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ñèë³íîì Êàðà÷÷³ ³ ò³îí³íîì, çà Í³ññëåì. Ó ã³ñòî-
ëîã³÷íèõ ïðåïàðàòàõ êóëüòóð îö³íþâàëè ìîð-
ôîëîã³÷í³ îçíàêè òîêñè÷íîñò³: ïîðóøåííÿ ñòðóê-
òóðè çîíè ðîñòó, ñòóï³íü óøêîäæåííÿ ÿäðà òà
öèòîïëàçìè êë³òèí, à òàêîæ öèòîìåòðè÷í³ ïî-
êàçíèêè, âèçíà÷åí³ ó íàï³âàâòîìàòè÷íîìó ðå-
æèì³ íà àíàë³çàòîð³ çîáðàæåííÿ “IBAS-2000”
(ô³ðìè “KONTRON” Í³ìå÷÷èíà) çà ñïåö³àëüíî
ðîçðîáëåíîþ ïðîãðàìîþ. ×àñòèíó êóëüòóð
â³äìèâàëè â³ä ³çîòîïó ³ ïîâåðòàëè ó æèâèëüíå
ñåðåäîâèùå áåç âì³ñòó ðàä³îíóêë³äà äëÿ ïîäàëü-
øîãî ñïîñòåðåæåííÿ ïðîòÿç³ 4—5 ä³á. Ïðèæèò-
òºâó îö³íêó ðîñòó êóëüòóð ïðîâîäèëè â ³íâåð-
òîâàíîìó ì³êðîñêîï³ “Á³îëàì-3, ËÎÌÎ”.

Âñòàíîâëåíî, ùî ïðèñóòí³ñòü ðàä³îíóêë³äà
ó æèâèëüíîìó ñåðåäîâèù³ êóëüòóð îáîõ òèï³â
íåðâîâî¿ òêàíèíè âèêëèêàº çíà÷í³ ìîðôîëîã³÷í³
îçíàêè óøêîäæåííÿ íåéðîöèò³â ³ ãë³îöèò³â. Öåé
åôåêò çðîñòàº ó ÷àñ³. Òàê, ï³ñëÿ 24-ãîäèííîãî
âïëèâó ðàä³îíóêë³äà íà êóëüòóðè äèñòðîô³÷í³
òà íåêðîá³îòè÷í³ çì³íè ïîøèðþþòüñÿ íà 15—
20% êë³òèí çîíè ðîñòó. Çá³ëüøåííÿ åêñïîçèö³¿
êóëüòóð ç ³çîòîïîì äî 48 òà 72 ãîä çóìîâëþº
óøêîäæåííÿ á³ëüøîñò³ íåéðîöèò³â òà ãë³îöèò³â.
Ìîðôîëîã³÷íî öå ïðîÿâëÿºòüñÿ ãðóáèìè äåñò-
ðóêòèâíèìè çì³íàìè ó âèãëÿä³ êàð³îï³êíîçó òà
ã³äðîï³÷íî¿ òðàíñôîðìàö³¿ öèòîïëàçìè íåéðî-
öèò³â òà ãë³îöèò³â ç ïîäàëüøîþ äåñòðóêö³ºþ
á³ëüøîñò³ ç íèõ.

Â³äíîñíó ðåçèñòåíòí³ñòü äî ³çîòîïó âèÿâëÿ-
þòü íàéá³ëüø äèôåðåíö³éîâàí³ ôîðìè àñòðî-
öèò³â, ÿê³ â³çóàëüíî çáåð³ãàþòü õàðàêòåðíó
ñòðóêòóðó ÿäðà òà öèòîïëàçìè ç â³äðîñòêàìè.

Âñòàíîâëåíî òàêîæ, ùî ï³ñëÿ â³äìèâàííÿ
êóëüòóð â³ä ³çîòîïó ³ ïîâåðíåííÿ ó çâè÷àéíå
æèâèëüíå ñåðåäîâèùå ñïîñòåð³ãàºòüñÿ ÷àñòêî-
âå ïîíîâëåííÿ çîíè ðîñòó êóëüòóð çà ðàõóíîê
ïðîë³ôåðàö³¿ ãë³àëüíîãî êîìïîíåíòà. Íåçâàæà-

þ÷è íà öå, öèòîìåòðè÷í³ ïîêàçíèêè êë³òèí çà-
ëèøàþòüñÿ çì³íåíèìè ïîð³âíÿíî ç êîíòðîëüíè-
ìè â àíàëîã³÷í³ ñòðîêè êóëüòèâóâàííÿ. Ç áîêó
êë³òèí ÅÍÒ ö³ çì³íè ìàþòü îäíîñïðÿìîâàíèé
õàðàêòåð, òîä³ ÿê ñåðåä êóëüòèâîâàíèõ êë³òèí
ìîçêó â³ä íîâîíàðîäæåíèõ ùóð³â ñïîñòåð³ãàºòüñÿ
á³ëüøà âàð³àáåëüí³ñòü öèòîìåòðè÷íèõ â³äõèëåíü
â³ä êîíòðîëüíèõ ïîêàçíèê³â. Íàïåâíî, öå º íà-
ñë³äêîì á³ëüøî¿ ðåàêòèâíîñò³ êë³òèí ìîçêó
ùóð³â ó ïîñòíàòàëüíèé ïåð³îä.

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíèõ äîñ-
ë³äæåíü ç âèêîðèñòàííÿì ìåòîäó êóëüòèâóâàí-
íÿ ï³äòâåðäæóþòü äàí³ ïðî ÷óòëèâ³ñòü êë³òèí
íåðâîâî¿ òêàíèíè ð³çíîãî â³êó äî âïëèâó ìàëî¿
äîçè õëîðèñòîãî 137Ñs. Ðàçîì ç òèì âèÿâëåíî
ìîæëèâ³ñòü â³äíîâëåííÿ ïðîë³ôåðàö³¿ êë³òèí
êóëüòèâîâàíî¿ íåðâîâî¿ òêàíèíè ï³ñëÿ âèäàëåííÿ
³çîòîïó ³ç æèâèëüíîãî ñåðåäîâèùà. Öå ñâ³ä÷èòü
ïðî òå, ùî ³íäóêîâàí³ ìàëîþ äîçîþ ðàä³îíóêë-
³äà ñòðóêòóðí³ çì³íè ÷àñòèíè êë³òèí íà ðàíí³õ
åòàïàõ ìîæóòü áóòè îáîðîòíèìè ïðè ñòâîðåíí³
îïòèìàëüíèõ óìîâ äëÿ íîðìàëüíîãî ìåòàáîë³ç-
ìó çàâäÿêè ðåàë³çàö³¿ ðåïàðàòèâíî-êîìïåíñà-
òîðíèõ ïðîöåñ³â.

Study of influence small dose irradiation on nerve

tissue culture of rats brain

Semenova V.M., Verchogliadova T.P., Staino L.Ð., Bulavka
A.V., Vaslovitsh V.V.

Susceptibility of neurons and glial cells to influence
of radionuclear 137Cs chlorid in culture of embryonic and
newborn brain tissue was estimated. In case of adding
radionuclear 137Cs chlorid in cultural medium (1,4 mkm/
ml) we have obserwed more pronounced caryotic and
cytoplasmatic destructive changes in neurons and
astrocytes. This process was more marked in 48-72 hours
after adding radionuclear 137Cs chlorid. A fibrose astrocytes
were more resistent to small irradiation dose. On the 5th

day after removal of radionuclid from culture medium
we have seen the same restoring of cellular elements
and proliferation of glial tissue component.

Âïëèâ ìàëèõ äîç ðàä³àö³¿ íà ðåãåíåðàö³þ ïåðèôåðè÷íèõ íåðâ³â

Öèìáàëþê Â.²., Ëóçàí Á.Ì.
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Ç îãëÿäó íà çäàòí³ñòü íåðâîâî¿ òêàíèíè äî
êóìóëÿö³¿ åôåêò³â ïðîìåíåâîãî óøêîäæåííÿ òà
íà îñîáëèâîñò³ ïåðåá³ãó ìåòàáîë³÷íèõ ïðîöåñ³â
ïðè íàäõîäæåíí³ ðàä³îíóêë³ä³â íàìè âèâ÷àëèñü
çì³íè ðåïàðàòèâíîãî ã³ñòîãåíåçó óøêîäæåíèõ ïå-
ðèôåðè÷íèõ íåðâ³â â óìîâàõ õðîí³÷íîãî âïëè-
âó ìàëèõ äîç ðàä³àö³¿ ïðè âíóòð³øíüîìó îïðî-
ì³íåíí³. Ç ö³ºþ ìåòîþ ëàáîðàòîðíèõ òâàðèí ïðî-
òÿãîì 3 ì³ñ âèãîäîâóâàëè ¿æåþ, ùî ì³ñòèòü

ðàä³îàêòèâí³ öåç³é ³ ñòðîíö³é ó ñóìàðí³é äîç³
50 ìçâ, à ïîò³ì ï³ä ïåðèòîíåàëüíèì íàðêîçîì
âèêîíóâàëè ïåðåòèí ñ³äíè÷íîãî íåðâà ó âåðõí³é
òðåòèí³ ñòåãíà ç îäíîãî áîêó ³ â³äðàçó æ çøè-
âàëè éîãî ê³íö³ íèòêîþ (¹10) ïðè âèêîðèñòàíí³
îïåðàö³éíîãî ì³êðîñêîïà. Êîíòðîëü çà â³äíîâ-
ëåííÿì ôóíêö³¿ íåðâà çä³éñíþâàâñÿ åëåêòðîô³-
ç³îëîã³÷íèì ìåòîäîì ÷åðåç 2 ³ 8 òèæ ï³ñëÿ îïå-
ðàö³¿ çà äîïîìîãîþ êîìï’þòåðíîãî àíàë³çàòîðà

Íàñë³äêè âïëèâó àâàð³¿ íà ×ÀÅÑ íà ñòðóêòóðè íåðâîâî¿ ñèñòåìè òà øëÿõè ¿õ ïîäîëàííÿ



53

á³îïîòåíö³àë³â Ï³ñëÿ öüîãî òâàðèí çàáèâàëè ³
ïðîâîäèëè ã³ñòîëîã³÷íå äîñë³äæåííÿ. Ïðè åëåê-
òðîíåéðîì³îãðàô³¿ ïîêàçíèêè ïîòåíö³àëó ä³¿ (ÏÄ)
³ Ì-â³äïîâ³ä³ ïîð³âíþâàëèñÿ íà ïðîîïåðîâàí³é
³ ³íòàêòí³é ê³íö³âêàõ.

Ó ðåçóëüòàò³ åêñïåðèìåíòó áóëî âñòàíîâ-
ëåíî, ùî ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ ó
òâàðèí, ÿê³ çàçíàëè õðîí³÷íîãî âíóòð³øíüîãî îï-
ðîì³íåííÿ, ñïîñòåð³ãàºòüñÿ óïîâ³ëüíåííÿ øâèä-
êîñò³ ïðîâåäåííÿ ³ìïóëüñó ïî íåðâîâèõ âîëîê-
íàõ, ÿêå âèÿâëÿºòüñÿ â çá³ëüøåíí³ ëàòåíòíîãî
ïåð³îäó ÏÄ (ËÏ ÏÄ) ³ Ì-â³äïîâ³ä³, à òàêîæ ó
çìåíøåíí³ àìïë³òóäè ÏÄ ³ Ì-â³äïîâ³ä³. Òàê, ó
êîíòðîëüí³é ãðóï³ ÷åðåç 2 òèæ ï³ñëÿ îïåðàö³¿
çàòðèìêà ËÏ ÏÄ ñêëàäàëà 47,2% , çàòðèìêà
ËÏ Ì-â³äïîâ³ä³ — 65,3%, çíèæåííÿ àìïë³òóäè
ÏÄ — 56,7%, çíèæåííÿ àìïë³òóäè Ì-â³äïîâ³ä³
— 84,9%. Â îïðîì³íåíèõ òâàðèí ö³ ïîêàçíèêè
ñòàíîâèëè â³äïîâ³äíî 56,3%, 73,1%, 62,1%, 93,0%.
×åðåç 8 òèæ ó êîíòðîëüí³é ãðóï³ çàçíà÷åí³ ïà-
ðàìåòðè äîð³âíþâàëè 12,0%, 13,3%, 29,1%,
53,8% â³äïîâ³äíî, à â îïðîì³íåí³é ãðóï³ —
18,1%, 20,2%, 39,4%, 69,2%.

Ïðè ìîðôîëîã³÷íîìó äîñë³äæåíí³ ïðåïà-
ðàò³â ïåðèôåðè÷íèõ íåðâ³â, ïîôàðáîâàíèõ
àçóð-åîçèíîì, çà Âàí-Ã³çîîìó ³ ³ìïðåãíîâà-
íèõ ñð³áëîì, ó òâàðèí, ùî çàçíàëè õðîí³÷íî-
ãî ðàä³àö³éíîãî âïëèâó â ìàëèõ äîçàõ, ïî-
ð³âíÿíî ç êîíòðîëüíèìè, â ì³ñö³ íàäð³çó ÷å-
ðåç 2 òèæ ï³ñëÿ îïåðàö³¿ âèÿâëåíî ïîâíå ïî-
ðóøåííÿ ñòðóêòóðè íåðâà, îêðåì³ äð³áí³ ôðàã-
ìåíòè íåðâîâèõ âîëîêîí, êðîâîâèëèâè, ð³çêó
íåð³âíîì³ðí³ñòü äîçð³âàííÿ ñïîëó÷íî¿ òêàíè-
íè ³ äèôåðåíö³þâàííÿ ¿¿ åëåìåíò³â. Íåðâîâ³
âîëîêíà â ä³ëÿíö³ ðåãåíåðàö³éíî¿ íåâðîìè ó
äîñë³äíèõ òâàðèí áóëè ðîçòàøîâàí³ ìåíø óïî-
ðÿäêîâàíî, ù³ëüí³ñòü ¿õíüîãî ðîçòàøóâàííÿ
áóëà íèæ÷îþ, à õ³ä âîëîêîí çì³íåíèé íàâ³òü
íà çíà÷íîìó â³ääàëåíí³ â³ä ë³í³¿ øâà. Ïðèâåð-
òàëè íà ñåáå óâàãó ð³çíà òîâùèíà âîëîêîí, ¿õ
êîëáîïîä³áíå çäóòòÿ. Ñï³ðàë³ Ïåððîí÷èòî áóëè
àòèïîâî¿ ôîðìè, çàíàäòî “çàêðó÷åíèìè”, ÷à-
ñòèíà ç íèõ çíàõîäèëèñÿ ó ñòàí³ ôðàãìåíòàö³¿.
Ó ñóäèíàõ åï³íåâð³þ âèÿâëÿëèñü ÿâèùà ñòàçó
³ ì³ñöÿìè ïåðèâàñêóëÿðíèé êðîâîâèëèâ.

Ïîðóøåííÿ ñòðóêòóðè íåðâà ó ï³ääîñë³äíèõ
òâàðèí áóëî çíà÷í³øèì, í³æ ó òèõ, ùî íå çàç-
íàëè âïëèâó 90Sr ³ 137Cs, íàâ³òü ÷åðåç 8 òèæ ï³ñëÿ
îïåðàö³¿ ñïîëó÷íîòêàíèííèé ïðîøàðîê ó ä³ëÿíö³
ðåãåíåðàö³éíî¿ íåâðîìè áóâ ïîì³òíî øèðøèì,

í³æ ó êîíòðîëüí³é ãðóï³, à êîëàãåíîâ³ âîëîêíà
ù³ëüí³øèìè.

Îòðèìàí³ íàìè äàí³ ñâ³ä÷àòü ïðî çíà÷íå ïî-
ðóøåííÿ ïîñòòðàâìàòè÷íî¿ ðåãåíåðàö³¿ ïåðè-
ôåðè÷íèõ íåðâ³â â óìîâàõ õðîí³÷íîãî íàäõîä-
æåííÿ â îðãàí³çì ðàä³îàêòèâíèõ ³çîòîï³â ó ìà-
ëèõ äîçàõ.

Ñòîñîâíî ïèòàíü ïàòîãåíåçó çì³í ó ïåðè-
ôåðè÷íèõ íåðâàõ ïðè õðîí³÷íîìó âïëèâ³ ìà-
ëèõ äîç ðàä³àö³¿ íàé³ìîâ³ðí³øèìè íàì çäàþòü-
ñÿ òàê³ ìåõàí³çìè:

— ïðè õðîí³÷íîìó âïëèâ³ (îñîáëèâî ðàä³î-
íóêë³ä³â) â³äáóâàþòüñÿ çíà÷í³ ïîðóøåííÿ â
³ìóíí³é ñèñòåì³ ç ðîçâèòêîì ³ìóíîäåô³öèòó, à
òàêîæ àóòî³ìóííèõ ðåàêö³é íà ì³ºë³í, îñîáëè-
âî ó ðàç³ ïîðóøåííÿ ö³ë³ñíîñò³ íåðâà, âèíèêà-
þòü ñêëåðîòè÷í³ ³ àïëàñòè÷í³ ïðîöåñè, çíè-
æóºòüñÿ ïðîë³ôåðàòèâíèé ïîòåíö³àë;

— ³îí³çóþ÷å îïðîì³íåííÿ ïðèãí³÷óº ñèíòåç
íóêëå¿íîâèõ êèñëîò ³ çíèæóº á³ëîêñèíòåçóþ÷ó
ôóíêö³þ, ùî, ïðèðîäíî, âåäå äî óïîâ³ëüíåííÿ
ðåïàðàòèâíîãî ã³ñòîãåíåçó íåðâ³â;

— ó ïîðóøåíí³ ïðîöåñ³â ðåãåíåðàö³¿ íåðâî-
âèõ âîëîêîí ìîæóòü áðàòè ó÷àñòü íåëåòàëüí³
íåâ³äíîâí³ óøêîäæåííÿ (õðîìîñîìí³ àáåðàö³¿,
ãåíí³ ìóòàö³¿), ÿêùî âîíè ïðèçâîäÿòü äî ðîç-
ëàäó îáì³íó ðå÷îâèí â íåðâîâèõ êë³òèíàõ;

— ó ñòðóêòóðíèõ çì³íàõ ïåðèôåðè÷íîãî íå-
ðâîâîãî ñòîâáóðà â³ä³ãðàþòü ñâîþ ðîëü ³ íå-
íåéðîíàëüí³ åëåìåíòè (ñïîëó÷íà òêàíèíà, ñó-
äèíè, øâàí³âñüê³ êë³òèíè), ÿê³ º ðàä³î÷óòëèâè-
ìè.

Influence of  small doses of  radiation on peripheral

nerves regeneration

Tsimbaljuk V.I., Luzan B.M.

The work based on scientific data presents in details
the problem of ionizing radiation impact on periferal nerves.
It points on the one hand to sufficiently high
radioresistance of  peripheral nervous system and on the
other hand to resulting appearance of nonspecific
morfological and functional changes in peripheral nerves
even under low doses radiation.

The authors according to their own observation point
to considerable violation of regeneration process in
injured peri pheral nerves under chronic intern al
irradiation in low doses. This violation reveals itself in
reducing speed of  nervous fibres germination and their
mielinization, in the disturbance of blood microcirculation
in injured zone and in strengthening reaction of
surrounding connective tissue along with slowing down
differentiation of its elements. This data proved correct
withe electrophysiological and morphological research
methods used.

The work also describes the main pathogenetic
mechanism of  morphofunctional changes in peri pheral
nervous system that appears under ionizating radiation
impact.
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