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Äèíàì³êà ïîêàçíèê³â â³ëüíîðàäèêàëüíîãî îêèñíåííÿ
êðîâ³ ó ñîáàê ç ð³çíèì ñòóïåíåì ðàä³î÷óòëèâîñò³

Èññëåäîâàíû õàðàêòåðèñòèêè ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ êðîâè ñîáàê îáëó÷åííûõ
ïðîòîíàìè â äèàïàçîíå ëåòàëüíûõ äîç (130�370 Ãð). Îòìå÷åíû äîñòîâåðíûå ðàçëè÷èÿ
äèíàìèêè ñâå÷åíèÿ êðîâè ó ðàäèî÷óâñòâèòåëüíûõ è ðàäèîóñòîé÷èâûõ æèâîòíûõ. Ñäåëàí âûâîä
î òîì, ÷òî õåìèëþìèíåñöåíòíûé îòâåò êðîâè ïðè ëîêàëüíîì îáëó÷åíèè îáëàñòè ãîëîâíîãî
ìîçãà çíà÷èòåëüíî îòëè÷àåòñÿ îò òàêîâîãî â ñëó÷àå òîòàëüíîãî îáëó÷åíèÿ æèâîòíûõ.

ÂÑÒÓÏ

Ïðîáëåìó ðàä³î÷óòëèâîñò³ â³äíîñÿòü äî
íàéâàæëèâ³øèõ ó ðàä³îá³îëîã³¿. Îñîáëèâà
óâàãà ïðèä³ëÿºòüñÿ ïèòàííÿì ïðî ÷èííèêè,
ÿê³ âèçíà÷àþòü ¿¿ ñòóï³íü, à òàêîæ øëÿõè ¿¿
ìîäèô³êàö³¿. Ïðîâîäèòüñÿ ïîñò³éíèé ïîøóê
ìåõàí³çì³â, ùî ôîðìóþòü ïðèðîäíó ðàä³î-
÷óòëèâ³ñòü, êîòðà, ÿê â³äîìî, âàð³þº â ìå-
æàõ îäíîãî âèäó. Çà ðîçðîáëåíîþ ñèñòåìîþ
îö³íêè âèä³ëåíî âèäîâó òà âíóòð³øíüîâè-
äîâó ðàä³î÷óòëèâ³ñòü òâàðèí [4]. Äî îñòàí-
íüî¿ â³äíîñÿòüñÿ â³êîâà, ñåçîííà, ñòàòåâà é
³íäèâ³äóàëüíà ðàä³î÷óòëèâ³ñòü. Ïèòàííÿ ïðî
ïðè÷èíí³ â³äì³ííîñò³ ó ñòóïåí³ ðàä³î÷óò-
ëèâîñò³  íàäçâè÷àéíî ñêëàäíå ïåðø çà âñå
òîìó, ùî ïðè éîãî âèâ÷åíí³ íåîáõ³äíî âðàõî-
âóâàòè áåçë³÷ ÷èííèê³â, ÿê³ ä³þòü àáî íàâ³òü
ôîðìóþòü ¿¿ ó äàíîãî ³íäèâ³äà àáî ãðóïè îñ³á.

Êóäðÿøîâó òà Ãîí÷àðåíêî íàëåæèòü
ã³ïîòåçà åíäîãåííîãî ôîíó ðàä³îðåçèñòåíò-
íîñò³ [3], çã³äíî ç ÿêîþ ¿¿ ñòóï³íü âèçíà-
÷àºòüñÿ  çà  ðàõóíîê  ñóìàðíîãî  âì³ñòó
åíäîãåííèõ ðàä³îñåíñèá³ë³çàòîð³â (ïðîäóê-
ò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â) òà âì³ñòó
åíäîãåííèõ ðàä³îïðîòåêòîð³â (á³îãåííèõ
àì³í³â ³ ò³îë³â). Âðàõîâóþ÷è öþ òåîð³þ, ìè
íå ïîâèíí³ íåõòóâàòè ³ òàêèìè ÷èííèêàìè
äîâê³ëëÿ, ÿê õàð÷óâàííÿ òâàðèí, óìîâè ¿õ
óòðèìàííÿ, êë³ìàòè÷í³ óìîâè, ïîðà ðîêó,
ïðèðîäíå ìàãí³òíå ïîëå Çåìë³ òîùî.

Â³äì³ííîñò³ ó ñòóïåí³ ðàä³î÷óòëèâîñò³
òâàðèí çàëåæàòü â³ä óìîâ ïåðåá³ãó ðåàêö³é
îêèñíåííÿ íà  ìîìåíò  ä ³ ¿  ³îí³çó þ÷îãî
îïðîì³íåííÿ, â³ä ñï³ââ³äíîøåííÿ îêèñíåíèõ
³ â³äíîâëåíèõ ïðîäóêò³â ë³ï³äíîãî îáì³íó, â³ä
âì³ñòó åíäîãåííèõ ïðîòåêòîð³â  ð³çíî¿
ïðèðîäè.

Ä³ÿ íà îðãàí³çì åêñòðåìàëüíîãî ôàêòîðà
(³îí³çóþ÷î¿ ðàä³àö³¿) ïðèçâîäèòü äî çá³ëü-
øåííÿ ê³ëüêîñò³ â³ëüíèõ ðàäèêàë³â ³ ïåðåêè-
ñ³â [2], ³ éìîâ³ðí³ñòü ðîçâèòêó îêèñíþâàëü-
íèõ ðåàêö³é ó ë³ï³äàõ òêàíèí ï³äâèùóºòüñÿ,
ùî ñóïðîâîäæóºòüñÿ ï³äñèëåííÿì ³íòåíñèâ-
íîñò³ õåì³ëþì³íåñöåíö³¿ (ÕË) [1]. ßêùî
âèêîðèñòîâóâàòè òåñò âèæèâàííÿ, ìîæíà
ãîâîðèòè ïðî ïîäàëüøó îö³íêó ñòóïåíÿ
ðàä³î÷óòëèâîñò³ òâàðèí çà  â³äì³ííîñòÿìè
â ¿õ ÕË-ïîêàçíèêàõ.

Ìåòà  íàøî¿  ðîáîòè �  äîñë³äæåííÿ
äèíàì³êè ïîêàçíèê³â â³ëüíîðàäèêàëüíîãî
îêèñíåííÿ êðîâ³ ó òâàðèí, îïðîì³íåíèõ
íàäâèñîêèìè äîçàìè ðàä³àö³¿  òà àíàë³ç
îñîáëèâîñò³ ¿õ çì³í çàëåæíî â³ä ñòóïåíÿ
ðàä³î÷óòëèâîñò³ îðãàí³çìó.

ÌÅÒÎÄÈÊÀ

Äîñë³äæóâàëè ³íäèâ³äóàëüí³ õåì³ëþì³íî-
ãðàìè êðîâ³ îïðîì³íåíèõ ïðîòîíàìè (Å = 72
ÌåÂ) ñîáàê-ñàìö³â. Îïðîì³íåííÿ ïðîâî-
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äèëè íà ³çîõðîííîìó öèêëîòðîí³ Ó-240 ó
ä³àïàçîí³ äîç 130�170 Ãð ëîêàëüíî íà ä³-
ëÿíêó ãîëîâè. Òâàðèí ðîçä³ëèëè íà ãðóïè
çàëåæíî â³ä îòðèìàíî¿ äîçè, ³ çà òåñòîì
âèæèâàííÿ ç êîæíî¿ ãðóïè âèä³ëèëè ðàä³î-
÷óòëèâèõ ³ ðàä³îñò³éêèõ òâàðèí.

Êðîâ äëÿ äîñë³äæåíü îòðèìóâàëè ç âåíè
çàäíüî¿ ëàïè òâàðèíè ÷åðåç 4, 12 ³ 24 ãîä
ï³ñëÿ îïðîì³íåííÿ. Áåçïîñåðåäíüî ïåðåä
îïðîì³íåííÿì ïðîâîäèëè êîíòðîëüíèé âèì³ð
íàäñëàáêîãî ñâ³ò³ííÿ êðîâ³ êîæíî¿ òâàðèíè.
Äîñë³äæóâàëè 0,01 ìë ãåìîë³çàòó êðîâ³,
³íäóêîâàíîãî 3%-ì ïåðåêèñîì âîäíþ. Âè-
ì³ðè ïîêàçíèê³â ÕË ïðîâîäèëè íà óñòàíîâö³
áàãàòîö³ëüîâîãî ïðèçíà÷åííÿ [6] ïðîòÿãîì
5 õâ äëÿ êîæíîãî çðàçêà. Âèâ÷àëè òàê³ ïî-
êàçíèêè ÕË, ÿê ³íòåíñèâí³ñòü ïåðøîãî ³ äðóãîãî
ñïàëàõó (I

1
, I

2 
 â³äïîâ³äíî), ê³íöåâó ³íòåí-

ñèâí³ñòü (I
5
) òà ñâ³òëîñóìó ðåàêö³¿ (Ó

 
I

5
).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ðåçóëüòàòè äîñë³äæåíü ïîêàçàëè, ùî ï³ñëÿ
îïðîì³íåííÿ â ðàä³î÷óòëèâèõ ³ ñò³éêèõ
òâàðèí º â³äì³ííîñò³ â ïîêàçíèêàõ ÕË (ðè-
ñóíîê). ×åðåç 4 ãîä ï³ñëÿ îïðîì³íåííÿ ó
ðàä³î÷óòëèâèõ òâàðèí çíà÷åííÿ ïîêàçíèêà
I

1
 çìåíøóâàëèñÿ, ïðè÷îìó ð³çíèöÿ ì³æ I

1
 â

íîðì³ òà ÷åðåç 4 ãîä äîñèòü çíà÷íà, à íà
12-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ âæå â³äì³-

÷àëîñÿ íåçíà÷íå ïîäàëüøå éîãî çìåíøåííÿ.
Ó ðàä³îðåçèñòåíòíèõ ñîáàê ïîêàçíèê I

1

÷åðåç 4 ãîä ï³ñëÿ îïðîì³íåííÿ òàêîæ çíà÷íî
â³äð³çíÿâñÿ â³ä íîðìè, ³ ð³çíèöÿ ì³æ éîãî
çíà÷åííÿìè ÷åðåç 12 ³ ÷åðåç 4 ãîä, òàê ñàìî,
ÿê ³ ó ðàä³î÷óòëèâèõ ñîáàê áóëà íåâåëèêîþ,
îäíàê ìàëà òåíäåíö³þ äî çá³ëüøåííÿ.
Ïðîòå íà 24-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ
çíà÷åííÿ I

1
 çíà÷íî çá³ëüøèëîñÿ.

Íà 4-òó  ãîäèíó ï³ñëÿ  îïðîì³íåííÿ
çíà÷åííÿ I

2
 ó ðàä³î÷óòëèâèõ ñîáàê òàêîæ

ð³çêî çìåíøóâàëîñÿ â ïîð³âíÿíí³ ç íîðìîþ
³ íà 12-òó ãîäèíó ñïîñòåð³ãàâñÿ íåâåëèêèé
ïîäàëüøèé ñïàä éîãî ³íòåíñèâíîñò³.  Ó
ðàä³îðåçèñòåíòíèõ òâàðèí öåé ïîêàçíèê
çì³íþâàâñÿ ³íàêøå: ³íòåíñèâí³ñòü ñâ³ò³ííÿ
â ïîð³âíÿíí³ ç íîðìîþ áóëà íå íàñò³ëüêè
ñóòòºâîþ, ÿê ó ðàä³î÷óòëèâèõ òâàðèí, à
ï³ñëÿ ïîäàëüøîãî ¿¿ ñïàäó íà 12-òó ãîäèíó
ñïîñòåð³ãàëîñÿ ïîñèëåííÿ ³íòåíñèâíîñò³ íà
24-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ.

Ùîäî ê³íöåâî¿ ³íòåíñèâíîñò³ (I
5
), òî ó

ðàä³î÷óòëèâèõ òâàðèí â³äì³÷àëîñÿ íåâåëèêå
ïîñëàáëåííÿ ¿¿ íà 4-òó ãîäèíó ï³ñëÿ îïðîì³-
íåííÿ, à ïîò³ì äîñèòü çíà÷íèé ñïàä íà 12-òó
ãîäèíó. Çíà÷åííÿ öüîãî ïîêàçíèêà ó ðàä³î-
ðåçèñòåíòíèõ ñîáàê ìàëî çì³íþâàëîñÿ íà
4-òó ãîäèíó îïðîì³íåííÿ, ùå íåçíà÷íî
çìåíøóâàëîñÿ íà 12-òó ãîäèíó, à äàë³, íà
24-òó ãîäèíó, òðîõè çá³ëüøóâàëîñÿ.

Òèïîâ³ ïîêàçíèêè õåì³ëþì³íåñöåíñ³¿ êðîâ³ ó ðàä³î÷óòëèâèõ (à) òà ðàä³îñò³éêèõ (á) ñîáàê: 1, 2, 3 ³ 4 � ³íòåíñèâí³ñòü
ïåðøîãî ñïàëàõó, ³íòåíñèâí³ñòü äðóãîãî ñïàëàõó, ê³íöåâà ³íòåíñèâí³ñòü ³ ñâ³òëîñóìà ðåàêö³¿ â³äïîâ³äíî
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Äèíàì³êà ïîêàçíèê³â â³ëüíîðàäèêàëüíîãî îêèñíåííÿ

², íàðåøò³, çì³íè ïîêàçíèêè ÓI
5
 ó ðàä³î-

÷óòëèâèõ òâàðèí ìàëè íàñòóïíèé õàðàêòåð:
íà 4-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ ñïîñòå-
ð³ãàâñÿ éîãî ð³çêèé ñïàä ³ ïîäàëüøå íåâåëè-
êå çá³ëüøåííÿ íà 12-òó ãîäèíó. Ó ðàä³îðå-
çèñòåíòíèõ òâàðèí çíà÷åííÿ öüîãî ïîêàçíè-
êà ð³çêî çìåíøóâàëîñÿ íà 4-òó ãîäèíó, àëå
íàäàë³ ñïîñòåð³ãàëîñÿ éîãî çá³ëüøåííÿ.

Âðàõîâóþ÷è ã³ïîòåçó åíäîãåííîãî ôîíó
ðàä³îðåçèñòåíòíîñò³, ìîæíà áóëî á ïðèïóñ-
òèòè, ùî îïðîì³íåííÿ ðàä³î÷óòëèâèõ ñîáàê
âèêëè÷å çá³ëüøåííÿ çíà÷åíü óñ³õ ïîêàçíèê³â
ñâ³ò³ííÿ, îñê³ëüêè ó òàêèõ òâàðèí ìàº ïåðå-
âàæàòè ïðèðîäíèé âì³ñò ðàä³îñåíñèá³ë³-
çàòîð ³â  ó  îðãàí ³çì³ ,  òîáòî  ïðîäóêò ³â
ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â. Îäíàê ìè
ñïîñòåð³ãàëè ð³çêå çìåíøåííÿ âñ³õ ïîêàç-
íèê³â  ÕË íà  4-òó  ãîäèíó,  à  íàäàë³  ¿õ
³íòåíñèâí³ñòü ùå çìåíøóâàëàñÿ, ³ òâàðèíà
ãèíóëà. Ó ðàä³îñò³éêèõ ñîáàê òàêîæ ñïîñòå-
ð³ãàëîñÿ çìåíøåííÿ çíà÷åíü óñ³õ ïîêàçíèê³â
ÕË íà 12-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ, àëå
ç ïîäàëüøîþ òåíäåíö³ºþ äî çá³ëüøåííÿ.
Îñê³ëüêè ó íàøîìó äîñë³äæåíí³ íå ïåðåä-
áà÷åíî âèêîðèñòàííÿ ñóáëåòàëüíèõ äîç,
òîìó íàì íå âäàëîñÿ äîñë³äèòè çì³íè
ïîêàçíèê³â ê³íåòèêè â á³ëüø ï³çí³ ñòðîêè
ï³ñëÿ ä³¿ ðàä³àö³¿, àëå â³äì³ííîñò³ â äèíàì³ö³
ÕË ðàä³î÷óòëèâèõ ³ ðàä³îñò³éêèõ òâàðèí ïðè
ãîñòðîìó îïðîì³íåíí³ ñïîñòåð³ãàþòüñÿ.

Ìè ïðèïóñêàºìî, ùî ôîðìó äâîãîðáî¿
êðèâî¿ ÕË âèçíà÷àþòü äâà ÿê³ñíî ð³çí³
ïðîöåñè: ïåðøèé � øâèäêèé, ç ìàêñèìóìîì
I

1, 
³ äðóãèé � ïîâ³ëüíèé

, 
ç ìàêñèìóìîì I

2 
[6].

I
5
 õàðàêòåðèçóº ³íòåíñèâí³ñòü  â ³ëüíî-

ðàäèêàëüíèõ ïðîöåñ³â íà ê³íöåâîìó åòàï³
ïåðåêèñíîãî îêèñíåííÿ. Ó ðàä³î÷óòëèâèõ
òâàðèí äðóãèé ïðîöåñ ïðîõîäèòü á³ëüø
³íòåíñèâíî, í³æ ó ðàä³îñò³éêèõ (çíà÷åííÿ
éîãî ïîêàçíèê³â ó íîðì³ íàáàãàòî âèù³).
Ñë³ä çàçíà÷èòè, ùî íà ïåðøèé ïîãëÿä ÿê ó
ðàä³î÷óòëèâèõ, òàê ³ ó ðàä³îñò³éêèõ ñîáàê
çì³íè âñ³õ ïîêàçíèê³â ÕË ³äåíòè÷í³, òîáòî
ñïîñòåð³ãàºòüñÿ ñóòòºâå çìåíøåííÿ ¿õ çíà-
÷åíü ùîäî íîðìè. Ïðîòå ñë³ä â³äçíà÷èòè,
ùî íà 12-òó ãîäèíó ï³ñëÿ îïðîì³íåííÿ

ïîêàçíèêè ÕË ó ïåðøîìó âèïàäêó çìåíøó-
âàëèñÿ ó ïîð³âíÿíí³ ç òàêèìè ÷åðåç 4 ãîä, à
â äðóãîìó � ñïîñòåð³ãàëîñÿ ¿õ íåâåëèêå
ï³äâèùåííÿ, ÿêå ïðîäîâæóâàëîñü äàë³ äî
24-¿ ãîäèíè. Âèêëþ÷åííÿì áóâ ïîêàçíèê I

2
,

ùî õàðàêòåðèçóº äðóãèé ñïàëàõ ñâ³ò³ííÿ.
Éîãî çíà÷íå çìåíøåííÿ íà 12-òó ãîäèíó ó
ïîð³âíÿíí³ ç éîãî çíà÷åííÿì íà 4-òó ãîäèíó,
ìîæå ïîÿñíþâàòèñÿ òèì, ùî ó ðàä³îñò³éêèõ
ñîáàê óòâîðåííÿ â êðîâ³ åíäîãåííèõ ïðîäóê-
ò³â ïåðåêèñíîãî îêèñíåííÿ íå íàñò³ëüêè
³íòåíñèâíå, ÿê ó ðàä³î÷óòëèâèõ.

Ðåçóëüòàòè äîñë³äæåíü, ùî âèêîíóâà-
ëèñÿ íàìè íà á³ëèõ áåçïîðîäíèõ ùóðàõ,
âêàçóâàëè íà òå, ùî íà 1-øó äîáó ï³ñëÿ
îïðîì³íåííÿ ïîêàçíèêè ³íäèâ³äóàëüíèõ
õåì³ëþì³íîãðàì çá³ëüøóâàëèñÿ [5]. Îäíàê
â åêñïåðèìåíò³, ùî âèêîíóâàâñÿ íà ñîáàêàõ,
ñïîñòåð³ãàëàñÿ ³íøà êàðòèíà. Ñë³ä âðàõî-
âóâàòè ùå ³ òå, ùî îïðîì³íåííÿ ñîáàê áóëî
ëîêàëüíèì, íà â³äì³íó â³ä òîòàëüíîãî îïðî-
ì³íåííÿ ùóð³â, ³ óðàæàëàñÿ ä³ëÿíêà ãîëîâ-
íîãî ìîçêó. Ó öüîìó ðàç³ ñïîñòåð³ãàëàñü
åêñòðåìàëüíà ä³ÿ áåçïîñåðåäíüî íà öåíò-
ðàëüíó íåðâîâó ñèñòåìó, ùî ìîãëî çíà÷íîþ
ì³ðîþ çì³íèòè äèíàì³êó ÕË-â³äïîâ³ä³. Ïðè
òàêèõ âåëèêèõ äîçàõ çàõèñí³ ñèëè îðãàí³çìó
íå ñïðàâëÿþòüñÿ ç ðàä³àö³éíèì íàâàíòà-
æåííÿì (õî÷à ó ðàç³ ðåçèñòåíòíèõ ñîáàê íà
1-øó äîáó ïîêàçíèêè ÕË âñå-òàêè äåùî çá³ëü-
øóâàëèñÿ ó ïîð³âíÿíí³ ç ¿õ çíà÷åííÿìè â ïåðø³
ãîäèíè ï³ñëÿ îïðîì³íåííÿ), â³äáóâàºòüñÿ
çàòóõàííÿ âñ³õ ïðîöåñ³â, ³ òâàðèíà ãèíå.

I.O.Pavlenko, G.G.Istomina, O.V.Svarychevska

THE ANALYSIS OF CHEMILUMINESCENCE
DYNAMIC INDICATORS OF FREE-RADICAL
BLOOD OXIDATION IN DOGS THAT DIFFERS
BY RADIOSENSITIVITY LEVEL

The parameters of free radical oxidation of dog�s blood irradiated
by protons in lethal doses (130-370 Gy) were investigated. The
reliable differences of luminescence dynamics in radiosensitive
and radioresistant animals were noted. It was concluded that
the chemiluminescence responce on local irradiation of brain
zone differs considerably from such in case of total animal
irradiation.
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