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Öåëü ðàáîòû: Ñðàâíåíèå äåéñòâèÿ 12-êðàóí-4 è èîíèçèðó-
þùåãî èçëó÷åíèÿ íà àêòèâíîñòü àíòèîêñèäàíòíîé ñèñòåìû è
ñêîðîñòü ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË) â óñëîâèÿõ
ïîäîñòðîãî ýêñïåðèìåíòà íà áåëûõ êðûñàõ.

Ìàòåðèàëû è ìåòîäû: Ïåðâîé îïûòíîé ãðóïïå æèâîòíûõ
â òå÷åíèå 15 äíåé åæåäíåâíî ñ ïîìîùüþ çîíäà ââîäèëè âîäíóþ
ýìóëüñèþ 12-êðàóí-4 â 1/1000 ÄË

50
 (1,79 ìã/êã). Âòîðàÿ îïûò-

íàÿ ãðóïïà êðûñ åæåäíåâíî êðóãëîñóòî÷íî (â òå÷åíèå òîãî æå
ñðîêà) ïîëó÷àëà õðîíè÷åñêîå îáùåå îáëó÷åíèå, ãåíåðèðóåìîå
ñ ïîìîùüþ óñòàíîâêè «Ýêñïåðèìåíò» (Ðîññèÿ, èñòî÷íèê g-èç-
ëó÷åíèÿ 60Ñî). Äëÿ èçó÷åíèÿ ñîñòîÿíèÿ àíòèîêñèäàíòíîé ñèñ-
òåìû îïðåäåëÿëè êîëè÷åñòâî ñâîáîäíûõ SH-ãðóïï â êðîâè ìå-
òîäîì àïîìåòðè÷íîãî òèòðîâàíèÿ, ñîäåðæàíèå SH-ãëóòàòèîíà
è àêòèâíîñòü öåðóëîïëàçìèíà â ñûâîðîòêå êðîâè; àêòèâíîñòè
ôåðìåíòîâ êàòàëàçû, ïåðîêñèäàçû êðîâè è ñîäåðæàíèå âèòàìè-
íà Ñ â íàäïî÷å÷íèêàõ. Ñîñòîÿíèå ñâîáîäíîðàäèêàëüíûõ ïðîöåñ-
ñîâ îêèñëåíèÿ îöåíèâàëîñü ïî ñîäåðæàíèþ äèåíîâèõ êîíúþãàò
è ìàëîíîâîãî äèàëüäåãèäà (ÌÄÀ) â ïå÷åíè.

Ðåçóëüòàòû: Ýêñïåðèìåíòû âûÿâèëè îäíîíàïðàâëåííîå
äîñòîâåðíîå ïîâûøåíèå èíòåíñèâíîñòè áèîõåìèëþìèíåñöåí-
öèè îðãàíîâ è òêàíåé ó êðûñ îáåèõ ýêñïåðèìåíòàëüíûõ ãðóïï.
Îáíàðóæåíî ñíèæåíèå àêòèâíîñòè öåðóëîïëàçìèíà è SH-ãëó-
òàòèîíà â ñûâîðîòêå êðîâè, óìåíüøåíèå ñîäåðæàíèÿ SH-ãðóïï
è àêòèâíîñòè ôåðìåíòîâ êàòàëàçû, ïåðîêñèäàçû â êðîâè æèâîò-
íûõ îáåèõ ãðóïï. Ñîäåðæàíèå âèòàìèíà Ñ â íàäïî÷å÷íèêàõ
èìåëî òåíäåíöèþ ê ïîâûøåíèþ íà 7-é äåíü ýêñïåðèìåíòà, íî
äîñòîâåðíî (ð<0,05) ñíèæàëîñü â îáåèõ ýêñïåðèìåíòàëüíûõ
ãðóïïàõ êðûñ ê êîíöó îïûòà (îáëó÷åííûå æèâîòíûå �
7,38±0,257; æèâîòíûå, çàòðàâëåííûå 12-êðàóí-4 �
8,17±0,340; êîíòðîëü � 11,41±0,420 ìêÌ/ã òêàíè). Bëèÿíèå
èîíèçèðóþùåãî èçëó÷åíèÿ è 12-êðàóí-4 òàêæå ïðèâîäèëî ê
çíà÷èòåëüíîìó íàêîïëåíèþ äèåíîâûõ êîíúþãàò è ìàëîíîâîãî
äèàëüäåãèäà (ïðîäóêòîâ ÏÎË) â êðîâè îïûòíûõ æèâîòíûõ.

Âûâîäû: Â îñíîâå ïîâðåæäàþùåãî äåéñòâèÿ êðàóí-ýôèðîâ
è ðàäèàöèîííîãî èçëó÷åíèÿ ëåæèò ñâîáîäíîðàäèêàëüíàÿ ïàòî-
ëîãèÿ, ñîïðîâîæäàþùàÿñÿ íàðóøåíèåì áèîýíåðãåòèêè, îêèñ-
ëèòåëüíî-âîññòàíîâèòåëüíûõ ïðîöåññîâ è èçìåíåíèåì ñòðóê-
òóðíîé îðãàíèçàöèè êëåòî÷íûõ áèîìåìáðàí. Ïî ìåõàíèçìó
áèîëîãè÷åñêîãî äåéñòâèÿ 12-êðàóí-4 êàê õàðàêòåðíûé ïðåäñòà-
âèòåëü ìàêðîöèêëè÷åñêèõ êðàóí-ýôèðîâ ìîæåò îòíîñèòüñÿ ê
ðàäèîìèìåòèêàì.

Êëþ÷åâûå ñëîâà: èîíèçèðóþùåå èçëó÷åíèå, êðàóí-ýôèðû,
àíòèîêñèäàíòíàÿ ñèñòåìà, áèîõåìèëþìèíåñöåíöèÿ, âèòàìèí
Ñ, ïåðåêèñíîå îêèñëåíèå ëèïèäîâ.

The effect of ionizing radiation and 12-crown-4
on antioxidant system activity and lipid
peroxidation intensity

Objective: To compare 12-crown-4 and ionizing radiation action
on antioxidant system activity and lipid peroxidation rate at
subacute experiment conditions with white rats.

Material and methods: The animals from the first
experimental group were administered 12-crown-4 water emulsion
at 1/1000 LD

50
 (1.79 mg/kg). The rats from the second

experimental group were exposed to chronic general irradiation (24
hours a day, daily, within the same period) generated with
«Experiment» unit (Russia, g-radiation source � 60Ñî). The
antioxidant system was studied by determination of free blood SH-
group amount with apometric titration method, SH-glutathione
contents and ceruloplasmin activity in the blood serum, blood
catalase and peroxidase enzyme activity, and vitamin C contents
in adrenal glands. Free radical oxidation process state was
evaluated by liver dienic conjugate and malonic dialdehyde
contents (MDA).

Results: Experiments demonstrated unidirectional reliable
increase in organ and tissue biochemiluminescence of both
experimental groups. Ceruloplasmin and SH-glutathione activity
of the blood serum and catalase and peroxydase activity of the blood
decreased in both groups. Vitamin C contents of the adrenal gland
elevated on the 7th experimental day, but it significantly (ð<0,05)
decreased towards the end of the experiment in both groups of rats
(expozed animals � 7.38±0.257, 12-crown-4 toxified animals �
8.17±0.340, controls � 11.41±0.420 micromol/g). The influence
of ionizing radiation and 12-crown-4 also resulted in significant
dienic conugate and malonic dialdehyde (lipid peroxidation
products) accumulation in the liver of the experimental animals.

Conclusions: Crown-ether and radiation damage effects are
based on free radical pathology accompanied by bioenergetic and
redox process disturbance and cellular membrane structural
organization alterations. According to its biological action, 12-
crown-4 as a characteristic representative of macrocyclic crown-
ethers may be related to radiomimetics.

Key words: ionizing radiation, crown-ethers, antioxidant
system, biochemiluminescence, vitamin C, lipid peroxidation.
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íîâ³ ñïîëóêè. Îñòàíí³ìè ðîêàìè â äîñë³äæåí-
íÿõ ìåõàí³çìó á³îëîã³÷íî¿ ä³¿ äåÿêèõ íèçüêî-
ìîëåêóëÿðíèõ ðå÷îâèí ³ ïðîäóêò³â ¿õ òðàíñ-
ôîðìàö³¿ áóëà âñòàíîâëåíà ¿õ çäàòí³ñòü ³ì³òó-
âàòè ðàäiîáiîëîãi÷íi åôåêòè. Ñåðåä ðå÷îâèí ³ç
ðàäiîìiìåòè÷íèìè âëàñòèâîñòÿìè ïðèâåðòà-
þòü óâàãó òàê³ ñïîëóêè, ÿê ôîðìàëüäåã³ä, ìàñ-
ëÿíèé, îöòîâèé, ïðîïiîíîâèé, ãë³öåðèíîâèé,
êðîòîíîâèé àëüäåã³äè, ìàëîíîâèé ä³àëüäåã³ä
(ÌÄÀ), àöåòîí, ñïèðòè òà ³í. [1]. Ñë³ä çâà-
æàòè, îäíàê, ùî á³ëüø³ñòü êñåíîá³îòèê³â ó
ïðîöåñ³ äåñòðóêö³¿ â îðãàí³çì³ ìîæóòü ïåðåòâî-
ðþâàòèñÿ â çàçíà÷åí³ âèùå ñïîëóêè. Öå ïî-
âí³ñòþ ñòîñóºòüñÿ ðå÷îâèí ÷èñëåííî¿ ãðóïè
êðàóí-åô³ð³â. Âîíè ñòàíîâëÿòü ìàêðîãåòåðî-
öèêë³÷í³ ñèñòåìè ç 9�60 àòîìàìè â öèêë³, ç
ÿêèõ òðåòèíó ñêëàäàþòü àòîìè åô³ðíîãî êèñ-
íþ, ðîçä³ëåí³ ì³æ ñîáîþ åòàíîâèìè ãðóïàìè
[2]. Íàéâàæëèâ³øîþ âëàñòèâ³ñòþ ìàêðîöèê-
ë³÷íèõ ïîë³åô³ð³â º ¿õíÿ çäàòí³ñòü óòâîðþâà-
òè ñò³éê³ êîìïëåêñè ³ç ñîëÿìè ëóæíèõ òà ³íøèõ
ìåòàë³â, ïðèºäíóþ÷è êàò³îí [3]. Âëàñòèâ³ñòü
êðàóí-åô³ð³â «êîðîíóâàòè» êàò³îí òà ¿õ êîðî-
íîïîä³áíà ìîëåêóëÿðíà ñòðóêòóðà áóëè ïðè-
éíÿò³ Ñ.J. Pedersen çà îñíîâó ïðè íàéìåíóâàíí³
öüîãî êëàñó ñïîëóê («crown» � êîðîíà) [4].
Óí³êàëüíà çäàòí³ñòü êðàóí-åô³ð³â óòâîðþâàòè
êîìïëåêñè ç êàò³îíàìè ìåòàë³â, ùî ìàþòü âè-
ñîêó åëåêòðîïðîâ³äí³ñòü, ðîç÷èíÿòèñÿ â áàãà-
òüîõ íåâîäíèõ ðîç÷èííèêàõ (ë³ïîô³ëüí³ñòü),
âêëþ÷àòè â ìàêðîöèêë õ³ðàëüí³ àòîìè çóìîâëþº
øèðîêå âèêîðèñòàííÿ öèõ ðå÷îâèí ïðè âèð³-
øåíí³ ïðèêëàäíèõ çàâäàíü ó ìåòàëóðã³¿, åëåêò-
ðîõåì³¿, êàòàë³ç³, òîíêîìó îðãàí³÷íîìó ñèíòåç³,
ôàðìàöåâòè÷íîìó àíàë³ç³ [5].
Ðàí³øå ìè ïîêàçàëè, ùî â ïðîöåñàõ ã³äðî-

ë³òè÷íî¿ é òåðì³÷íî¿ äåñòðóêö³¿ â âîä³ òà á³îëî-
ã³÷íî¿ òðàíñôîðìàö³¿ â îðãàí³çì³ ãåòåðîöèêë³÷í³
ê³ëüöÿ êðàóí-åô³ð³â ðîçïàäàþòüñÿ, óòâîðþþ÷è
øèðîêèé ñïåêòð á³îëîã³÷íî àêòèâíèõ íèçüêî-
ìîëåêóëÿðíèõ ñïîëóê [6]. Ç îãëÿäó íà ë³ïî-
ô³ëüí³ñòü, êîìïëåêñîóòâîðþâàëüí³ òà éîíî-
ôîðí³ âëàñòèâîñò³ ìàêðîöèêë³÷íèõ åô³ð³â, à
òàêîæ â³äîìó ìåìáðàíîòðîïí³ñòü ïðîäóêò³â,
³äåíòè÷íèõ òèì, ùî âèíèêàþòü ïðè äåñòðóêö³¿
é á³îòðàíñôîðìàö³¿ êðàóí-åô³ð³â, ìîæíà î÷³-
êóâàòè íà ðàä³îì³ìåòè÷íèé åôåêò ó äîñë³äæó-
âàíèõ ãðóïàõ ñïîëóê.

Îòæå, ìåòîþ íàøî¿ ðîáîòè áóëî ïîð³âíÿí-
íÿ ä³¿ êðàóí-åô³ð³â (12-êðàóí-4) òà éîí³çó-
âàëüíîãî âèïðîì³íåííÿ íà àêòèâí³ñòü àíòèîê-
ñèäàíòíî¿ ñèñòåìè é øâèäê³ñòü ïåðåêèñíîãî
îêèñíåííÿ ë³ï³ä³â (ÏÎË) â óìîâàõ ï³äãîñòðî-
ãî åêñïåðèìåíòó, âèêîíàíîãî çã³äíî ç ìåòîäè÷-
íèìè âêàç³âêàìè äî ïðîâåäåííÿ é íàóêîâîãî
îá́ ðóíòóâàííÿ ãðàíè÷íî äîïóñòèìèõ êîíöåí-
òðàö³é øê³äëèâèõ ðå÷îâèí [7] .

Ìåòîäèêà äîñë³äæåííÿ

Åêñïåðèìåíò ïðîâîäèëè íà á³ëèõ ùóðàõ ìàñîþ 180�
210 ã, ÿêèõ óòðèìóâàëè â ñòàíäàðòíèõ óìîâàõ â³âàð³þ.
Ïåðø³é äîñë³äí³é ãðóï³ òâàðèí ïðîòÿãîì 15 äí³â ùîäíÿ
çà äîïîìîãîþ çîíäà ââîäèëè âîäíó åìóëüñ³þ 12-êðàóí-4
ó 1/1000 ÄË

50
 (1,79 ìã/êã). Äðóãà äîñë³äíà ãðóïà ùóð³â

ùîäíÿ ö³ëîäîáîâî (ïðîòÿãîì òîãî æ òåðì³íó) îäåðæóâà-
ëà õðîí³÷íå çàãàëüíå îïðîì³íåííÿ, ãåíåðîâàíå óñòàíîâ-
êîþ «Åêñïåðèìåíò» (Ðîñ³ÿ, äæåðåëî g-âèïðîì³íåííÿ
60Ñî). Äîçèìåòðè÷íèé êîíòðîëü ïðîâîäèëè êë³í³÷íèì
äîçèìåòðîì òèïó 27012 ç äîçèìåòðè÷íîþ êàìåðîþ Va-
K-254 (Veb RFT Messelektronik «Otto Schon», Í³ìå÷÷è-
íà). Äîâ³ð÷³ ïîõèáêè âèçíà÷àëè áåçïîñåðåäíüî â êîæí³é
êë³òö³, êóäè íà ÷àñ îïðîì³íþâàííÿ ðîçì³ùóâàëè
ùóð³â. Åêñïîçèö³éíà äîçà ó ïðÿìîìó ïó÷êó ñêëàäàëà
5,5 ± 0,3 ìÃð/ãîä; ó çîí³ îïðîì³íåííÿ, ïðèëåãë³é äî
ïðÿìîãî ïó÷êà, � 0,05 ± 0,3 ìÃð/ãîä; ñóìàðíà ïîãëè-
íåíà äîçà � 1,8�1,9 Ãð.
Ï³ñëÿ çàâåðøåííÿ åêñïåðèìåíòó òâàðèí äåêàï³òóâàëè

ã³ëüéîòèííèì íîæåì ³ç ïîïåðåäíüîþ àíåñòåç³ºþ íàòð³þ
ò³îïåíòàëîì (50 ìã/êã âíóòð³î÷åðåâèííî) [8] ³ ïðîâîäè-
ëè äîñë³äæåííÿ ñèðîâàòêè êðîâ³. Äëÿ âèâ÷åííÿ ñòàíó
àíòèîêñèäàíòíî¿ ñèñòåìè âèçíà÷àëè ê³ëüê³ñòü â³ëüíèõ
SH-ãðóï ó êðîâ³ ìåòîäîì àïîìåòðè÷íîãî òèòðóâàííÿ [9],
âì³ñò SH-ãëóòàò³îíó [10] é àêòèâí³ñòü öåðóëîïëàçì³íó
â ñèðîâàòö³ êðîâ³ [11]; àêòèâíîñò³ ôåðìåíò³â êàòàëàçè
[12], ïåðîêñèäàçè â êðîâ³ [13] ³ âì³ñò â³òàì³íó Ñ â íàä-
íèðêîâèõ çàëîçàõ çà êëàñè÷íèì ìåòîäîì [14].
Ñòàí â³ëüíîðàäèêàëüíèõ ïðîöåñ³â îêèñíåííÿ îö³íþ-

âàëè çà âì³ñòîì ä³ºíîâèõ êîí�þãàò ³ ÌÄÀ â ïå÷³íö³ çà
äîïîìîãîþ óí³ô³êîâàíèõ á³îõåì³÷íèõ ìåòîä³â äîñë³-
äæåííÿ [15]. ²íòåíñèâí³ñòü á³îõåì³ëþì³íåñöåíö³¿
(ÁÕË) ÿê ³íòåãðàëüíèé ïîêàçíèê â³ëüíîðàäèêàëüíîãî
îêèñíåííÿ (ÂÐÎ) ãîìîãåíàò³â îðãàí³â ³ òêàíèí âèì³ðþ-
âàëè â³äïîâ³äíî äî ìåòîäè÷íèõ ðåêîìåíäàö³é Þ.À.Âëà-
äèìèðîâà [16] íà â³ò÷èçíÿíîìó ìåäè÷íîìó á³îõåì³ëþ-
ì³íîìåòð³ ÁÕËÌÖ1-01.
Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ïðîâîäèëè çà äîïî-

ìîãîþ ïàêåòà ïðîãðàì «Statgraphic» ³ç âèêîðèñòàííÿì
ÏÊ.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Ðåçóëüòàòè åêñïåðèìåíò³â âèÿâèëè îäíî-
ñïðÿìîâàíå â³ðîã³äíå ï³äâèùåííÿ ³íòåíñèâ-
íîñò³ ÁÕË îðãàí³â ³ òêàíèí ó ùóð³â îáîõ åêñ-
ïåðèìåíòàëüíèõ ãðóï (òàáë. 1).
Ñòàí àíòèîêñèäàíòíî¿ ñèñòåìè ùóð³â òàêîæ

³ñòîòíî çì³íþâàâñÿ ï³ä ä³ºþ éîí³çóâàëüíîãî
âèïðîì³íåííÿ ³ 12-êðàóí-4 (òàáë. 2). Âèÿâëå-
íî çíèæåííÿ àêòèâíîñò³ öåðóëîïëàçì³íó â ñè-
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ðîâàòö³ êðîâ³ ³ çìåíøåííÿ âì³ñòó SH-ãðóï,
SH-ãëóòàò³îíó é àêòèâíîñò³ ôåðìåíò³â êàòà-
ëàçè, ïåðîêñèäàçè â êðîâ³ òâàðèí îáîõ ãðóï.
Âì³ñò â³òàì³íó Ñ â íàäíèðêîâèõ çàëîçàõ ìàâ

òåíäåíö³þ äî ï³äâèùåííÿ íà 7-é äåíü åêñïå-
ðèìåíòó, àëå â³ðîã³äíî (ð<0,05) çíèæóâàâñÿ
â îáîõ åêñïåðèìåíòàëüíèõ ãðóïàõ ùóð³â äî
ê³íöÿ äîñë³äó (îïðîì³íåí³ òâàðèíè �
7,38±0,257; òâàðèíè, ³íòîêñèêîâàí³ 12-êðà-
óí-4 � 8,17±0,340; êîíòðîëü �
11,41±0,420 ìêÌ/ã òêàíèíè).
Âïëèâ ³îí³çóâàëüíîãî âèïðîì³íåííÿ é

12-êðàóí-4 ïðèçâîäèëî äî çíà÷íîãî íàêîïè-
÷åííÿ ä³ºíîâèõ êîí�þãàò ³ ÌÄÀ (ïðîäóêò³â
ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â) ó ïå÷³íö³
äîñë³äæåíèõ òâàðèí (òàáë. 3).

Õåì³ëþì³íåñöåíö³ÿ á³îñóáñòðàò³â ³ á³îëîã-
³÷íèõ ð³äèí õàðàêòåðèçóº, â ïåðøó ÷åðãó,
³íòåíñèâí³ñòü ÂÐÎ òêàíèííèõ ë³ï³ä³â ³ º îñ-
íîâíèì ³ç òåñò³â ó êîìïëåêñí³é ä³àãíîñòèö³
â³ëüíîðàäèêàëüíî¿ ïàòîëîã³¿ [16].
Â³ëüíîðàäèêàëüíà ïàòîëîã³ÿ � â³äõèëåííÿ

íà ìîëåêóëÿðíîìó ð³âí³, ïàòîãåíåòè÷íèì ôàê-
òîðîì ÿêîãî º ï³äâèùåíà ³íòåíñèâí³ñòü ÏÎË
³ íàêîïè÷óâàííÿ éîãî òîêñè÷íèõ ê³íöåâèõ ïðî-
äóêò³â. Âîíà âèçíà÷àºòüñÿ ïðèíàéìí³ òðüîìà

 Òàáëèöÿ 1 � ²íòåíñèâí³ñòü ÁÕË (³ìï/ñåê) îðãàí³â
³ òêàíèí ùóð³â ïðè ä³¿ éîí³çóâàëüíîãî âèïðîì³íåííÿ

³ 12-êðàóí-4
Biochem³luminescence intensity (pulse/s) in the organs

and tissue of rats at exposure to ionizing radiation
and 12-crown-4

 Ïðèì³òêà: * � ðîçá³æíîñò³ â³ðîã³äí³, ïîð³âíÿíî ç êîíòðîëåì
ð<0,05.

 Òàáëèöÿ 2 � Ñòàí àíòèîêñèäàíòíî¿ ñèñòåìè ùóð³â ïðè ä³¿ éîí³çóâàëüíîãî âèïðîì³íåííÿ ³ 12-êðàóí-4
 The state of antioxidant system in rats at exposure ionizing radiation and 12-crown-4

 Ïðèì³òêà. * � ðîçá³æíîñò³ â³ðîã³äí³, ïîð³âíÿíî ç êîíòðîëåì ð<0,05.

 Òàáëèöÿ 3 � Âïëèâ ³îí³çóâàëüíîãî âèïðîì³íåííÿ ³
12-êðàóí-4 íà íàêîïè÷åííÿ ÌÄÀ ³ ä³ºíîâèõ êîí�þãàò

ó ïå÷³íö³ ùóð³â
Influence of ionizing radiation and 12-crown-4 on
accumulation of malonic dialdehyde and dienic

conjugates in the liver of the rats

Ïðèì³òêà: * � ðîçá³æíîñò³ â³ðîã³äí³, ïîð³âíÿíî ç êîíòðîëåì
ð<0,05.

ãðóïàìè êðèòåð³¿â:
à) íàêîïè÷åííÿì ë³ï³äíèõ ïåðåêèñ³â, ä³ºíî-

âèõ êîí�þãàò, ÌÄÀ, ï³äñèëåííÿì ÁÕË;
á) çíèæåííÿì ð³âíÿ òêàíèííèõ àíòèîêèñ-

íèê³â (ãåìîãëîá³í, ãëóòàò³îí, â³òàì³í Ñ,
SH-ãðóïè, àäðåíàë³í, òîêîôåðîë òà ³í.);
â) ïàðàëåëüíèì çðîñòàííÿì òÿæêîñò³

êë³í³÷íèõ ñèìïòîì³â ³ ïîë³ïøåííÿì ñòàíó
â ðåçóëüòàò³ çàñòîñóâàííÿ ïðîô³ëàêòè÷íèõ
çàñîá³â � á³îàíòèîêèñíèê³â [15].
Ï³äâèùåííÿ ÁÕË ó äîñë³äíèõ ãðóïàõ ñâ³ä-

÷èòü, ùî ÿê ³îí³çóâàëüíå îïðîì³íþâàííÿ, òàê
³ òîêñè÷íà ä³ÿ 12-êðàóí-4 ñòèìóëþþòü â³ëüíî-
ðàäèêàëüíå ÏÎË ³ çíèæóþòü àíòèîêèñíó àê-
òèâí³ñòü îðãàí³â ³ òêàíèí.
Ï³äòâåðäæåííÿì òîìó áóëà çì³íà äèíàì³êè

âì³ñòó SH-ãðóï, ãëóòàò³îíó, ïåðîêñèäàçè, êà-
òàëàçè â îðãàíàõ ³ òêàíèíàõ îáîõ ãðóï åêñïå-
ðèìåíòàëüíèõ òâàðèí çà ðåçóëüòàòàìè ï³äãî-
ñòðîãî äîñë³äó. Ö³ ðåçóëüòàòè ñâ³ä÷àòü ïðî
ïîðóøåííÿ ñòàíó àíòèîêñèäàíòíî¿ ñèñòåìè é
àêòèâóâàííÿ â³ëüíîðàäèêàëüíîãî ÏÎË. Àíà-
ë³ç äåìîíñòðóº âèùó ÷óòëèâ³ñòü ÁÕË ïî-
ð³âíÿíî ç ³íøèìè òåñòàìè.
Çìåíøåííÿ ê³ëüêîñò³ ñóëüôîã³äðèëüíèõ

ãðóï ³ ãëóòàò³îíó ñâ³ä÷èòü ïðî çíèæåíó
çäàòí³ñòü îðãàí³çìó òâàðèí íåéòðàë³çóâàòè
â³ëüí³ ðàäèêàëè.
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Çà ñó÷àñíèìè äàíèìè, êîðà íàäíèðêîâèõ
çàëîç ñòàíîâèòü äåïî â³òàì³íó Ñ â îðãàí³çì³.
Ï³äâèùåííÿ ê³ëüêîñò³ â³òàì³íó Ñ â íàäíèðêî-
âèõ çàëîçàõ ó ïåðøó ïîëîâèíó åêñïåðèìåí-
òàëüíîãî òåðì³íó ï³ä âïëèâîì ³îí³çóâàëüíî¿
ðàä³àö³¿ é 12-êðàóí-4 ïîâ�ÿçàíå ç ï³äñèëåííÿì
éîãî ñèíòåçó (îðãàí³çì ïàöþê³â ìàº çäàòí³ñòü
ñèíòåçóâàòè â³òàì³í Ñ) ³ òðàêòóºòüñÿ ÿê çàõèñ-
íî-êîìïåíñàòîðíà ðåàêö³ÿ, îñê³ëüêè öåé â³òà-
ì³í áåðå ó÷àñòü ó ñèíòåç³ ãîðìîí³â íàäíèðêî-
âèõ çàëîç, îêèñíî-â³äíîâíèõ ðåàêö³ÿõ, ãåìî-
ïîåç³, ïîñòòðàíñëÿö³éí³é ìîäèô³êàö³¿ á³ëêà é,
ãîëîâíå, º íàéñèëüí³øèì âîäîðîç÷èííèì
àíòèîêñèäàíòîì, ùî îõîðîíÿº á³ëêè öèòîïëàç-
ìè êë³òèí â³ä ä³¿ â³ëüíèõ ðàäèêàë³â. Ó ðàç³ òðè-
âàëîãî âïëèâó êñåíîá³îòèê³â íà îðãàí³çì, á³î-
ñèíòåç â³òàì³íó Ñ íå ìîæå çàáåçïå÷èòè ï³äâè-
ùåíó ïîòðåáó, òîìó çíèæåííÿ âì³ñòó öüîãî
â³òàì³íó â íàäíèðêîâèõ çàëîçàõ ââàæàºòüñÿ
íàéíàä³éí³øèì ïîêàçíèêîì ¿õ ôóíêö³îíàëüíî-
ãî âèñíàæåííÿ.
Çíèæåííÿ àêòèâíîñò³ êàòàëàçè é ïåðîêñè-

äàçè, ôåðìåíò³â, ÿê³ íåéòðàë³çóþòü ïåðåêèñè
ï³ä ä³ºþ äîñë³äæóâàíèõ ôàêòîð³â, î÷åâèäíî,
ïîâ�ÿçàíå ç ³íã³áóâàííÿì ¿õ ñèíòåçó, îñê³ëüêè
ï³ä âïëèâîì êðàóí-åô³ð³â ³ ðàä³àö³éíîãî âèïðî-
ì³íåííÿ ñïîñòåð³ãàºòüñÿ ãàëüìóâàííÿ ñèíòåçó
á³ëêà [17].
Ì³æ øâèäê³ñòþ ïåðåêèñíîãî îêèñíåííÿ,

íàêîïè÷åííÿì éîãî ïðîäóêò³â ³ âì³ñòîì àíòè-
îêñèäàíò³â ³ñíóº çâîðîòíà çàëåæí³ñòü: çá³ëü-
øåííÿ ê³ëüêîñò³ àíòèîêñèäàíò³â, ùî ðåàãóþòü
³ç â³ëüíèìè ðàäèêàëàìè, çíèæóº øâèäê³ñòü
ïåðåêèñíîãî îêèñíåííÿ; éîãî ïðèñêîðåííÿ, ùî
ïðèçâîäèòü äî çá³ëüøåííÿ ê³ëüêîñò³ ðàäèêà-
ë³â, çíèæóº êîíöåíòðàö³þ àíòèîêñèäàíò³â.
Ó íàøèõ åêñïåðèìåíòàõ 12-êðàóí-4 òà éîí³-
çóâàëüíå âèïðîì³íåííÿ âèñíàæóâàëè àíòèîê-
ñèäàíòíó ñèñòåìó ùóð³â. Ó ðåçóëüòàò³ öüîãî
àêòèâ³çóâàëîñÿ ÏÎË (íàêîïè÷óâàëèñÿ ÌÄÀ
³ ä³ºíîâ³ êîí�þãàòè). Àêòèâ³çàö³ÿ ïåðåêèñíî-
ãî îêèñíåííÿ âíîñèòü ïîäàëüøèé äèñáàëàíñ â
îêèñíî-â³äíîâí³ ïðîöåñè é òàêèì ÷èíîì óòâî-
ðþº çàìêíåíå êîëî. Öå ìîæå ïðèçâîäèòè äî
ðîçëàäó ðåãóëþâàííÿ âñ³õ ôåðìåíòíèõ ñèñòåì,
çì³íè êîíôîðìàö³¿ ìåìáðàííîãî ë³ïîïðîòå¿íî-
âîãî êîìïëåêñó, ïîÿâè ã³äðîô³ëüíèõ âêëþ÷åíü
ó ñóö³ëüíîìó ã³äðîôîáíîìó øàð³ ìåìáðàíè
[15].
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