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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì íàó÷íîé 
òåìû êàôåäðû «Ðàçâèòèå è ìîðôîôóíêöèîíàëü-
íîå ñîñòîÿíèå îðãàíîâ è òêàíåé ýêñïåðèìåíòàëü-
íûõ æèâîòíûõ è ëþäåé â íîðìå, â îíòîãåíåçå ïîä 
âëèÿíèåì âíåøíèõ ôàêòîðîâ», ¹ ãîñ. ðåãèñòðàöèè 
0111U009598. 

Âñòóïëåíèå. Íàðÿäó ñ óâåëè÷åíèåì èíòåíñèâ-
íîñòè ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ íà ïðîòÿæåíèè 
ïîñëåäíèõ äåñÿòèëåòèé ðåçêî óâåëè÷èëîñü è õèìè-
÷åñêîå çàãðÿçíåíèå îêðóæàþùåé ñðåäû [1,2]. Êàæ-
äûé èç ýòèõ ôàêòîðîâ îêàçûâàåò âëèÿíèå íà ñåðäå÷-
íî-ñîñóäèñòóþ ñèñòåìó, à èõ ñî÷åòàííîå äåéñòâèå 
ìîæåò óñóãóáëÿòü ýòè ýôôåêòû. Èîíèçèðóþùåå èç-
ëó÷åíèå è ñâèíåö, êàê íàèáîëåå ðàñïðîñòðàíåííûå 
íåãàòèâíûå ôàêòîðû â Óêðàèíå, ñïîñîáñòâóþò âîç-
íèêíîâåíèþ àðòåðèàëüíîé ãèïåðòåíçèè (ÀÃ), ÷òî â 
ñâîþ î÷åðåäü ïðèâîäèò ê öåëîìó ðÿäó äðóãèõ çàáî-
ëåâàíèé, èíâàëèäèçàöèè è ñìåðòè [1,2]. Ïîðàæåíèå 
ñîñóäîâ ïðè äåéñòâèè ðàäèàöèè ÿâëÿåòñÿ èçâåñò-
íûì ôàêòîì, à ñâÿçü ìåæäó õðîíè÷åñêîé ýêñïîçèöè-
åé ñâèíöà è ïîâûøåíèåì àðòåðèàëüíîãî äàâëåíèÿ 
(ÀÄ) ïîäòâåðäèëè èññëåäîâàíèÿ íà ýêñïåðèìåí-
òàëüíûõ æèâîòíûõ, ðÿä ýïèäåìèîëîãè÷åñêèõ è êëè-
íè÷åñêèõ íàáëþäåíèé [1, 5, 8]. Ñâèíåö ìîæåò ñòèìó-
ëèðîâàòü ðàçâèòèå àðòåðèàëüíîé ãèïåðòåíçèè (ÀÃ), 
êîãäà ðåãóëÿöèÿ ÀÄ ïîäâåðæäåíà äåéñòâèþ äðóãèõ 
ôàêòîðîâ, íàïðèìåð èîíèçèîóþùåãî èçëó÷åíèÿ [1, 
3]. Ýôôåêòû èõ ñî÷åòàííîãî äåéñòâèÿ â ðàçâèòèè 
ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãè, â òîì ÷èñëå è ÀÃ, 
îñòàþòñÿ íåäîñòàòî÷íî èçó÷åííûìè. 

 Öåëü èññëåäîâàíèÿ – èçó÷èòü ãåìîäèíàìèêó 
êðûñ ïîñëå äåéñòâèÿ ðàäèàöèè, ñâèíöà è èõ ñî÷å-
òàííîãî âëèÿíèÿ. 

 Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Îïûòû ïðî-
âîäèëè íà 40 ïîëîâîçðåëûõ êðûñàõ-ñàìöàõ ëèíèè 
Âèñòàð ñ èñõîäíîé ìàññîé òåëà 200-230 ã. Ñîäåð-
æàíèå æèâîòíûõ è ýêñïåðèìåíòû ïðîâîäèëèñü 
ñîãëàñíî ïîëîæåíèé «Åâðîïåéñêîé êîíâåíöèè î 
çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñïîëüçó-
þòñÿ äëÿ ýêñïåðèìåíòîâ è äðóãèõ íàó÷íûõ öåëåé» 
(Ñòðàññáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â 
åêñïåðèìåíò³â íà òâàðèíàõ», óòâåðæäåííûõ Ïåð-
âûì íàöèîíàëüíûì êîíãðåññîì ïî áèîýòèêå (Êèåâ, 
2001). 

Æèâîòíûå áûëè ðàçäåëåíû íà 4 ãðóïïû ïî 10 
îñîáåé â êàæäîé ãðóïïå. Êðûñ 1 è 2 ãðóïïû îáëó÷àëè 
íà óñòàíîâêå «Pîêóñ» (Pîññèÿ), èñòî÷íèê 60Ño, ìîù-
íîñòü ýêñïîçèöèîííîé äîçû 4,3∙10-4 À/(êã∙ñ), Îáëó-
÷åíèå ïðîâîäèëè îäíîêðàòíî òîòàëüíî äîçîé 0.5 Ãð, 

òàê êàê îíà ñ÷èòàåòñÿ ïîðîãîâîé äëÿ ïðîÿâëåíèÿ íå-
ñòîõàñòè÷åñêèõ ýôôåêòîâ ïðè äåéñòâèè ðàäèàöèè. 
[2]. ×åðåç 3 ìåñÿöà ïîñëå îáëó÷åíèÿ êðûñàì 1 è 3 
ãðóïïû ââîäèëè åæåäíåâíî â òå÷åíèå 10 äíåé âíó-
òðèáðþøèííî àöåòàò ñâèíöà ïî 1/10 LD

50
 (100 ìã/êã) 

â 1 ìë 0,9 % NACI) ñ ïîñëåäóþùèì 15-äíåâíûì âîñ-
ñòàíîâèòåëüíûì ïåðèîäîì. Ïàðàëëåëüíî êðûñàì 2 
è 4 ãðóïï òàêæå ñîîòâåòñòâåííî îáëó÷åííûì è íå-
îáëó÷åííûì, êîòîðûå ñëóæèëè êîíòðîëåì, ââîäèëè 
âíóòðèáðþøèííî ïî 1 ìë 0. 9 % NaCl. 

Î ñîñòîÿíèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû ñó-
äèëè ïî âåëè÷èíå àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) è 
÷àñòîòå ïóëüñà, êîòîðûå îïðåäåëÿëè ìàíæåòî÷íûì 
ìåòîäîì. Ìàíæåòêó ýëåêòðîííîãî òîíîìåòðà NOVAT 
OSC-1 (ÑØÀ) íàêëàäûâàëè íà îñíîâàíèå õâîñòà 
êðûñû. Èçìåðåíèÿ ïðîâîäèëè äî îáëó÷åíèÿ (èñõîä-
íûå äàííûå), ÷åðåç 10 äíåé ïîñëå íà÷àëà èíúåêöèé 
è ÷åðåç 15 ñóòîê ïîñëå ïðåêðàùåíèÿ èíúåêöèé. Äàí-
íûå âûðàæàëè â % ê èñõîäíûì ïîêàçàòåëÿì. Ñòà-
òèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè â 
ïàêåòå ïðîãðàìì “Statgraphics 4.0”, äîñòîâåðíîñòü 
îöåíèâàëè ïî t êðèòåðèþ Ñòüþäåíòà. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
×åðåç 10 ñóòîê ïîñëå èíúåêöèé 0.9 % NaCl ãåìîäè-
íàìè÷åñêèå ïîêàçàòåëè ó íåîáëó÷åííûõ êðûñ îñòà-
âàëèñü ïðàêòè÷åñêè áåç èçìåíåíèé (ðèñ.). 

Ó îáëó÷åííûõ æèâîòíûõ îòìå÷àëàñü íåçíà÷è-
òåëüíàÿ òåíäåíöèÿ ê óâåëè÷åíèþ èññëåäóåìûõ ïîêà-
çàòåëåé. Òàê, ÀÄ áûëî ðàâíûì 119.4 ± 12.6/80.6 ± 4.3 
ìì ðò. ñò., ïóëüñ – 79.6 ± 3.1 óä. â ìèí, â êîíòðî-
ëå ýòè ïîêàçàòåëè ñîñòàâëÿëè ñîîòâåòñòâåííî 
116.7 ± 8.9/78.9 ± 9.6 ìì ðò. ñò. è 74.3 ± 8. 9 óä. â ìèí. 
Èíúåêöèÿ ñâèíöà íåîáëó÷åííûì æèâîòíûì â òå÷å-
íèå 10 ñóòîê âûçûâàëà äîñòîâåðíîå óâåëè÷åíèå ÀÄ è 
ïóëüñà, ïðè÷åì ïîêàçàòåëè äèàñòîëè÷åñêîãî äàâëå-
íèÿ (ÄÀÄ) ïîâûøàëèñü çíà÷èòåëüíåå, ÷åì ñèñòîëè-
÷åñêîãî (ÑÀÄ), ïî ñðàâíåíèþ ñ èñõîäíûì óðîâíåì. 
Ó îáëó÷åííûõ êðûñ, ïî ñðàâíåíèþ ñ íåîáëó÷åííûìè, 
ââåäåíèå ñâèíöà ïðèâîäèëî ê áîëåå âûðàæåííîìó 
ïîâûøåíèþ ÀÄ è ó÷àùåíèþ ïóëüñà, ïðè ýòîì òàêæå 
ñîõðàíÿëàñü òåíäåíöèÿ ê ïðåèìóùåñòâåííîìó íà-
ðàñòàíèþ ÄÀÄ, ïî ñðàâíåíèþ ñ ÑÀÄ. 

×åðåç 15 ñóòîê ïîñëå ïðåêðàùåíèÿ èíúåêöèé 
0.9 % NaCl ó íåîáëó÷åííûõ êðûñ ÀÄ è ÷àñòîòà ñåð-
äå÷íûõ ñîêðàùåíèé ïî-ïðåæíåìó îñòàâàëèñü â 
ïðåäåëàõ íîðìû, ó îáëó÷åííûõ – îòìå÷àëàñü âûðà-
æåííàÿ òåíäåíöèÿ ê èõ óâåëè÷åíèþ. Ê ýòîìó ñðîêó â 
ãðóïïå íåîáëó÷åííûõ æèâîòíûõ, êîòîðûì ïðåêðàòè-
ëè ââîäèòü ñâèíåö, âûÿâëåíî äîñòîâåðíîå ïàäåíèå 
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ÀÄ è ïóëüñà ïî ñðàâíåíèþ ñ ïðåäûäóùèì ïåðèîäîì. 
Â ãðóïïå îáëó÷åííûõ êðûñ ãåìîäèíàìè÷åñêèå ïîêà-
çàòåëè ïðîäîëæàëè îñòàâàòüñÿ âûñîêèìè, ïðè ýòîì 
âûÿâëÿëàñü âûðàæåííàÿ òåíäåíöèÿ ê èõ åùå áîëü-
øåìó óâåëè÷åíèþ. 

Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, 
÷òî ñâèíöîâàÿ èíòîêñèêàöèÿ â òå÷åíèå 10 ñóòîê 
âûçûâàåò ó êðûñ ðàçâèòèå ãèïåðòåíçèè äèàñòîëè-
÷åñêîãî òèïà. Èçâåñòíî, ÷òî ÄÀÄ óâåëè÷èâàåòñÿ â 
îòâåò íà óìåíüøåíèå ïðîñâåòà ìåëêèõ àðòåðèé, ÷òî 
â ñâîþ î÷åðåäü îáóñëîâëåíî ïîâûøåíèåì òîíóñà 
ãëàäêîìûøå÷íûõ êëåòîê [6]. Ïîñëåäíåå ìîæåò áûòü 
ðåçóëüòàòîì ëèáî ïðÿìîãî âîçäåéñòâèÿ ñâèíöà íà 
ýòè êëåòêè, òàê êàê èçâåñòíî, ÷òî òÿæåëûå ìåòàëëû 
ÿâëÿþòñÿ ìåìáðàíî-òîêñè÷íûìè àãåíòàìè [1, 4, 
5], ëèáî ñëåäñòâèåì äåéñòâèÿ íà íèõ âàçîïðåññîð-
íîãî ôàêòîðà ïî÷å÷íîé ýòèîëîãèè, ïîñêîëüêó ìîð-
ôîëîãè÷åñêèå èçìåíåíèÿ â ïî÷êàõ ïîä äåéñòâèåì 

òÿæåëûõ ìåòàëëîâ, â òîì ÷èñëå è ñâèíöà, 
â èíòîêñèêàöèîííîì ïåðèîäå õàðàêòåðè-
çóþòñÿ ðàçâèòèåì íåôðîïàòèè [9]. Âîç-
íèêàþùèå ïîä äåéñòâèåì ñâèíöà èçìå-
íåíèÿ â ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå ó 
íåîáëó÷åííûõ æèâîòíûõ íîñÿò, îäíàêî, 
îáðàòèìûé õàðàêòåð, î ÷åì ñâèäåòåëü-
ñòâóåò âîññòàíîâëåíèå ïîêàçàòåëåé ãå-
ìîäèíàìèêè ê êîíöó ðåàáèëèòàöèîííîãî 
ïåðèîäà, ÷òî ñîãëàñóåòñÿ ñ èìåþùèìèñÿ 
â ëèòåðàòóðå äàííûìè [7, 10]. Íàëè÷èå 
ó îáëó÷åííûõ êðûñ âûðàæåííîé òåí-
äåíöèè ê ïîâûøåíèþ ïîêàçàòåëåé ÀÄ ñ 
ïîñëåäóþùèì ðàçâèòèåì ãèïåðòåíçèè 
äèàñòîëè÷åñêîãî òèïà ïîñëå èíòîêñèêà-
öèè ñâèíöîì ñâèäåòåëüñòâóþò î òîì, ÷òî 
ïðîèñõîäèò óñèëåíèå óæå èìåþùèõñÿ 
íàðóøåíèé â ñîñóäàõ, êîòîðûå áûëè âû-
çâàíû ðàäèàöèåé. Ïîñëåäíåå ÿâëÿåòñÿ, 

Ðèñ. Ïîêàçàòåëè ãåìîäèíàìèêè ó êðûñ ïîñëå äåéñòâèÿ ðàäèàöèè 
è ñâèíöà. 

Ïðèìå÷àíèå: à – ââåäåíèå 0. 9 % NaCl, á – îáëó÷åíèå + ââåäåíèå 0. 9 % NaCl; â – 

ââåäåíèå àöåòàòà ñâèíöà, ã – îáëó÷åíèå + ââåäåíèå àöåòàòà ñâèíöà; 1,3,5,7- ïîñëå 

10 ñóòîê èíúåêöèé; 2,4,6,8 – ÷åðåç 15 ñóòîê ïîñëå ïðåêðàùåíèÿ èíúåêöèé. 

î÷åâèäíî, îäíîé èç îñíîâíûõ ïðè÷èí ïðîãðåññèðó-
þùåãî ðàçâèòèÿ ÀÃ ó ýòèõ æèâîòíûõ. 

Âûâîäû. 
1. Èíúåêöèè ñâèíöà íåîáëó÷åííûì æèâîòíûì â 

òå÷åíèå 10 ñóòîê âûçûâàþò äîñòîâåðíîå óâåëè÷å-
íèå àðòåðèàëüíîãî äàâëåíèÿ è ïóëüñà, ïîêàçàòåëè 
êîòîðûõ ê êîíöó ðåàáèëèòàöèîííîãî ïåðèîäà ñíè-
æàþòñÿ. 

2. Ó îáëó÷åííûõ êðûñ, ïî ñðàâíåíèþ ñ íåîáëó-
÷åííûìè, ââåäåíèå ñâèíöà ïðèâîäèò ê áîëåå âû-
ðàæåííîìó ïîâûøåíèþ àðòåðèàëüíîãî äàâëåíèÿ è 
ó÷àùåíèþ ïóëüñà. Ïðè ýòîì, òàêæå êàê è áåç îáëó÷å-
íèÿ, ñîõðàíÿåòñÿ òåíäåíöèÿ ê ïðåèìóùåñòâåííîìó 
íàðàñòàíèþ äèàñòîëè÷åñêîãî äàâëåíèÿ. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. Â 
äàëüíåéøåì ïëàíèðóåòñÿ èçó÷åíèå ñîñòîÿíèÿ ñåð-
äå÷íî-ñîñóäèñòîé ñèñòåìû ïðè ìîäåëèðîâàíèè ïà-
òîëîãèè ïî÷åê è äåéñòâèè òÿæåëûõ ìåòàëëîâ â ñî÷å-
òàíèè ñ èîíèçèðóþùèì èçëó÷åíèåì. 
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ÂÏËÈÂ ÐÀÄ²ÀÖ²¯ ² ÑÂÈÍÖÞ ÍÀ ÏÎÊÀÇÍÈÊÈ ÃÅÌÎÄÈÍÀÌ²ÊÈ ÙÓÐ²Â
Îñòðîâñüêà Ñ. Ñ. 
Ðåçþìå. Íà ùóðàõ âèâ÷àëè âïëèâ ðàä³àö³¿ â äîç³ 0,5 Ãð ³ àöåòàòó ñâèíöþ, â êîíöåíòðàö³¿ 1/10 LD

50,
 ï³ñëÿ éîãî 

10-äåííîãî âíóòð³øíüîîî÷åðåâèííîãî ââåäåííÿ. Ïîêàçàíî, ùî ï³ä âïëèâîì ñâèíöþ â ùóð³â ï³äâèùóºòüñÿ 
àðòåð³àëüíèé òèñê, ïåðåâàæíî ä³àñòîë³÷íèé. ×åðåç 15 äí³â ï³ñëÿ ïðèïèíåííÿ ³í’ºêö³é àðòåð³àëüíèé òèñê ³ 
÷àñòîòà ïóëüñó ïîâåðòàþòüñÿ äî íîðìè. Ââåäåííÿ ñâèíöþ ùóðàì, ïîïåðåäíüî îïðîì³íåíèì ó äîç³ 0.5 Ãð, 
ñïðèÿº ïîÿâ³ á³ëüø âèñîêèõ ïîêàçíèê³â àðòåð³àëüíîãî òèñêó, ùî íå ïðèõîäèòü äî íîðìè ïðîòÿãîì â³äíîâíîãî 
ïåð³îäó. 

Êëþ÷îâ³ ñëîâà: ðàä³àö³ÿ, ñâèíåöü, àðòåð³àëüíà ã³ïåðòåíç³ÿ, ñïîëó÷åí³ åôåêòè. 
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ÂËÈßÍÈÅ ÐÀÄÈÀÖÈÈ È ÑÂÈÍÖÀ ÍÀ ÏÎÊÀÇÀÒÅËÈ ÃÅÌÎÄÈÍÀÌÈÊÈ ÊÐÛÑ
Îñòðîâñêàÿ Ñ. Ñ. 
 Ðåçþìå. Íà êðûñàõ èçó÷àëè âëèÿíèå ðàäèàöèè â äîçå 0,5 Ãð è àöåòàòà ñâèíöà, â êîíöåíòðàöèè 1/10 LD

50, 

ïîñëå åãî 10-äíåâíîãî âíóòðèáðþøèííîãî ââåäåíèÿ
. 
Ïîêàçàíî, ÷òî ïîä âëèÿíèåì ñâèíöà ó êðûñ ïîâûøàåòñÿ 

àðòåðèàëüíîå äàâëåíèå, ïðåèìóùåñòâåííî äèàñòîëè÷åñêîå. ×åðåç 15 äíåé ïîñëå ïðåêðàùåíèÿ èíúåêöèé 
àðòåðèàëüíîå äàâëåíèå è ÷àñòîòà ïóëüñà âîçâðàùàþòñÿ ê íîðìå. Ââåäåíèå ñâèíöà êðûñàì, ïðåäâàðèòåëüíî 
îáëó÷åííûì â äîçå 0.5 Ãð, ñïîñîáñòâóåò ïîÿâëåíèþ áîëåå âûñîêèõ ïîêàçàòåëåé àðòåðèàëüíîãî äàâëåíèÿ, 
êîòîðîå íå ïðèõîäèò ê íîðìå â òå÷åíèå âîññòàíîâèòåëüíîãî ïåðèîäà. 

  Êëþ÷åâûå ñëîâà: ðàäèàöèÿ, ñâèíåö, àðòåðèàëüíàÿ ãèïåðòåíçèÿ, ñî÷åòàííûå ýôôåêòû. 
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Impact of Radiation and Lead on Indices of Hemodynamics in Rats
Ostrovskaya S. S. 
Abstract. Introduction. Along with the increase of intensity of electro-magnetic irradiation over the last de-

cades, chemical contamination of the environment sharply increased as well. Each of these factors causes influ-
ence on cardio-vascular system, and their combined action may aggravate these effects. Ionizing irradiation and 
lead, as the most prevalent negative factors in Ukraine, favor the development of arterial hypertension (AH), this in 
its turn lead to a wide range of diseases, disability and death. Lesion of vessels under the action of radiation is a well-
known fact, and the link between chronic e x posure of lead and elevation of arterial pressure (AP) was confirmed by 
investigations carried on e x perimental animals, by a series of epidemiologic and clinical observations. Lead may 
stimulate development of arterial hypertension (AH), while regulation of AP is disturbed by action of other factors, e. 
g. by ionizing irradiation. Effects of their combined action in the development of cardio-vascular pathology, includ-
ing AH remain poorly studied. 

Aim of the research. Studying hemodynamic of rats after action of radiation, lead and their combined impact. 
Object and methods of research. E x periments were carried out on mature male rats of Wistar line. 4 groups of 

animals were used. Rats of 1 and 2 groups were totally irradiated with the dose of 0.5 Gy (source 60Ño). 3 months 
after irradiation rats of the 1 and 3 groups were administered lead acetate intra-peritonealy in concentration of 1/10 
LD

50
 during 10-days’ period with the following 15-days’ restorative period. State of cardio-vascular system was 

judged by arterial pressure (AP) level and pulse rate, defined by cuff method. Data were e x pressed in â % to initial 
findings. Statistical processing of results was performed in program pack “Statgraphics 4.0”. 

Research results and discussion. In rats e x posed to irradiation in comparison with rats of 4-th control group there 
was noted a slight tendency to increase of findings under investigation. So AP becomes equal to 119.4 ± 12.6/80. 
6 ± 4.3 mm Hg., pulse rate – 79.6 ± 3.1 beats per minute, in control group these findings were 116.7 ± 8. 9/78. 9 ± 9.6 
mm Hg. and 74.3 ± 8.9 beats per minute correspondingly. Injection of lead to non-irradiated animals during 10-
days’ period causes a reliable elevation of AP and pulse, herewith indices of diastolic arterial pressure (DAP) elevate 
to a greater degree than systolic arterial pressure (SAP) as compared with initial level. In rats e x posed to irradiation 
as compared with non-irradiated ones, administration of lead causes a more e x pressed elevation of AP and accel-
eration of pulse rate, herewith a tendency to predominant growth of DAP as compared with SAP preserves. 15 days 
after termination of injections in the group of non-irradiated animals there was revealed a reliable fall of AP and pulse 
rate, as compared with preceding period. In the group of rats e x posed to irradiation hemodynamic indices continue 
to be high, herewith a tendency to their further growth was revealed. 

Conclusions. Injections of lead to non-irradiated animals during 10-days’ period causes a reliable elevation of 
arterial pressure and pulse rate, indices of the ones decrease by the end of rehabilitation period decrease. 

In rats e x posed to radiation as compared with not e x posed to radiation, introduction of lead causes a more 
e x pressed elevation of arterial pressure and acceleration of pulse rate. Herein, as well as without e x posure to 
radiation a tendency to predominant growth of diastolic pressure preserves. 

Keywords: radiation, lead, arterial hypertension, combined effects. 
Ðåöåíçåíò – ïðîô. Êîñòåíêî Â. Î. 
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