5.9

  246.0*         215.5* 90.6*
  ±20.5         ±19.7 ±9.2

  190.0*         136.0* 71.0*
  ±18.7         ±14.0 ±6.9

42.3 75.0 56.0
±4.0 ±6.9 ±5.1

Ïðèì³òêà:  * — ð³çíèöÿ äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).

Ïðèì³òêà:  * — ð³çíèöÿ äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).

Ïðèì³òêà:  * — ð³çíèöÿ äîñòîâ³ðíà ïîð³âíÿíî ç êîíòðîëåì (ð<0.05).
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îäí³é ³ ò³é æå ñóìàðí³é äîç³ 2 Ãð ïðèçâîäèòü äî
á³ëüø çíà÷íèõ çì³í ñòðóêòóðíîãî ñêëàäó ïëàç-
ìàòè÷íèõ ìåìáðàí êë³òèí ñåðöåâî-ñóäèííî¿ ñè-
ñòåìè.

3. Íà îñíîâ³ ïîð³âíÿëüíîãî àíàë³çó îòðèìà-
íèõ ðåçóëüòàò³â ìîæíà çðîáèòè âèñíîâêè ïðî òå,
ùî ñòóï³íü âèðàæåíîñò³ çì³í ë³ï³äíîãî ñêëàäó
ìåìáðàí òà ³íòåíñèâíîñò³ ÏÎË çàëåæèòü â³ä õà-
ðàêòåðó îïðîì³íåííÿ (îäíîðàçîâå ÷è äðîáíî-
áàãàòîðàçîâå) òà ÷àñó ñïîñòåðåæåííÿ ï³ñëÿ îñòàí-
íüîãî ñåàíñó îïðîì³íåííÿ.

Kuchmenko O. B.

STRUCTURAL AND FUNCTIONAL CONDITION OF
PLASMATIC MEMBRANES OF KARDIOMIOCYTES
AND BLOOD CELLS UNDER THE INFLUENCE OF

IONIZATIONAL RADIATION

The results of research of influence of once and repeated fractional external ray
treatment of experimental animals in summary dose of 2 Gr on condition of plasmatic
membranes of cells in this article are given. Also there are arranged that both once and
repeated fractional external ray treatment are accompanied by activation of free-radical
peroxidation and, as a result, decrease of content of phospholipids in the matrix of
membranes, increase of free fatty acids and products of LPO(lipid peroxidation) and
intensification of chemiluminisczantion of suspensions of membranes. The summation
of effects of fractional sittings of ray treatment is demonstrated.
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