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Ðåçþìå. Ìåòà ðîáîòè - äîñë³äèòè ðîçâèòîê ñóäèííèõ ðîçëàä³â ó
äîðîñëèõ ùóð³â (7-8 ì³ñ) â íàñë³äîê ä³¿ ³îí³çóþ÷î¿ ðàä³àö³¿. Íà
ôðàãìåíòàõ àîðòè ³ ìåçåíòåð³àëüíî¿ àðòåð³¿, ³çîëüîâàíèõ ó
ùóð³â íà 30 äîáó ï³ñëÿ îäíîðàçîâîãî ðåíòãåí³âñüêîãî îïðîì³-
íþâàííÿ (7 Ãð), ñïîñòåð³ãàëè ïðèãí³÷åííÿ ðåàêö³¿ åíäîòåë³é-
çàëåæíîãî ðîçñëàáëåííÿ, çíèæåííÿ ÷óòëèâîñò³ ãëàäåíüêèõ ì'ÿç³â
äî ôåí³ëåôðèíó òà ³íñóë³íó. Âñòàíîâëåíî, ùî êóðñîâå çàñòîñóâà-
ííÿ á³îëîã³÷íî àêòèâíî¿ äîáàâêè "Öèãàïàí" ìàº ðàä³îïðîòåê-
òîðíèé åôåêò ³ ïðèçâîäèòü äî â³äíîâëåííÿ ôóíêö³îíàëüíî¿
àêòèâíîñò³ ñóäèí ó âèïàäêó, êîëè ïðåïàðàò ââîäèëè (ùîäåííî 2
ìã, ïðîòÿãîì 30 ä³á) ï³ñëÿ îïðîì³íþâàííÿ.

Êëþ÷îâ³ ñëîâà: ðåíòãåí³âñüêå
îïðîì³íåííÿ, ðåàêö³¿ ³çîëüîâàíèõ
ñóäèí, á³îëîã³÷íî àêòèâíà äîáàâêà
"Öèãàïàí".

Âñòóï
Àðòåð³àëüíà ã³ïåðòåíç³ÿ ³ ³íñóë³íîâà ðåçèñ-

òåíòí³ñòü çàéìàþòü ïðîâ³äíå ì³ñöå ñåðåä â³ääà-
ëåíèõ íàñë³äê³â âïëèâó ³îí³çóþ÷î¿ ðàä³àö³¿ íà ðåãó-
ëÿö³þ ñóäèííîãî òîíóñó òà àñîö³þþòüñÿ ç ðîç-
âèòêîì ïàòîëîã³÷íèõ çì³í ó ñåðöåâî-ñóäèíí³é ñèñ-
òåì³ [1-4]. Ó çâ'ÿçêó ç öèì, çàëèøàþòüñÿ àêòóàëü-
íèìè ïîøóêè íîâèõ ï³äõîä³â òà íàéá³ëüø åôåê-
òèâíèõ çàñîá³â êàðä³î- ³ âàçîïðîòåêòîðíî¿ ä³¿, çîê-
ðåìà äëÿ ïðîô³ëàêòèêè ³ ë³êóâàííÿ ðàä³àö³éíî-îáó-
ìîâëåíèõ ïîðóøåíü [5,6].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè ìîæëèâ³ñòü çàïîá³ãàííÿ íåãàòèâíèì

íàñë³äêàì îäíîðàçîâîãî ðåíòãåí³âñüêîãî îïðîì³-
íþâàííÿ (R-îïðîì³íþâàííÿ) ùóð³â ó ñóáëåòàëüí³é
äîç³ íà ðåàêòèâí³ñòü ñóäèí îïðîì³íåíèõ òâàðèí çà
äîïîìîãîþ á³îëîã³÷íî àêòèâíî¿ äîáàâêè (ÁÀÄ)
"Öèãàïàí", ïîçèòèâí³ åôåêòè çàñòîñóâàííÿ ÿêî¿
äîâåäåí³ ïðè øèðîêîìó ä³àïàçîí³ ôîðì ïàòîëîã³¿
òà ä³¿ íåñïðèÿòëèâèõ ÷èííèê³â ñåðåäîâèùà, âêëþ-
÷àþ÷è ðàä³î³íäóêîâàí³ óøêîäæåííÿ [7-11]. Á³î-
ëîã³÷íî-àêòèâíà äîáàâêà "Öèãàïàí" ì³ñòèòü 63
ìàêðîåëåìåíòè òà ì³êðîåëåìåíòè, ó òîìó ÷èñë³
òàê³, ùî ñïðèÿþòü àíòèîêñèäàíòíîìó çàõèñòó
îðãàí³çìó (ñåëåí, ìîë³áäåí); ðåãóëÿö³¿ âóãëå-
âîäíîãî îáì³íó (ìàðãàíåöü, õðîì, âàíàä³é, ë³ò³é);
ðåãóëÿö³¿ ôóíêö³îíóâàííÿ ñåðöåâî-ñóäèííî¿ ñèñ-
òåìè (êàë³é, íàòð³é, ìàãí³é); 12 â³òàì³í³â, ñåðåä
ÿêèõ òàê³, ùî ÷èíÿòü àíòèîêñèäàíòíó ä³þ (â³òà-
ì³íè Ñ ³ Å); 20 àì³íîêèñëîò, ñåðåä ÿêèõ 7 íåçà-
ì³ííèõ.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ ïðîâåäåíî íà äîðîñëèõ (7-8 ì³ñ)

ùóðàõ-ñàìöÿõ ïîïóëÿö³¿ Â³ñòàð ìàñîþ 180-220 ã,
ïîä³ëåíèõ íà 5 ãðóï: 1 - êîíòðîëüíà; 2 - ùóðè, ï³ä-

äàí³ âïëèâó îäíîðàçîâîãî R-îïðîì³íþâàííÿ çà
äîïîìîãîþ ðåíòãåí-óñòàíîâêè "ÐÓÌ-17" â äîç³ 7
Ãð (Gy) (ïàðàìåòðè îïðîì³íþâàííÿ: íàïðóãà íà
òðóáö³ 170 êÂ; ñèëà ñòðóìó 12 ìÀ; ô³ëüòð 0,5 ìì
Cu ³ 1,0 ìì Al; ôîêóñíà â³äñòàíü 45 ñì; ïîòóæ-
í³ñòü äîçè 0,833 ñÃð/ñ; òðèâàë³ñòü îïðîì³íþâàííÿ
14 õâ, ùóð³â áðàëè â ãîñòðèé äîñë³ä ÷åðåç 30 ä³á
ï³ñëÿ îïðîì³íþâàííÿ); 3 - ùóðè, ï³ääàí³ âïëèâó
îäíîðàçîâîãî R-îïðîì³íþâàííÿ â äîç³ 7 Ãð ç ïî-
äàëüøèì êóðñîâèì çãîäîâóâàííÿì Öèãàïàíó
(ÁÀÄ "Öèãàïàí", âèðîáíèöòâà ÒÎÂ "Ïëàíåòà
çäîðîâ'ÿ - 2000" (Ðîñ³ÿ. Çàðåºñòðîâàíî ÌÎÇ Óê-
ðà¿íè 05 æîâòíÿ 2005 ðîêó. Ñâ³äîöòâî ïðî äåð-
æàâíó ðåºñòðàö³þ ¹ 177) ùîäåííî â äîç³ 2 ìã
ïðîòÿãîì 30 ä³á ³ íàñòóïíèì ãîñòðèì äîñë³äîì
(ãîñòðèé äîñë³ä äëÿ âèëó÷åííÿ ñóäèí ïðîâîäèâñÿ
íàñòóïíîãî äíÿ ï³ñëÿ çàâåðøåííÿ êóðñîâîãî çãî-
äîâóâàííÿ Öèãàïàíó); 4 - ùóðè ï³ñëÿ êóðñîâîãî
çãîäîâóâàííÿ Öèãàïàíó ùîäåííî â äîç³ 2 ìã ïðî-
òÿãîì 30 ä³á; 5 - øóðè ï³ñëÿ êóðñîâîãî çãîäîâó-
âàííÿ Öèãàïàíó ùîäåííî â äîç³ 2 ìã ïðîòÿãîì 30
ä³á òà ïîñë³äóþ÷îãî îäíîðàçîâîãî R-îïðîì³-
íþâàííÿ â äîç³ 7 Ãð, ÷åðåç 30 ä³á ï³ñëÿ ÿêîãî ¿õ
áðàëè â ãîñòðèé äîñë³ä. Åâòàíàç³þ òâàðèí ïðîâî-
äèëè ï³ä ÑÎ2-íàðêîçîì.

Äîñë³äæåíî àãîí³ñò- òà ³íñóë³í-çàëåæí³ ðåàêö³¿
ñóäèí, ³çîëüîâàíèõ ó ï³ääîñë³äíèõ ùóð³â. Ôðàã-
ìåíòè òîðàêàëüíîãî â³ää³ëó àîðòè (ÒÀ) ³ ìåçåí-
òåð³àëüíî¿ àðòåð³¿ (ÌÀ) âèäàëÿëè íåãàéíî ï³ñëÿ
ðîçòèíó òâàðèíè ³ çáåð³ãàëè â îõîëîäæåíîìó ðîç-
÷èí³ Êðåáñà (ÿêèé ì³ñòèâ ó mÌ: 132 NaCl; 4,7
KCl; 1,4 NaH2PO4; 1,0 MgCl2; 2,1 CaCl2; 21
NaHCO3; 6,5 ãëþêîçè; ðH 7,4 ï³äòðèìóâàëè ïðî-
äóâêîþ 5% ÑÎ2 ³ 95% Î2). ²çîëüîâàí³ ñóäèíè
î÷èùóâàëè â³ä çàëèøê³â æèðîâî¿ ³ ñïîëó÷íî¿ òêà-
íèí íà çîâí³øí³é ïîâåðõí³, ðîçð³çàëè íà ê³ëüöÿ øè-
ðèíîþ äî 1 ìì, çáåð³ãàëè îõîëîäæåíèìè äî
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ïðîâåäåííÿ äîñë³ä³â.
Ìåõàíîãðàô³÷í³ äîñë³äæåííÿ ñêîðî÷óâàëüíèõ

ðåàêö³é ³çîëüîâàíèõ ñóäèí ïðîâîäèëè íà åêñïå-
ðèìåíòàëüí³é óñòàíîâö³ [12]. Ê³ëüöåâ³ ôðàãìåíòè
àîðòè ³ ìåçåíòåð³àëüíî¿ àðòåð³¿ ðîçòÿãóâàëè ç ïî-
ïåðåäí³ì íàâàíòàæåííÿì 0,5-1,0 ã íà äâîõ ñòà-
ëåâèõ ãà÷êàõ, ðîçì³ùåíèõ ó ïðîòî÷í³é ãîðè-
çîíòàëüí³é êàìåð³ (0,5 ìë), ÿêó çàïîâíþâàëè ðîç-
÷èíîì Êðåáñó (0,5-1,0 ìë/õâ) ïðè 36 îÑ. Ñèëó
ñêîðî÷óâàëüíèõ ðåàêö³é ³çîëüîâàíèõ ñóäèí ðåºñò-
ðóâàëè â ³çîìåòðè÷íîìó ðåæèì³ çà äîïîìîãîþ
òåíçîìåòðè÷íèõ äàò÷èê³â (FTK-0.1), àíàëîãîöèô-
ðîâîãî ïåðåòâîðþâà÷à Lab-Trax 4-CDA ³ ïðîã-
ðàìíîãî çàáåçïå÷åííÿ Data Trax 2 (WPI, ÑØÀ).

Âèì³ðþâàííÿ àìïë³òóäè ñêîðî÷åíü ³çîëüîâàíèõ
ñóäèí ïðîâîäèëè ï³ñëÿ ñòàá³ë³çàö³¿ ðåàêö³¿ ãëà-
äåíüêèõ ì'ÿç³â íà ñòèìóëÿö³þ ã³ïåðêàë³ºâèì ðîç-
÷èíîì Êðåáñà (KCl, 60 mM) ïðîòÿãîì 40-60 õâè-
ëèí. Íàÿâí³ñòü åíäîòåë³é-çàëåæíèõ ðåàêö³é îö³-
íþâàëè ÿê çäàòí³ñòü ñóäèí, ïîïåðåäíüî ñêîðî-
÷åíèõ ôåí³ëåôðèíîì (ÐÅ, 3õ10-6 Ì), äîçî-çàëåæ-
íèì ÷èíîì ðîçñëàáëÿòèñÿ ó â³äïîâ³äü íà àöå-
òèëõîë³í (10-9 - 10-5Ì), ùî â³äîáðàæàëè ó % â³ä-
íîñíî ð³âíÿ ìàêñèìàëüíîãî òîí³÷íîãî íàïðóæåííÿ
â ñòàö³îíàðí³é ôàç³. Ð³âåíü åíäîòåë³é-íåçàëåæíèõ
ðåàêö³é ñóäèí äîñë³äæóâàëè íà ôðàãìåíòàõ ï³ñëÿ
ìåõàí³÷íîãî âèäàëåííÿ åíäîòåë³þ (âàòíèì òàì-
ïîíîì). Âèçíà÷àëè çäàòí³ñòü öèõ ôðàãìåíò³â
äîçî-çàëåæíèì ÷èíîì ñêîðî÷óâàòèñÿ ï³ä ä³ºþ
àãîí³ñòà α1-àäðåíîðåöåïòîð³â ôåí³ëåôðèíó (ÐÅ),
(10-9 - 10-5Ì) ó % â³äíîñíî ð³âíÿ ìàêñèìàëüíîãî
òîí³÷íîãî íàïðóæåííÿ, ÿêèé áóëî ïðèéíÿòî çà 100
% [13, 14].

Ð³âåíü åíäîòåë³é-çàëåæíîãî ðîçñëàáëåííÿ ï³ä
ä³ºþ àöåòèëõîë³íó (Ach) òà åíäîòåë³é-íåçàëåæ-
íîãî ñêîðî÷åííÿ íà ôåí³ëåôðèí (PE) (êóìóëÿ-
òèâíèé äîçà-åôåêò) ôðàãìåíò³â ñóäèí äîñë³äæó-
âàëè â óìîâàõ áëîêàäè ñèíòåçó ïðîñòàíî¿ä³â ³íäî-
ìåòàöèíîì (10-5 Ì). Äëÿ ðîçðàõóíêó ñåðåäíüî
åôåêòèâíî¿ ä³þ÷î¿ êîíöåíòðàö³¿ àöåòèëõîë³íó ³
ôåí³ëåôðèíó (log ÅÑ50) çàñòîñîâóâàëè ãðàô³÷íèé
ìåòîä ïîáóäîâè S-ïîä³áíèõ êðèâèõ "äîçà-åôåêò"
(ðîçñëàáëåííÿ, % - êîíöåíòðàö³ÿ àãîí³ñòà,
Log10Ì), ÿê³ áóëè àïðîêñèìîâàí³ çà ð³âíÿííÿì
Õ³ëëà [15]. Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðå-
çóëüòàò³â âèêîíóâàëè çà ìåòîäîì t-òåñòó Ñò'þ-
äåíòà äëÿ íåïàðíèõ âèì³ð³â [16]. Ðîçõîäæåííÿ
ââàæàëè ñòàòèñòè÷íî äîñòîâ³ðíèìè, ÿêùî âåëè-
÷èíà ð <0,05. Ðîçðàõóíêè ïðîâîäèëè ç âèêîðèñ-
òàííÿì ïðîãðàì Origin 6.1 (OriginLab Co., ÑØÀ)
³ Exel 5.0 (Microsoft, ÑØÀ).

Äëÿ ïðèãîòóâàííÿ ðîç÷èíó Êðåáñà âèêîðèñ-
òîâóâàëè ñîë³ ³ ãëþêîçó êâàë³ô³êàö³¿ õ.÷. âèðîá-
íèöòâà "Õ³ìðåàêòèâ" (Óêðà¿íà). Â äîñë³äàõ çàñòî-
ñîâóâàëè àöåòèëõîë³í, ôåí³ëåôðèí ³ ³íäîìåòàöèí

âèðîáíèöòâà Sigma Chemical Co. (ÑØÀ), ³íñóë³í
ëþäèíè âèðîáíèöòâà "²íäàð" (Óêðà¿íà).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ôðàãìåíòè ÒÀ ùóð³â ï³ñëÿ îïðîì³íþâàííÿ ³

òèõ, ÿê³ îòðèìóâàëè Öèãàïàí äî îïðîì³íþâàííÿ,
â³äð³çíÿëèñÿ á³ëüø íèçüêèì ð³âíåì åíäîòåë³é-çà-
ëåæíîãî ðîçñëàáëåííÿ ó â³äïîâ³äü íà àöåòèëõîë³í
(10-5 Ì) (Emax, 69,6±4,0 % ³ 50,9±4,2 %, â³äïî-
â³äíî), ïîð³âíÿíî ç êîíòðîëüíèìè òâàðèíàìè ³
òèìè, ùî îòðèìóâàëè Öèãàïàí ï³ñëÿ îïðîì³íþ-
âàííÿ (Emax, 95,4±2,7 % ³ 89,7±3,6 %) ðèñ. 1, À.

Â îêðåìèõ åêñïåðèìåíòàëüíèõ ãðóïàõ îïðî-
ì³íåíèõ òâàðèí ñïîñòåð³ãàëèñÿ çì³íè ÷óòëèâîñò³
àîðòè äî àöåòèëõîë³íó, ÿê³ âèÿâëÿëèñÿ ó âèãëÿä³
çñóâ³â âë³âî êðèâî¿ äîçà-åôåêò, â³äíîñíî ïîêàç-
íèê³â êîíòðîëþ. Ôðàãìåíòè ÒÀ, ³çîëüîâàí³ ó îïðî-
ì³íåíèõ òâàðèí ³ òèõ, ÿê³ îòðèìóâàëè Öèãàïàí ï³ñ-
ëÿ îïðîì³íþâàííÿ, â³äð³çíÿëèñü ï³äâèùåíîþ ÷óò-
ëèâ³ñòþ äî àöåòèëõîë³íó (logÅÑ50, -7,0±0,02 ³ -
7,1±0,04, â³äïîâ³äíî), ó ïîð³âíÿíí³ ç êîíòðîëåì òà
ãðóïîþ òâàðèí, îïðîì³íåíèõ ï³ñëÿ ââåäåííÿ Öè-
ãàïàíó (log EC50, -6,8±0,03 ³ -6.8 ±0,09, â³äïîâ³äíî).

Ðåçóëüòàòè äîñë³äæåííÿ ñêîðî÷óâàëüíî¿ àê-
òèâíîñò³ ãëàäåíüêèõ ì'ÿç³â ôðàãìåíò³â ÒÀ ùóð³â ç
ð³çíèõ åêñïåðèìåíòàëüíèõ ãðóï ï³ä ä³ºþ ôåí³ëåô-
ðèíó íàâåäåí³ íà ðèñ. 1, Â. Ôðàãìåíòè àîðòè ³çî-
ëüîâàí³ â îïðîì³íåíèõ òâàðèí ³ òèõ, ÿê³ îòðèìó-
âàëè ÁÀÄ Öèãàïàí äî îïðîì³íþâàííÿ, â³äð³ç-
íÿëèñÿ íèçüêîþ ÷óòëèâ³ñòþ äî ôåí³ëåôðèíó (log
ÅÑ50, -6,7±0,02 ³ -6,9±0,04, â³äïîâ³äíî), ó ïîð³âíÿíí³
ç êîíòðîëåì òà ãðóïîþ òâàðèí, îïðîì³íåíèõ ï³ñëÿ
ââåäåííÿ Öèãàïàíó (log EC50, -7,1±0,04 ³ -7.03
±0,1), áåðó÷è äî óâàãè çñóâè âïðàâî â³äïîâ³äíèõ
êðèâèõ äîçà-åôåêò.

Çì³íè ðåàêòèâíîñò³ ôðàãìåíò³â àîðòè ùóð³â
äîñë³äæóâàëè òàêîæ ó â³äíîøåíí³ äî ³íñóë³íó â
êîíöåíòðàö³¿ áëèçüê³é äî ô³ç³îëîã³÷íî¿ (0,001 Îä/
ìë), çã³äíî [17]. Âñòàíîâëåíî, ùî ôðàãìåíòè ÒÀ
êîíòðîëüíèõ òâàðèí ó ïðèñóòíîñò³ ³íñóë³íó íà-
áóâàþòü ï³äâèùåíî¿ ÷óòëèâîñò³ äî àöåòèëõîë³íó ³
ôåí³ëåôðèíó. Öÿ òåíäåíö³ÿ çáåð³ãàëàñÿ íà ñóäè-
íàõ òâàðèí, ÿêèì óâîäèëè Öèãàïàí ï³ñëÿ îïðî-
ì³íþâàííÿ. Ðåàêòèâí³ñòü ñóäèí ó òâàðèí, îïðî-
ì³íåíèõ îêðåìî ³ ï³ñëÿ ââåäåííÿ Öèãàïàíó, çíà÷íî
çì³íþâàëàñÿ, à ñàìå ñïîñòåð³ãàëîñÿ ïðèãí³÷åííÿ
åíäîòåë³é-çàëåæíî¿ äèëàòàö³¿ òà â³äñóòí³ñòü õàðàê-
òåðíî¿ â³äïîâ³ä³ ãëàäåíüêèõ ì'ÿç³â íà ³íñóë³í (³íñó-
ë³íîâà ðåçèñòåíòí³ñòü).

Óçàãàëüíåí³ ðåçóëüòàòè äîñë³äæåííÿ äèëàòà-
òîðíèõ ³ êîíñòðèêòîðíèõ ðåàêö³é ôðàãìåíò³â ÌÀ,
³çîëüîâàíèõ ó ùóð³â ç ð³çíèõ åêñïåðèìåíòàëüíèõ
ãðóï ïðåäñòàâëåí³ íà ðèñ. 2 (À, Â).

Îñîáëèâ³ñòþ ðåàêö³¿ ÌÀ îïðîì³íåíèõ ùóð³â º
ñêîðî÷åííÿ ó â³äïîâ³äü íà íèçüê³ êîíöåíòðàö³¿
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Ðèñóíîê 1. Åíäîòåë³é-çàëåæíå ðîçñëàáëåííÿ ôðàãìåíò³â àîðòè ï³ä ä³ºþ àöåòèëõîë³íó (A), ñêîðî÷åííÿ
ôðàãìåíò³â àîðòè, ïîçáàâëåíèõ åíäîòåë³þ, ï³ä ä³ºþ ôåí³ëåôðèíó (Â). Ñóäèíè áóëè ³çîëüîâàí³ ó ùóð³â

êîíòðîëüíî¿ ãðóïè (Êîíòðîëü, n=14); ó îïðîì³íåíèõ ùóð³â (R, n=12); ó ùóð³â, ÿê³ îòðèìóâàëè Öèãàïàí (Ò) ï³ñëÿ
îïðîì³íþâàííÿ (R+Ò, n=12); ó ùóð³â, ÿê³ îòðèìóâàëè Öèãàïàí äî îïðîì³íþâàííÿ (Ò+R, n=10).

Ðèñóíîê 2. Åíäîòåë³é-çàëåæíå ðîçñëàáëåííÿ ôðàãìåíò³â ìåçåíòåð³àëüíî¿ àðòåð³¿ ï³ä ä³ºþ àöåòèëõîë³íó (A),
ñêîðî÷åííÿ ôðàãìåíò³â ìåçåíòåð³àëüíî¿ àðòåð³¿, ïîçáàâëåíèõ åíäîòåë³þ, ï³ä ä³ºþ ôåí³ëåôðèíó (Â). Ñóäèíè áóëè
³çîëüîâàí³ ó ùóð³â êîíòðîëüíî¿ ãðóïè (Êîíòðîëü, n=10); â îïðîì³íåíèõ ùóð³â (R, n=12); ó ùóð³â, ÿê³ îòðèìóâàëè
Öèãàïàí (Ò) ï³ñëÿ îïðîì³íþâàííÿ (R+Ò, n=14); ó ùóð³â, ÿê³ îòðèìóâàëè Öèãàïàí äî îïðîì³íþâàííÿ (Ò+R, n=10).
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àöåòèëõîë³íó (äî 10-7 Ì) ³ ïðèãí³÷åííÿ ðåàêö³¿ åí-
äîòåë³é-çàëåæíîãî ðîçñëàáëåííÿ (Emax, 71,3±5,3
%), ïîð³âíÿíî ç ñóäèíàìè êîíòðîëüíèõ òâàðèí ³
òèõ, ÿê³ îòðèìóâàëè Öèãàïàí äî ³ ï³ñëÿ îïðî-
ì³íþâàííÿ (Emax, 95,2±5,1 %, 92,3±4,7 % ³
94,0±4,2%, â³äïîâ³äíî). Ðàçîì ç òèì, çà ïîêàç-
íèêîì ÷óòëèâîñò³ äî àöåòèëõîë³íó ôðàãìåíòè ÌÀ
òâàðèí, ÿê³ îòðèìóâàëè Öèãàïàí ï³ñëÿ îïðîì³-
íþâàííÿ, áóëè íàáëèæåí³ äî êîíòðîëþ (log EC50, -
7,0±0,04 ³ -7,1±0,03, â³äïîâ³äíî), ïîð³âíÿíî ç ñóäè-
íàìè îïðîì³íåíèõ òâàðèí ³ òèõ, ùî îòðèìóâàëè
Öèãàïàí äî îïðîì³íþâàííÿ (log EC50, -6,7±0,11 ³ -
6.8 ±0,04, â³äïîâ³äíî).

Äàí³ ç âèì³ðþâàííÿ ñêîðî÷óâàëüíèõ ðåàêö³é
ãëàäåíüêèõ ì'ÿç³â ³çîëüîâàíèõ ôðàãìåíò³â ÌÀ
âêàçóþòü íà òå, ùî ñóäèíè îïðîì³íåíèõ òâàðèí ³
òèõ, ÿê³ îòðèìóâàëè Öèãàïàí äî îïðîì³íþâàííÿ,
ñóòòºâî ìåíø ÷óòëèâ³ äî ôåí³ëåôðèíó (log EC50,
-6,6±0,05 ³ -6,9±0,04, â³äïîâ³äíî), í³æ ñóäèíè êîíò-
ðîëüíèõ ³ îïðîì³íåíèõ òâàðèí ï³ñëÿ êóðñîâîãî

çàñòîñóâàííÿ Öèãàïàíó (log EC50, -7,5±0,04 ³ -
7,4±0,04, â³äïîâ³äíî).

Ôðàãìåíòè ÌÀ ³çîëüîâàí³ ó êîíòðîëüíèõ ùó-
ð³â ³ îïðîì³íåíèõ äî çàñòîñóâàííÿ Öèãàïàíó âèÿ-
âèëèñÿ íå ñïðèéíÿòëèâèìè äî ä³¿ ³íñóë³íó. Ïðîòå,
ñóäèíè îïðîì³íåíèõ òâàðèí ³ òèõ, ÿêèõ îïðîì³-
íþâàëè ï³ñëÿ êóðñîâîãî çàñòîñóâàííÿ Öèãàïàíó,
äåìîíñòðóþòü çá³ëüøåííÿ ðåàêö³¿ åíäîòåë³é-
çàëåæíî¿ äèëàòàö³¿ ³ ÷óòëèâîñò³ äî àöåòèëõîë³íó, à
òàêîæ çíèæåííÿ ÷óòëèâîñò³ äî ôåí³ëåôðèíó â ïðè-
ñóòíîñò³ ³íñóë³íó (0,001 Å/ìë).

Òàêèì ÷èíîì, îòðèìàí³ ðåçóëüòàòè çàñâ³ä-
÷óþòü, ùî îäíîðàçîâå R-îïðîì³íþâàííÿ (7 Gy)
ìîæå âèêëèêàòè ó ùóð³â ñóäèíí³ ïîðóøåííÿ, ÿê³
ïîçíà÷àþòüñÿ íà çäàòíîñò³ ñóäèí (ðåçèñòèâíîãî ³
ì'ÿçîâîãî òèïó) çä³éñíþâàòè åíäîòåë³é-çàëåæí³ é
åíäîòåë³é-íåçàëåæí³ ðåàêö³¿. Ðàçîì ³ç òèì, òðåáà
â³äçíà÷èòè çíà÷í³ çì³íè â ðåãóëÿö³¿ ñóäèííîãî òî-
íóñó ï³ä ä³ºþ ³íñóë³íó, ùî íàïåâíå â³äîáðàæàº ðîç-
âèòîê ô³ç³îëîã³÷íîãî ñòàíó ³íñóë³íîâî¿ ðåçèñ-

Îðèã³íàëüí³ äîñë³äæåííÿ
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òåíòíîñò³, ÿê îäíîãî ç êëþ÷îâèõ ïàòîëîã³÷íèõ
íàñë³äê³â ïîñòðàä³àö³éíîãî óðàæåííÿ îðãàí³çìó
ëþäèíè ³ òâàðèíè [18].

Ïðåäñòàâëåí³ ðåçóëüòàòè äîçâîëÿþòü ñòâåðä-
æóâàòè, ùî ÁÀÄ Öèãàïàí ìîæå áóòè åôåê-
òèâíèì ó ë³êóâàíí³ ïîñòðàä³àö³éíèõ ñóäèííèõ ïîðó-
øåíü, çîêðåìà ó òîìó âèïàäêó, êîëè êóðñîâå çàñ-
òîñóâàííÿ Öèãàïàíó ïðîâîäèòüñÿ ï³ñëÿ îïðî-
ì³íþâàííÿ.

Âèñíîâêè
Îäíîðàçîâå R-îïðîì³íþâàííÿ ùóð³â ó ñóáëå-

òàëüí³é äîç³ 7 Ãð ñïðè÷èíÿëî äî çíà÷íîãî ïîðó-
øåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ñóäèí, ÿê ñâ³ä-
÷àòü äîñë³äè íà ³çîëüîâàíèõ ôðàãìåíòàõ àîðòè ³
ìåçåíòåð³àëüíî¿ àðòåð³¿. Çàñòîñóâàííÿ "Öèãàïàíó"
ï³ñëÿ îïðîì³íåííÿ º ïåðñïåêòèâíèì çàñîáîì â³ä-
íîâëåííÿ ðåãóëÿö³¿ ñóäèííèõ ðåàêö³é.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü ïðî äî-

ö³ëüí³ñòü ïîøóêó íîâèõ çàñîá³â íà äîäàòîê äî
òðàäèö³éíèõ ë³êóâàëüíèõ çàõîä³â, ñïðÿìîâàíèõ íà
ïîïåðåäæåííÿ ñóäèííèõ ðîçëàä³â, ùî âèíèêàþòü
â íàñë³äîê îïðîì³íþâàííÿ îðãàí³çìó.
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ÂËÈßÍÈÅ ÖÛÃÀÏÀÍÀ ÍÀ ÐÅÀÊÒÈÂÍÎÑÒÜ
ÈÇÎËÈÐÎÂÀÍÍÛÕ ÑÎÑÓÄÎÂ ÊÐÛÑ,

ÎÁËÓ×ÅÍÍÛÕ Â ÑÓÁËÅÒÀËÜÍÎÉ ÄÎÇÅ

Å.Ì. Ãîðáàíü, À.Â. Ïàðøèêîâ
Ðåçþìå. Öåëü ðàáîòû - èññëåäîâàòü ðàçâèòèå ñîñóäèñòûõ

íàðóøåíèé ó âçðîñëûõ êðûñ (7-8 ìåñ) ïîñëå âîçäåéñòâèÿ
èîíèçèðóþùåé ðàäèàöèè. Íà ôðàãìåíòàõ àîðòû è ìåçåí-
òåðèàëüíîé àðòåðèè, èçîëèðîâàííûõ ó êðûñ íà 30 äåíü ïîñëå
îäíîðàçîâîãî ðåíòãåíîâñêîãî îáëó÷åíèÿ (7 Ãð), íàáëþäàëè
óãíåòåíèå ðåàêöèè ýíäîòåëèé-çàâèñèìîãî ðàññëàáëåíèÿ,
ñíèæåíèå ÷óâñòâèòåëüíîñòè ãëàäêèõ ìûøö ê ôåíèëýôðèíó è
èíñóëèíó. Óñòàíîâëåíî, ÷òî êóðñîâîå ïðèìåíåíèå áèî-
ëîãè÷åñêè àêòèâíîé äîáàâêè "Öûãàïàí" îêàçûâàëî ðàäèîï-
ðîòåêòîðíûé ýôôåêò è ïðèâîäèëî ê âîññòàíîâëåíèþ
ôóíêöèîíàëüíîé àêòèâíîñòè ñîñóäîâ â ñëó÷àå, êîãäà ïðå-
ïàðàò ââîäèëè (2 ìã åæåäíåâíî, íà ïðîòÿæåíèè 30 äíåé)
ïîñëå îáëó÷åíèÿ.

Êëþ÷åâûå ñëîâà: èîíèçèðóþùåå èçëó÷åíèå, ðåàêöèè
èçîëèðîâàííûõ ñîñóäîâ, áèîëîãè÷åñêè àêòèâíàÿ äîáàâêà
"Öûãàïàí".

EFFECT OF TSYGAPAN ON REACTIVITY OF
ISOLATED VESSELS OF RATS, IRRADIATED IN

SUBLETHAL DOSE

E.M. Gorban, O.V. Parshikov

Objective. To explore the possibility of radioprotective
influence a course of dietary supplement "Tsygapan" (2 mg
daily dose for 30 days) on reactivity of isolated vessels
(fragments of thoracic aorta and mesenteric artery) of rats after a
single X-ray irradiation in sublethal doses of 7 Gy.

Methods: Five groups of adult (7-8 months) Wistar
population male rats were used: 1 - control; 2 - X-irr. at a dose of
0,01806 C/kg (7 Gy) (dose rate 0,00129 C/kg per/min), expo-
sition time - 14 min, rats were taken to experiment 30 days after
exposure); 3 - X-irr. at a dose of 7 Gy, followed by feeding of
Tsygapan daily at a dose of 2 mg for 30 days and subsequent
acute experiment (acute experiment to extract vessels held the
day after the course feeding of Tsygapan); 4 - courses feeding of
Tsygapan daily dose of 2 mg for 30 days and subsequent acute
experiment; 5 - courses feeding of Tsygapan daily dose of 2 mg
for 30 days before a single X-irr. at a dose of 7 Gy, 30 days after
which they took in acute experiment. Agonist- and insulin-
dependent reaction of isolated vessels of experimental rats were
investigated.

Results: X-irr. leads to lower levels of endothelium-depen-
dent relaxation in response to acetylcholine (10-5 M) compared
to control animals and those receiving Tsygapan after irradiation.
In group of exposed animals were observed changes in sensitiv-
ity to acetylcholine, which manifested as a shift to the left dose-
effect curve relative to controls. Fragments of isolated vessels in
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irradiated animals and those treated after exposure differed.
Tsygapan increased sensitivity to acetylcholine, compared with
the control group and animals exposed after a course introduc-
tion Tsygapan. Contractile activity of blood vessels smooth
muscle of irradiated animals and those receiving supplements
Tsygapan to radiation differed low sensitivity to phenylephrine,
compared with the control group and animals exposed after en-
tering Tsygapan, taking into account the right shift correspond-
ing dose-effect curves.

Changes of vessels reactivity studied also in relation to the
insulin concentration close to physiological (0,001 U/ml). Estab-
lished that sensitivity of  control animals vessels in the presence
of insulin to become acetylcholine and phenylephrine. This trend
continued to vessels fragment of animals feeding Tsygapan after
irradiation. However, in the case of animals exposed separately
and after the introduction of Tsygapan changes were observed,
indicating a significant inhibition of endothelium-dependent dila-

tion and lack of response of smooth muscle to insulin (insulin
resistance).

Conclusion. Radiation produced a significant impact on the
reactivity of the investigated vessels - the ability to endothelium-
dependent and endothelium-independent reaction, and exchange
feeding Tsygapan was effective in preventing these radiation in-
duced disorders of vascular reactivity when it used after X-irr.
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