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è îáùåìó êðûñèíîìó ìîçãîâîìó àíòèãåíó
(ÊðÌÀÃ) ìåòîäîì òâåðäîôàçíîãî ÈÔÀ.

Ïðè âíóòðåííåì îáëó÷åíèè 137Ñs â òå÷åíèå
1 ìåñ ó êðûñ îáíàðóæèëè äîñòîâåðíîå ïîâû-
øåíèå óðîâíåé àóòîàíòèòåë ê ÎÁÌ —
(19,12+0,60) ó.å. ïðè êîíòðîëå (16,79+0,71) ó.å. è
ê îáùåìó ÊðÌÀÃ — (17,33+0,42) ó.å. ïðè êîíò-
ðîëå (15,17+0,58) ó.å., ÷òî ñâèäåòåëüñòâóåò î
ðàçâèòèè àóòîèììóííîãî ïðîöåññà ê ñòðóêòó-
ðàì ÖÍÑ ïîä âîçäåéñòâèåì îáëó÷åíèÿ (Ëèñÿ-
íûé Í.È., Ëþáè÷ Ë.Ä., 1997; Ëþáè÷ Ë.Ä., 1996,
1998).

Ó æèâîòíûõ íà ôîíå îáëó÷åíèÿ ïîëó÷àâ-
øèõ ýëàìèí, óñòàíîâèëè äîñòîâåðíîå ñíèæå-
íèå óðîâíåé àóòîàíòèòåë ê ÎÁÌ — (17,13+0,33)
ó.å. è ê îáùåìó ÊðÌÀÃ — (10,68+0,85) ó.å. ïî
ñðàâíåíèþ ñ òàêîâûì: ó îáëó÷åííûõ æèâîòíûõ,
íå ïîëó÷àâøèõ ýëàìèí.

Ïðè äîáàâëåíèè òûêâû â ïèùåâîé ðàöèîí
êðûñ íà ôîíå îáëó÷åíèÿ äîñòîâåðíûõ èçìåíå-
íèé óêàçàííûõ ïîêàçàòåëåé ìâ íå îáíàðóæè-
ëè, à óðîâåíü àóòîàíòèòåë ê áåëêó S-100 äîñ-
òîâåðíî ïîâûøàëñÿ — (10,40+1,89) ó.å. ïðè êîí-
òðîëå — (5,82+0,41) ó.å. Ïî-âèäèìîìó, ýòî
îáúÿñíÿåòñÿ òåì, ÷òî ó æèâîòíûõ, ïîëó÷àâ-
øèõ ýëàìèí è òûêâó, óñòàíîâëåíî áîëåå çíà-
÷èìîå íàêîïëåíèå 137Ñs — (4321+578) Áê, ÷åì ó
æèâîòíûõ, ïîëó÷àâøèõ òîëüêî 137Ñs —
(2495+253) Áê, ÷òî, ìîæåò áûòü, ñâÿçàíî ñ óâå-
ëè÷åíèåì ìàññû òåëà æèâîòíûõ íà ôîíå ïðè-
åìà ïèùåâûõ äîáàâîê. Âîçìîæíî, ïðèìåíåíèå
ïèùåâûõ äîáàâîê ñïîñîáñòâóåò èíòåíñèôèêà-
öèè ìåòàáîëè÷åñêèõ ïðîöåññîâ â îðãàíèçìå ýê-
ñïåðèìåíòàëüíûõ æèâîòíûõ, ÷òî óâåëè÷èâàåò
èõ ìàññó òåëà, òåìï ðîñòà è íàêîïëåíèå ðàäè-

àêòèâíîãî 137Ñs. Òåì íå ìåíåå, ïðèìåíåíèå ýëà-
ìèíà, ïî íàøèì äàííûì, ñíèæàëî ó îáëó÷åí-
íûõ æèâîòíûõ óðîâåíü àóòîàíòèòåë ê ÍÑÁ, êî-
òîðûå ÿâëÿþòñÿ îòðàæåíèåì äåñòðóêòèâíûõ
ïðîöåññîâ â ÖÍÑ ïîä âîçäåéñòâèåì îáëó÷åíèÿ.

Òàêèì îáðàçîì, ïðèìåíåíèå ýëàìèíà â âèäå
ïèùåâîé äîáàâêè ñïîñîáñòâóåò ñíèæåíèþ èí-
òåíñèâíîñòè àóòîèììóííîãî îòâåòà ê íåéðîàí-
òèãåíàì, ÷òî, ïî-âèäèìîìó, îòðàæàåò çàùèò-
íîå àíòèîêñèäàíòíîå äåéñòâèå ýòîãî ïðåïàðàòà
ïðè âîçäåéñòâèè îáëó÷åíèÿ.

Autoimmune humoral responses to neurospecific

proteins in rats after 1-month 137Ñs intake and

vegetable additions feeding

Liubich L.D.

The experiment was modelled by feeding the animals
with 600 Bk of 137Cs and vegetable food additions (elamin
and pumpkin) daily during 1 month. The serum content
of autoantibodies to neurospecific proteins (NSP): myelin
basic protein (MBP), glial marker S-100, neuronspecific
enolase (NSE) and whole rat brain antigen (RBA) was
studied using the ELISA method.

After 1-month 137Ñs intake the rat’s blood serum
contained statistically significant increased levels of
antibodies to MBP and RBA comparing with the intact
animals, this evidencing the development of autoimmune
responses to CNS structures under the radiation action.

The blood serum from rats, fed with 137Ñs and elamin,
contained statistically significant decreased levels of
antibodies to MBP and RBA comparing with the irradiated
animals, fed only with 137Ñs.

The rats, fed with 137Ñs and pumpkin, didn’t reveal
the changes in antibody content, except increased antibody
level to S-100.

Thus, use of elamin as a food addition contribute to
the attenuation of autoimmune responses to
neuroantigens, this reflecting the protective antioxidative
action of elamin in irradiated animals.

Âèâ÷åííÿ âïëèâó ìàëèõ äîç ðàä³àö³¿ íà êë³òèíè ìîçêó ùóð³â
â óìîâàõ êóëüòèâóâàííÿ

Ñåìåíîâà Â.Ì., Âåðõîãëÿäîâà Ò.Ï, Ñòàéíî Ë.Ï., Áóëàâêà À.Â., Âàñëîâè÷
Â.Â.

²íñòèòóò íåéðîõ³ðóðã³¿ ³ì. àêàä. À.Ï. Ðîìîäàíîâà ÀÌÍ Óêðà¿íè, ì. Êè¿â, Óêðà¿íà

Ó ïðîáëåì³ óðàæåíîñò³ ìîçêó ìàëèìè äî-
çàìè ðàä³àö³¿ çàëèøàþòüñÿ íåâèâ÷åíèìè àñïåê-
òè, ùî ñòîñóþòüñÿ ñòóïåíÿ ðàä³î÷óòëèâîñò³ íåé-
ðîí³â òà ãë³îöèò³â, ïåðâèííîñò³ àáî âòîðèííîñò³
¿õ óøêîäæåííÿ, çäàòíîñò³ öèõ êë³òèí ïîãëèíà-
òè ðàä³îíóêë³äè òà ³í. Ç’ÿñóâàííþ öèõ ïèòàíü
çíà÷íîþ ì³ðîþ ìîæóòü ñïðèÿòè ö³ëåñïðÿìîâàí³
åêñïåðèìåíòè ç ìîäåëþâàííÿì ïðÿìîãî âïëèâó
ìàëèõ äîç ðàä³àö³¿ íà êë³òèíè íåðâîâî¿ òêàíè-

íè â óìîâàõ êóëüòèâóâàííÿ. Â äèñîö³éîâàíèõ
òà ïåðâèííèõ êóëüòóðàõ äîñë³äæåíî ÷óòëèâ³ñòü
êë³òèí åìáð³îíàëüíî¿ íåðâîâî¿ òêàíèíè (ÅÍÒ)
òà ìîçêó íîâîíàðîäæåíèõ ùóð³â äî âïëèâó ìà-
ëèõ äîç õëîðèñòîãî 137Ñs (1,4 ìêì ó 2 ìë æè-
âèëüíîãî ñåðåäîâèùà), ÿêèé ââîäèâñÿ â êóëü-
òóðè íà 24—48—72 ãîä. Ï³ñëÿ çàê³í÷åííÿ äîñë³ä³â
÷àñòèíó êóëüòóð ô³êñóâàëè â 10% ðîç÷èí³ íåé-
òðàëüíîãî ôîðìàë³íó ³ çàáàðâëþâàëè ãåìàòîê-
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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
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