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Çàïîð³çüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò (ì. Çàïîð³ææÿ)

Äàíà ðîáîòà âèêîíàíà â³äïîâ³äíî äî ïëàíó íà-
óêîâî-äîñë³äíèõ ðîá³ò Çàïîð³çüêîãî äåðæàâíîãî 
ìåäè÷íîãî óí³âåðñèòåòó ³ º ôðàãìåíòîì íàóêîâî-äî-
ñë³äíî¿ ðîáîòè êàôåäðè âíóòð³øí³õ õâîðîá-3 «Ðîëü 
ñòðóêòóðíî-ôóíêö³îíàëüíèõ çì³í ïåðèôåðè÷íèõ 
ñóäèí, íåéðîãóìîðàëüíîãî âïëèâó òà îêñèäàòèâíîãî 
ñòðåñó â ïðîãðåñóâàíí³ ñåðöåâî-ñóäèííèõ çàõâîðþ-
âàíü», ¹  äåðæ. ðåºñòðàö³¿ 0109U003989. 

Âñòóï. Àðòåð³àëüíà ã³ïåðòåíç³ÿ (ÀÃ) çàëèøàºòüñÿ 
àêòóàëüíîþ íàóêîâî-ïðàêòè÷íîþ ïðîáëåìîþ âíàñë³-
äîê çíà÷íî¿ ÷àñòîòè ñóäèííèõ óñêëàäíåíü, ÿê³ âèçíà-
÷àþòü âèñîêèé ð³âåíü ñìåðòíîñò³ â áàãàòüîõ êðà¿íàõ 
ñâ³òó. Çíà÷óùèì äîñÿãíåííÿì â âèâ÷åíí³ ÀÃ º ðîç-
ðîáêà óÿâëåíü ïðî ìîðôîëîã³÷íèé ñóáñòðàò  ó âèãëÿ-
ä³ ñòðóêòóðíî¿ ïåðåáóäîâè (ðåìîäåëþâàííÿ) ñåðöå-
âî-ñóäèííî¿ ñèñòåìè, ÿêó â³äíîñÿòü äî óñêëàäíåíü 
ÀÃ ³ îäíî÷àñíî äî ÷èííèê³â ¿¿ ïðîãðåñóâàííÿ [1]. 

Äî ÷óòëèâèõ òà ïðîãíîñòè÷íî  çíà÷óùèõ ìàðêåð³â 
ðåìîäåëþâàííÿ âèçíàíà æîðñòê³ñòü àðòåð³é, îäíàê 
ìåõàí³çìè ¿¿ âïëèâó íà ðîçâèòîê ñóäèííèõ ïîä³é 
âñå ùå âèâ÷åíèé íåäîñòàòíüî. ª ïîâ³äîìëåííÿ, ùî 
ï³äâèùåíà æîðñòê³ñòü àðòåð³é íåãàòèâíî âïëèâàº 
íà ôóíêö³îíàëüíèé ñòàí àðòåð³é, à ñàìå íà àóòîðå-
ãóëÿö³ºþ êðîâîòîêó (ÀÐÊ) [3, 6]. Ô³ç³îëîã³÷íà ðîëü 
ÀÐÊ âàæëèâà ³ ïîëÿãàº â ï³äòðèìö³ ïîñò³éíîãî êðî-
âîïîñòà÷àííÿ ïðè êîëèâàííÿõ àðòåð³àëüíîãî òèñêó â 
çíà÷íèõ ìåæàõ [5]. Â³äîìî, ùî ÀÃ ñóïðîâîäæóºòüñÿ 
ïîðóøåííÿì ÀÐÊ ó âèãëÿä³ çñóâó ä³àïàçîíó àóòîðå-
ãóëÿö³¿ â á³ê çá³ëüøåíîãî âíóòð³øíüîñóäèííîãî òèñêó 
[2, 8]. Îêð³ì öüîãî, â³äì³÷åí³ çì³íè íèæíüîãî ë³ì³òó 
ÀÐÊ (ÍËÀÐ) – âåëè÷èíè âíóòð³øíüîñóäèííîãî òèñêó, 
íèæ÷å êîòðî¿ ÀÐÊ ñòàº íååôåêòèâíîþ [4], à ¿¿ ï³äâè-
ùåííÿ ïîâ’ÿçóþòü ç ðîçâèòêîì ã³ïåðòåíçèâíèõ êðè-
ç³â [9] òà ñóäèííèõ óñêëàäíåíü [4, 7]. 

Ç öüîãî ïðèâîäó âèêëèêàº íàóêîâèé ³íòåðåñ ùî 
äî êîìïëåêñíî¿ êë³í³êî-ïðîãíîñòè÷íî¿ îö³íêè ñòðóê-
òóðíèõ òà ôóíêö³îíàëüíèõ ïîðóøåíü ç áîêó àðòåð³é, 
â ³äîìîñò³ ïðî ÿê³ ñüîãîäåííÿ º íåäîñòàòí³ìè. 

Ìåòà äîñë³äæåííÿ. Ïðîâåñòè êîìïëåêñíó êë³í³-
êî-ïðîãíîñòè÷íó îö³íêó ñòðóêòóðíèõ òà ôóíêö³îíàëü-
íèõ ïîðóøåíü ç áîêó àðòåð³é ó õâîðèõ íà ã³ïåðòîí³÷íó 
õâîðîáó ²² ñò. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îáñòåæåí³ 363 
õâîðèõ íà ÃÕ ²² ñòàä³¿ áåç ñóïóòí³õ çàõâîðþâàíü (160 
÷îëîâ³ê³â òà 203 æ³íêè ó â³ö³ 50,8±1,2 ðîê³â, ç òðèâà-
ë³ñòþ õâîðîáè 9,41,2 ðîêè), ÿê³ áóëè ðîçïîä³ëåí³ íà 
3 ãðóïè çà ñòóïåíåì ÀÃ. Âñ³ì õâîðèì ïðîâîäèëàñü 

îö³íêà 36-ì³ñÿ÷íî¿ âèæèâàíîñò³ áåç âàñêóëÿðíèõ 
ïîä³é. 

Çà äàíèìè îô³ñíîãî âèì³ðþâàííÿ ÀÒ âèçíà÷àëè 
ñèñòîë³÷íèé ÀÒ (ÑÀÒ), ä³àñò îë³÷íèé ÀÒ (ÄÀÒ) òà ðîç-
ðàõîâóâàëè ïóëüñîâèé àðòåð³àëüíèé òèñê (ÏÒ). 

Ðåìîäåëþâàííÿ àðòåð³é î ö³íþâàëè çà ìåòîäîì 
[1], çã³äíî ÿêîãî âèçíà÷àëè  íàÿâí³ñòü ã³ïåðòðîô³¿ òà 
æîðñòê³ñòü ñóäèííîãî ñåãìåíòó. Øâèäê³ñòü ïðîâå-
äåííÿ ïóëüñîâî¿ õâèëè âèì³ðþâàëè äîïëåðîãðàô³÷-
íèì ìåòîäîì (Philips “EnVisor”, äàò÷èê ç ÷àñòîòîþ 
7,5 ÌÃö) ïî ñóäèíàì ì’ÿçîâîãî òèïó (ØÏÏÕì) íà 
â³äð³çêó ñåðöå-ïðîìåíåâà àðòåð³ÿ ë³âî¿ ðóêè, à ïî 
ñóäèíàõ åëàñòè÷íîãî òèïó (ØÏÏÕå) – íà â³äð³çêó êà-
ðîòèäíà-ôåìîðàëüíà àðòåð³¿ ë³âî¿ íîãè. Ñòàí åíäî-
òåë³þ ïåðèôåðè÷íèõ ñóäèí âèçíà÷àâñÿ çà ìåòîäîì 
D. Celermajer ³ ñï³âàâò. 

ÀÐÊ ïåðåäïë³÷÷ÿ âèâ÷àëè ìåòîäîì òåòðàïîëÿð-
íî¿ ðåîãðàô³¿ ç îêëþç³éíîþ ïðîáîþ òà îäíî÷àñíîþ 
ðåºñòðàö³ºþ òèñêó â îêëþç³éí³é ìàíæåò³ çà äîïî-
ìîãîþ êîìï’þòåðíîãî ä³àãíîñòè÷íîãî êîìïëåêñó 
“Reocom”, ÂÎ ÕÀÈ-Ìåäèêà, ì. Õàðê³â (Ïàòåíò íà êî-
ðèñíó ìîäåëü ¹ 36087) . Âèâ÷àëèñÿ: 1) Íèæí³é ë³ì³ò 
ÀÐÊ (ÍËÀÐ) – íàéìåíøà âåëè÷èíà âíóòð³øíüîñó-
äèííîãî òèñêó, íèæ÷å ÿêî¿ çðîñòàííÿ àìïë³òóäè ÐÏÃ 
ïðèïèíÿëîñÿ; 2) Ä³àïàçîí ÀÐÊ (ÄÀÐ) âèì³ðþâàëè â³ä 
ïî÷àòêó çá³ëüøåííÿ àìïë³òóäè ÐÏÃ äî ¿¿ ìàêñèìàëü-
íîãî ï³äéîìó. 

Ñòàòèñ   òè÷íó îáðîáêó ðåçóëüòàò³â çä³éñíþâàëè çà 
 äîïîìîãîþ ë³öåíçîâàíîãî ïàêåòó ïðèêëàäíî¿ ïðî-
ãðàìè «Statistica» (version 6. 0, StatSoft Inc, ÑØÀ) ç 
âèêîðèñòàííÿì êðèòåð³þ t Ñòüþäåíòà, êîåô³ö³ºíòà 
ðàíãîâî¿ êîðåëÿ ö³¿ P. Spearman òà îäíîôàêòîðíî-
ãî ðåãðåñ³éíîãî à  íàë³çó. Îö³íêà ôóíêö³¿ âèæèâàííÿ 
ïðîâîäèëàñü ìåòîäîì ìíîæèííèõ îö³íîê Êàïëàíà-
Ìåéåðà, ç  ïîð³âíÿííÿì âèæèâàíîñò³ çà F-êðèòåð³ºì 
Ê  îêñà. Ïðè ð<0,05 ðîçá³æíîñò³ ââàæàëè ñòàòèñòè÷íî 
â³ðîã³äíèìè. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Äîñë³ äæåííÿ êî íòðîëüíî¿ ãðóïè äîâåëî, ùî ÀÐ  Ê â 
áàçàëüíîìó ñòàí³ âèíèêàëà â ïåâíèõ ìåæàõ âíóòð³ø-
íüîñóäèííîãî òèñêó – ïî÷èíàþ÷è ç 85,2±3,2  ìì ðò. 
ñò. äî íèæíüîãî ë³ì³òó À ÐÊ (ÍËÀÐ) â 45,7±2,4 ìì ðò. 
ñò., ïðè öüîìó ä³àïàçîí ÀÐÊ ñêëàâ 32,3±1,9 ìì ðò. ñò. 
Ï³ñëÿ ì’ÿçîâî¿ ðîáîòè ÍËÀÐ â³ðîã³äíî çíèæóâàâñÿ äî 
32,3±1,9 ìì ðò. ñò. (ð<0,05), çà ðàõóíîê ÷îãî ðîçøè-
ðþâàâñÿ ä³à ïàçîí  àóòîðåãóëÿö³¿ äî 58,2±3,0 ìì ðò. ñò. 
(ð<0,05). Îñòàíí³é ôàêò ïîÿñíþºòüñÿ ô³ç³îëîã³÷íîþ 
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íàïðàâëåí³ñòþ ñóäèííèõ ìåõàí³çì³â àóòîðåãóëÿö³¿ íà 
çá³ëüøåííÿ ïðèòîêó êðîâ³ äî ïðàöþþ÷èõ ì’ÿç³â. 

Â ãðóïàõ õâîðèõ íà ÃÕ ³ç çá³ëüøåííÿì ñòóïå-
íþ ÀÃ â ñòàí³ ñïîêîþ çðîñòàâ âíóòð³øíüîñóäèí-
íèé òèñê ïî÷àòêó ÀÐÊ,  ìàêñèìàëüíî ïðè ÀÃ 3ñò. äî 
138,4 ±4,9 ìì ðò. ñò. Ïîä³áí³ çì³íè ñóïðîâîäæóâàëèñü 
ñóòòºâèì ðîçøèðåííÿì ÄÀÐ äî 83,0±5,6 ìì ðò. ñò. 
(íà 110,0 %, ð<0,05) â ï   îð³âíÿíí³ ³ç êîí òðîëüíîþ 
ãðóïîþ. Ïðè öüîìó â³ðîã³äíå ï³äâèùåííÿ ÍËÀÐ â³ä-
ì³÷åíî ò³ëüêè ïðè ÀÃ 3ñò. (äî 55,1±2,7 ìì ðò. ñò. – íà 
20,6 %, p<0,05). Îäíàê, ï³ñëÿ ì’ÿçîâî¿ ðîáîòè ñïî-
ñòåð³ãàëîñü ñóòòºâå çðîñòàííÿ ÍËÀÐ âæå ïðè ÀÃ 2ñò. 
(63,2±3,8 ìì ðò. ñò., +53,7 %, p<0,05) äî ìàêñèìàëü-
íî¿ âåëè÷èíè ïðè ÀÃ 3ñò. (89,6±4,2 ìì ðò. ñò., +91,6 %, 
p<0,05). Ó â³äì³íó â³ä çäîðîâèõ ëþäåé ì’ÿçîâà ðî-
áîòà âèêëèêàëà çâóæåííÿ ÄÀÐ äî éîãî ì³í³ìàëüíèõ 
âåëè÷èí 58,5±4,9 ìì ðò. ñò. ïðè ÀÃ 3 ñò. (-82,3 %, 
p<0,05). Îòæå, ïðè ÀÃ ÀÐÊ âèíèêàëà â ìåæàõ á³ ëüø 
âèñîêîãî âíóòð³øíüîñóäèííîãî òèñêó, ùî ñóïðîâî-
äæóâàëîñü çðîñòàííÿì íèæíüîãî ë³ì³òó ÀÐÊ òà çâó-
  æåííÿì ä³à ïàçîíó àóòîðåãó ëÿö³¿, á³ëüø âèðàæåíå 
ï³ñëÿ ì’ÿçîâî¿ ðîáîòè. 

Êîðåëÿö³é íèé àíàë³ç, ïðîâåäåíèé â êîíòðîëüí³é 
ãðóï³ òà â ãðóï³ õâîðèõ ç ÀÃ 1ñò., íå âèÿâèâ â³ðîã³äíîãî 
çâ’ÿçêó ì³æ ïîêàçíèêàìè ÀÐÊ òà ÑÀÒ, ÄÀÒ ³ ÏÀÒ, ùî 
äîâîäèëî àâòîíîìí³ñòü ìåõàí³çì³â ÀÐÊ òà ¿õ íåçà-
ëåæí³ñòü â³ä ñèñòåìíîãî àðòåð³àëüíîãî òèñêó. Îäíàê, 
ó õâîðèõ ³ç ÀÃ 2ñò. ïîêàçíèêè Í ËÀÐ ³ ÄÀÐ âæå ïðî-
ÿâëÿëè â³ðîã³äíèé çâ’ÿçîê ³ç ÑÀÒ (r=+0,59, p<0,05 òà 
 r=+0,58, p<0,05), ³ç  ÏÀÒ (r=+0,42, p<0,05 òà r=0,40, 
p<0,05), ù³ëüí³ñòü ÿêîãî çðîñòàëà ïðè ÀÃ 3ñò. – ³ç ÑÀÒ 
(r=+0,68, p<0,05 òà r=+0,68, p<0,05) ³ Ï  ÀÒ (r=+0,71, 
p<0,05 òà r=+ 0,66, p<0,05), â³äïîâ³äíî. Îñòàííº â êà-
  çóâàëî íà âòðàòó àâòîíîìíîñò³ ñóäèííèõ ìåõàí³çì³â 
ÀÐ   Ê ïðè ïðîãðåñóâàíí³ ÀÃ òà çðîñòàííÿì âïëèâó íà 
íå¿ àðòåð³àëüíîãî òèñêó. 

Îö³íêà ñòðóêòóðíî-ôóíêö³îíàëüíîãî ñòàíó àð-
òåð³é ó õâîðèõ íà ÃÕ âèÿâèëà çàëåæí³ñòü âåëè÷èíè 
ÍËÀÐ â³ä æîðñòêîñò³, ã³ïåðòðîô³¿ ñóäèííîãî ñåãìåí-
òà ïëå÷îâî¿ àðòåð³¿ òà åíäîòåë³àëüíî¿ äèñôóíêö³¿. Òàê, 
ÍËÀÐ ï³ñëÿ ì’ÿçîâî¿ ðîáîòè ìàâ ðåãðåñ³éíó çàëåæ-
í³ñòü â³ä ØÏÏÕì çà ð³âíÿííÿì ÍËÀÐ=45,96+2,56×õ 
 ç ïðÿìèì ïîì³ðíèì  çâ’ÿçêîì (r=+0,44, p<0,05, 
r2=0,190) òà 19 % âïëèâî ì; â³ä ìàñè ñóäèííîãî ñåã-
ìåíòó çà ð³âíÿííÿì ÍËÀÐ=34,23+211,70×õ ç ï  ðÿìèì 
ïîì³ðíèì çâ’ÿçêîì (r=+0,62, p<0,05, r2=0,215) òà 
22 % âïëèâîì; â³ä åíäîòåë³éçàëåæíî¿ âàçîäèëàòà-
ö³¿ çà ð³âíÿíí ÿì ÍËÀÐ=-100,39+0,95×õ ³ç çâîðîòí³ì 

ïîì³ð íèì çâ’ÿçêîì (r =-0,40, p<0  ,05, r2  =0,452) òà 
46 % âïëèâîì. Â³äïîâ³äíî, ïîêàçíèê ÍËÀÐ ïðîÿâèâ 
êîðåëÿö³éí³ çâ’ÿçêè ç ïîêàçíèêàìè ðåìîäåëþâàí-
íÿ àðòå ð³é åëàñòè÷íîãî òèïó, à ñàìå â áàçàëüíîìó 
ñòàí³ ÍËÀÐ ìàâ ïîì³ðíèé ïðÿìèé çâ’ÿçîê ç ØÏÏÕå 
(r=+0,33, ð<0,05), à ï³ñëÿ ì’ÿçîâî¿ ðîáîòè –  ³ç ³íäåê-
ñîì æîðñòêîñò³ çàãàëüíî¿ ñîííî¿ àðòåð³¿ (r=+0,33, 
ð<0,05). 

Àíàë³ç 36-ì³ñÿ÷íî¿ âèæèâàíîñò³ áåç âàñêóëÿðíèõ 
ïîä³é âèÿâèâ íàéìåíøèé â³äñîòîê (85,7 %) öåíçóðî-
âàíèõ ïîä³é â 3-é ï³äãðóï³ õâîðèõ íà ÃÕ, äå ñïîñòåð³ãà-
ëîñü ïîºäíàííÿ ï³äâèùåíî¿    ØÏÏÕå >12 ì/ñ òà ÍËÀÐ 
>70 ìì  ðò. ñò., ç íàéíèæ÷èì ñåðåäí³ì ÷àñîì âèæè-
âàííÿ – 33,5±7,2 ì³ñÿö³. Â 2-é ï³äãðóï³ õâîðèõ íà ÃÕ 
ç ò³ëüêè ï³äâèùåíîþ ØÏÏÕå>12 ì/ñ (ç ÍËÀÐ70 ìì 
ðò. ñò. ) ïîä³áí³ âåëè÷èíè ñêëàëè 88,8 % òà 34,2±6,2 
ì³ñÿö³, â³äïîâ³äíî. À íàéá³ëüø ñïðèÿòëèâèé ïåðåá³ã 
ÃÕ äîâåäåíèé 1-é ï³äãðóï³ ç â³äñóòí³ñòþ çá³ëüøåííÿ 
ØÏÏÕå òà  ÍËÀÐ, ó  ÿê³é â³äñîòîê öåí  çóðîâàíèõ ïîä³é 
ñêëàâ 95,8 %, à ÷àñ âèæèâàííÿ – 35,4±3,6 ì³ñÿö³. Ïî-
ð³âíÿííÿ ïîêàçíèê³â âèæèâàííÿ äîâåëî â³ðîã³äí³ â³ä-
ì³ííîñò³ ì³æ 2-þ òà 1-þ ï³äãðóïàìè (F=2,32, p<0,05) 
òà ì³æ 3-þ ³ 1-þ ï³äãðóïàìè (F=3,27, p<0,05). 

Âèñíîâêè. 
1. Ó çäîðîâèõ ëþäåé íà àóòîðåãóëÿö³þ êðîâîòîêó 

ïåðåäïë³÷÷ÿ ñóòòºâèì ÷èíîì âïëèâàº ôóíêö³îíàëü-
íèé ñòàí ì’ÿç³â, ô³çè÷íà ðîáîòà ÿêèõ àñîö³þºòüñÿ 
³ç ô³ç³îëîã³÷íèì çíèæåííÿì íèæíüîãî ë³ì³ò àóòîðå-
ãóëÿö³¿ êðîâîòîêó òà ðîçøèðåííÿì ä³àïàçîíó âíó-
òð³øíüîñóäèííîãî òèñêó, â ìåæàõ ÿêîãî â³äáóâàºòüñÿ 
àóòîðåãóëÿö³ÿ. 

2. Àðòåð³àëüíà ã³ïåðòåíç³ÿ ïðîÿâëÿº äîì³íóþ÷èé 
âïëèâ íà âòðàòó àâòîíîìíîñò³ àóòîðåãóëÿö³¿ êðîâîòî-
êó ïåðåäïë³÷÷ÿ ³ç çâóæåííÿì ä³àïàçîíó òà çñóâîì éîãî 
äî á³ëüø  âèñîêèõ âåëè÷èí âíóòð³øíüîñóäèííîãî òèñêó, 
ìîðôîëîã³÷íèì áàçèñîì ÷îìó º ï³äâèùåíà æîðñòê³ñòü 
òà ã³ïåðòðîô³ÿ ñóäèííî¿ ñò³íêè ïëå÷îâî¿ àðòåð³¿ ³ç åíäî-
òåë³àëüíîþ äèñôóíêö³ºþ. 

3. Ïîºäíàííÿ ï³äâèùåíî¿ æîðñòêîñò³ àðòåð³é 
(ØÏÏÕå >12 ì/ñ) ç ïîðóøåííÿì ÀÐÊ (ÍËÀÐ >70 ìì 
ðò. ñò. ) º íåñïðèÿòëèâèì ìàðêåðîì âàñêóëÿðíèõ 
ïîä³é, ùî àñîö³þºòüñÿ ³ç íàéá³ëüø ñóòòºâèì çíèæåí-
íÿì 36-ì³ñÿ÷íî¿ âèæèâàíîñò³ õâîðèõ íà ÃÕ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íàäàë³ 
ïåðñïåêòèâíèìè íàïðÿìàìè º âèâ÷åííÿ ðîë³ ïîðó-
øåíü àóòîðåãóëÿö³¿ êðîâîòîêó â ðîçâèòêó ñóäèííèõ 
óñêëàäíåíü òà ðîçðîáêà åôåêòèâíèõ ïðîô³ëàêòè÷íèõ 
çàñîá³â. 

Ë³òåðàòóðà
1. Àãàôîíîâ À. Â. Îöåíêà ñîñóäèñòîãî ðåìîäåëèðîâàíèÿ ó ïîæèëûõ ñ ðàçíûìè òèïàìè àðòåðèàëüíîé ãèïåðòåíçèè / À. Â. Àãàôîíîâ, 

Þ. Â. Áî÷êîâà, Ä. À. Ëûêîâà // Ïåðìñêèé ìåäèöèíñêèé æóðíàë. – 2003. – Ò. 20. – Ñ. 20-23. 

2. Øåìàãîíîâ À. Â. Äèíàìè÷åñêàÿ öåðåáðàëüíàÿ àóòîðåãóëÿöèÿ. Íàó÷íî-ìåòîäè ÷åñêîå ïîñîáèå / À. Â. Øåìàãîíîâ. – Ìí. : ÁåëÌÀÏÎ, 

2007. – 40 ñ. 

3. Alrawi Y. A. Pharmacological blood pressure lowering in the older hypertensive patients may lead to cognitive impairment by altering neurovas-

cular coupling / Y. A. Alrawi, R. B Panerai., P. K. M  yi nt, J. F. Potter // Med. Hypotheses. – 2013. – ¹ 1. –P. 559-561. 

4. Cai H. The 1-adrenoceptor antagonist, doxazosin, modulates the lower limit of autoregulation of cerebral  blood flow during hemorrhagic 

hypotension i n anesthetized hypertensive rats  / H. Cai, S. Ibayashi, H. Yao [et a  l.] // Europ. J. of Pharmac. – 1995. – Vo l. 286 (3). – P. 249-253. 

5. Guyton A. C. Textbook of Medical Physiology. 12th ed. / A. C. Guyton, J. E. Hall. – Philadelphia : W. B. Saunders. – 2010. – P. 296-303. 

6. Katsogridakis E. Detection of impaired cerebral autoregula tion improves by increasing arterial blood pressure variability / E. Katsogridakis,  

G. Bush, L. Fan [et al.]// J. Cereb. Blood Flow Metab. – 2012. – ¹ 12. – P. 1038-1046. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 2 (100) 136

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

7. Nogueira J. B. Hypertension, coronary heart disease and stroke : Should the blood pressure J-curve be a concern? / J. B. Nogueira // Rev. Port. 

Cardiol. – 2013. – ¹ 1. – P. 302-304. 

8. Pieniazek W. Autoregulation of cerebral circulation: adaptation to hy pertension and re-adaptation in response to antihypertensive treatment / 

W. Pieniazek, P. P. Dimitrow // Przeglev. Lek. – 2006. – Vol. 63(8). – P. 688-690. 

9. Van den Meiracker A. H. Hypertensive crisis: definition, pathophysiology and treatment / A. H. Van den Meiracker, A. Dees //Ned. Tijdsch. 

Geneesk. – 1999. – Vol. 30(44). – P. 2185–2190. 

ÓÄÊ 616. 12-008. 331. 1-06
ÊË²Í²ÊÎ-ÏÐÎÃÍÎÑÒÈ×ÍÀ ÇÍÀ×ÈÌ²ÑÒÜ ÏÎÐÓØÅÍÜ ÀÓÒÎÐÅÃÓËßÖ²¯ ÊÐÎÂÎÒÎÊÓ ÒÀ ÐÅÌÎÄÅËÞ-

ÂÀÍÍß ÀÐÒÅÐ²É ÏÐÈ ÀÐÒÅÐ²ÀËÜÍ²É Ã²ÏÅÐÒÅÍÇ²¯
Äîöåíêî Ñ. ß. 
Ðåçþìå. Äîñë³äæåííÿ ïðèñâÿ÷åíî âèâ÷åííþ êë³í³êî-ïðîãíîñòè÷íî¿ çíà÷èìîñò³ ñòðóêòóðíèõ òà ôóíêö³î-

íàëüíèõ ñóäèííèõ ïîðóøåíü ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó. Âñòàíîâëåíî, ùî ïðîãðå ñ óâàííÿ àðòåð³àëüíî¿ 
ã³ïåðòåíç³¿ ïðèâîäèòü äî âòðàòè àâòîíîìíîñ ò³ àóòîðåãóëÿö³¿ êðîâîòîêó, ìîðôîëîã³÷íèì áàçèñîì ÷îìó º ðåìîäå-
ëþâàííÿ ñóäèííî¿ ñò³íêè ³ åíäîòåë³àëüíà äèñôóíêö³ÿ, òà ïîºäíàííÿ ÿêèõ àñîö³þºòüñÿ ³ç íàéá³ëüø ñóòòºâèì çíè-
æåííÿì 36-ì³ñÿ÷íî¿ âèæèâàíîñò³. 

Êëþ÷îâ³ ñëîâà: àðòåð³àëüíà ã³ïåðòåíç³ÿ, àóòîðåãóëÿö³ÿ êðîâîòîêó, ðåìîäåëþâàííÿ ñóäèí, íåñïðèÿòëè-
â³ ñóäèíí³ ïîä³¿. 
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ÊËÈÍÈÊÎ-ÏÐÎÃÍÎÑÒÈ×ÅÑÊÀß ÇÍÀ×ÈÌÎÑÒÜ ÍÀÐÓØÅÍÈÉ ÀÓÒÎÐÅÃÓËßÖÈÈ ÊÐÎÂÎÒÎÊÀ È ÐÅ-

ÌÎÄÅËÈÐÎÂÀÍÈß ÀÐÒÅÐÈÉ ÏÐÈ ÀÐÒÅÐÈÀËÜÍÎÉ ÃÈÏÅÐÒÅÍÇÈÈ. ÇÀÏÎÐÎÆÜÅ, ÓÊÐÀÈÍÀ
Äîöåíêî Ñ. ß. 
Ðåçþìå. Èññëåäîâàíèå ïîñâÿùåíî èçó÷åíèþ êëèíèêî-ïðîãíîñòè÷åñêîé çíà÷èìîñòè ñòðóêòóðíûõ è 

ôóíêöèîíàëüíûõ ñîñóäèñòûõ íàðóøåíèé ó áîëüíûõ ãèïåðòîíè÷åñêîé áîëåçíüþ. Óñòàíîâëåíî, ÷òî ïðîãðåñ-
ñèðîâàíèå àðòåðèàëüíîé ãèïåðòåíçèè ïðèâîäèò ê ïîòåðå àâòîíîìíîñòè àóòîðåãóëÿöèè êðîâîòîêà, ìîðôî-
ëîãè÷åñêèì áàçèñîì ÷åìó åñòü ðåìîäåëèðîâàíèå ñîñóäèñòîé ñòåíêè è ýíäîòåëèàëüíàÿ äèñôóíêöèÿ, è ñî-
÷åòàíèå êîòîðûõ àññîöèèðóåòñÿ ñ íàèáîëåå ñóùåñòâåííûì ñíèæåíèåì 36-ìåñÿ÷íîé âûæèâàåìîñòè. 

Êëþ÷åâûå ñëîâà: àðòåðèàëüíàÿ ãèïåðòåíçèÿ, àóòîðåãóëÿöèÿ êðîâîòîêà, ðåìîäåëèðîâàíèå ñîñóäîâ, 
íåáëàãîïðèÿòíûå ñîñóäèñòûå ñîáûòèÿ. 

UDC 616. 12-008. 331. 1-06
Clinical and Prognostic Significance of Violations of Blood Flow Autoregulation and Remodeling Arter-

ies in Arterial Hypertension
Dotsenko S. Ya. 
Summary. Introduction. Arterial hypertension plays an important role in the development of adverse cardio-

vascular events, which depend on subclinical target organ damage. There are reports about vascular remodeling 
negative effect on blood flow autoregulation. However, relationship between structural and functional violation of 
arteries and their prognostic significance in hypertension remains poorly understood. 

Objective: to study the relationship between structural and functional violation of arteries and their prognostic 
significance in hypertensive patients. 

Design and method. We performed a study of 363 hypertensive patients (160 men and 203 women, aged 50,8 ± 
1,2 years) without comorbidities, which divided into 3 groups according to grade of hypertension. 

Remodeling and stiffness of elastic (common carotid) and muscular (brachial) artery evaluated by the ultrasonic 
method. Blood flow autoregulation in forearm examined by tetrapolar reography with occlusion test and pressure 
cuff registration. In the statistical analysis of the results used Student’s t criterion, rank correlatio n coefficient P. 
Spearman, univariate regression analysis and Kaplan-Meier survival estimates. 

Results and discussion. According to the results of the study, muscular  work in healthy people was associated with 
significantly decrease in the lower limit (from 45,7 ± 2,4 mmHg to 32,3±1,9 mmHg, ð <0,05) and the increase in intra-
vascular pressure range (from 32,3±1,9 mmHg to 58,2±3,0 mmHg, ð<0,05) of blood flow autoregulation. The latter fact 
explains the physiological orientation of vascular autoregulation mechanisms to increase blood flow to working muscles. 
The blood flow autoregulation in hypertensive patients occurred within higher intravascular pressure accompanied by an 
increase lower limit (maximum in hypertension grade 3 to 55,1±2,7 mmHg, +20,6 %, p<0,05), more expressed after 
muscular work (to 89,6±4,2 mmHg, +91,6 %, p<0,05). In contrast to the healthy muscular work caused a narrowing of 
the range of autoregulation to its minimum value 58,5 ± 4,9 mmHg in hypertension grade 3 (-82,3 %, P <0,05). 
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Correlation analysis revealed a close rela tionship between increased pulse pressure   and an increase in the lower 

limit of autoregulation. Last indicating loss of autonomy vascular mechanisms with the progression of hypertension. 

Evaluation of structural and functional condition of the arteries in hypertensive patients showed the dependence of the 

lower limit of the blood flow autoregulation on stiffness, hypertrophy of the vascular segment of the common carotid and 

brachial arteries and endothelial dysfunction. Analysis of 36-month survival without vascular events showed the lowest 

percentage (85. 7 %) censorial events in hypertensive patients with a combination of increased of the pulse wave veloc-

ity>12 m/s and lower limit of the blood flow autoregulation>70 mmHg. In this case marked the lowest average time of 

survival – 33,5 ± 7,2 months. 

Conclusion. Hence, in healthy people in blood flow autoregulation substantially affect the functional state of the mus-

cles. Hypertension shows the dominant loss of blood flow autoregulation with shift to higher values and constriction of in-

travascular pressure range, which had a close relationship with vascular stiffness, hypertrophy and endothelial dysfunc-

tion. The combination of arterial stiffness (the pulse wave velocity>12 m/s) and increased lower limit of the blood flow 

autoregulation ( >70 mmHg) is a marker of adverse vascular events and associated with the most significant decrease in 

36-month survival of hypertensive patients. 

Key words: arterial hypertension, blood flow autoregulation, vascular remodeling, adverse vascular events. 
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