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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ Õàðê³âñüêî¿ ìå-
äè÷íî¿ àêàäåì³¿ ï³ñëÿäèïëîìíî¿ îñâ³òè «Êàðä³àëüí³ 
³ íåéðîãóìîðàëüí³ ìåõàí³çìè ðîçâèòêó õðîí³÷íî¿ ñåð-
öåâî¿ íåäîñòàòíîñò³ ó õâîðèõ ³ç ñóì³ñíîþ ïàòîëîã³ºþ», 
¹ äåðæàâíî¿ ðåºñòðàö³¿ 0111U003579.

Âñòóï. Ñó÷àñíà ìåäè÷íà íàóêà âèçíàº åíäîòåë³é 
íàéâàæëèâ³øèì îðãàíîì, ùî ãðàº êëþ÷îâó ðîëü â ðå-
ãóëÿö³¿ ãîìåîñòàçó, ñóäèííîãî òîíóñó ³ éîãî ñòðóêòóðè. 
Êë³òèíè åíäîòåë³þ ñèíòåçóþòü ³ ñåêðåòóþòü âåëè÷åç-
íèé ñïåêòð á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, ÿê³ º ïîòóæ-
íèìè âàçîêîíñòðèêòîðàìè òà âàçîäèëàòàòîðàìè, áå-
ðóòü ó÷àñòü ó ïðîöåñàõ çàïàëåííÿ, òðîìáîóòâîðåííÿ, 
ïðîë³ôåðàö³¿ òà ðåìîäåëþâàííÿ ñóäèííî¿ ñò³íêè, ùî 
â ñâîþ ÷åðãó çíà÷íî âïëèâàº íà ïðîãðåñóâàííÿ ñåð-
öåâî-ñóäèííî¿ ïàòîëîã³¿ [3]. Ðÿä êë³í³÷íèõ äîñë³äæåíü 
ñâ³ä÷èòü ïðî òå, ùî íàÿâí³ñòü òðàäèö³éíèõ ôàêòîð³â 
ðèçèêó ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ïðè-
çâîäèòü äî âèíèêíåííÿ äèñôóíêö³¿ åíäîòåë³þ. Íàïðè-
êëàä, ó õâîðèõ íà öóêðîâèé ä³àáåò çíèæåííÿ á³îäîñòóï-
íîñò³ îêñèäó àçîòó âíàñë³äîê ³íñóë³íîðåçèñòåíòíîñò³ 
ó ïîºäíàíí³ ç ã³ïåðïðîäóêö³ºþ åíäîòåë³íó-1 ìîæå ïðè-
çâåñòè äî ðîçâèòêó åíäîòåë³àëüíî¿ äèñôóíêö³¿ [7, 10]. 
Îêñèäàíòíèé ñòðåñ çíà÷íî ñòèìóëþº ïðîöåñè ïðîãðå-
ñóâàííÿ åíäîòåë³àëüíî¿ äèñôóíêö³¿ [2]. Ó ðÿä³ äîñë³-
äæåíü ï³äòâåðäæåíî òîé ôàêò, ùî îêñèäàíòíèé ñòðåñ 
çì³íþº ôóíêö³¿ åíäîòåë³þ, âïëèâàþ÷è, â òîìó ÷èñë³, 
³ íà òîíóñ ñóäèí. Ó ñâîþ ÷åðãó, é íàâïàêè – îêñèäàíò-
íèé ñòðåñ áåðå ó÷àñòü ó ïàòîãåíåç³ ðÿäó ñåðöåâî-ñó-
äèííèõ çàõâîðþâàíü, ó òîìó ÷èñë³ àðòåð³àëüíî¿ ã³ïåð-
òîíåíç³¿ (ÀÃ) òà öóêðîâîãî ä³àáåòó 2-ãî òèïó (ÖÄ) [4, 9].

Ìåòà äîñë³äæåííÿ. Âèâ÷åííÿ âçàºìîçâ’ÿçê³â ì³æ 
åíäîòåë³àëüíîþ äèñôóíêö³ºþ, ïîêàçíèêàìè ë³ï³äíî-
ãî îáì³íó, îêñèäàíòíîãî ñòðåñó òà àíòèîêñèäàíòíîãî 
çàõèñòó, ïàðàìåòðàìè âóãëåâîäíîãî îáì³íó ó õâî-
ðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ ç öóêðîâèì ä³àáåòîì 
2-ãî òèïó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â äîñë³äæåííÿ 
áóëî âêëþ÷åíî 134 ïàö³ºíòà. Îáñòåæåíî 44 õâîðèõ 
ç åññåíö³àëüíîþ àðòåð³àëüíîþ ã³ïåðòåíç³ºþ II ñòà-
ä³¿ 2-3 ñòóïåíþ áåç ïîðóøåííÿ âóãëåâîäíîãî îáì³íó 
(ãðóïà 1) òà 45 õâîðèõ ç åññåíö³àëüíîþ àðòåð³àëüíîþ 
ã³ïåðòåíç³ºþ II ñòàä³¿ 2-3 ñòóïåíþ ó ïîºäíàíí³ ç öóêðî-
âèì ä³àáåòîì 2 òèïó (ãðóïà 2). Ãðóïà 2 òàêîæ ïîä³ëÿ-
ëàñÿ íà ï³äãðóïè: 23 õâîðèõ íà ÖÄ â ñòàä³¿ êîìïåíñàö³¿ 
(ãðóïà 2.1), 22 õâîðèõ íà ÖÄ â ñòàä³¿ ñóáêîìïåíñàö³¿ 
(ãðóïà 2.2). Ãðóïè õâîðèõ áóëè ç³ñòàâíèìè çà òàêèìè 
ôàêòîðàìè ðèçèêó ñåðöåâî-ñóäèííèõ óñêëàäíåíü ÿê 
ñòàòü, ñïàäêîâ³ñòü, â³ê, ôàêòîð êóð³ííÿ òà ð³âí³ ñèñ-
òîë³÷íîãî (ÑÀÒ) òà ä³àñòîë³÷íîãî àðòåð³àëüíîãî òèñêó 
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(ÄÀÒ). Îáñòåæåí³ õâîð³ íå ìàëè êë³í³÷íèõ çíàê ³øå-
ì³÷íî¿ õâîðîáè ñåðöÿ, ñòåíîêàðä³¿ òà ïåðåíåñåíèõ 
³íôàðêòó ì³îêàðäà é ³íñóëüòó â àíàìíåç³. Ãðóïà êîíòð-
îëþ (ãðóïà 0, çäîðîâ³) – 45 çäîðîâèõ ïàö³ºíò³â, áóëà 
ïîð³âíÿíîþ çà â³êîì òà ñòàòòþ.

Óëüòðàçâóêîâ³ äîñë³äæåííÿ ïðîâîäèëèñÿ íà óëü-
òðàçâóêîâîìó ñêàíåð³ ULTIMA ÐÀ ô³ðìè ÐÀÄÌ²Ð (Óêðà-
¿íà) ë³í³éíèì øèðîêîñìóãîâèì äàò÷èêîì 5-12 ÌÃö, 
êîíâåêñíèì øèðîêîñìóãîâèì äàò÷èêîì 2-5 Ìãö, 
òà ôàçîâàíèì ñåêòîðíèì äàò÷èêîì 2-4 ÌÃö â äóïëåê-
ñíîìó ðåæèì³ ñ êîëüîðîâèì êàðòóâàííÿì.

Äëÿ ìàòåìàòè÷íî¿ îáðîáêè äàíèõ âèêîðèñòîâóâà-
ëè ïàêåò ïðîãðàì Statistica 6.1 (ðóñèô³êîâàíà âåðñ³ÿ). 
Ðîçðàõóíêè ïðîâîäèëè ³ç âèêîðèñòàííÿì íåïàðàìå-
òðè÷íèõ êðèòåð³¿â Êðàñêåëà-Óîëë³ñà (ÊÊÓ), ìåä³àííîãî 
òåñòó (ÌÒ) òà êîåô³ö³ºíòà íåïàðàìåòðè÷íî¿ êîðåëÿö³¿ 
Ñï³ðìåíà.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ñòàí 
ñóäèíîðóõîâî¿ ôóíêö³¿ åíäîòåë³þ âèâ÷àëè çà äîïîìî-
ãîþ åíäîòåë³éçàëåæíî¿ âàçîäèëÿòàö³¿ ïëå÷îâî¿ àðòåð³¿ 
( %D), ùî íàòåïåð ìàº íàéá³ëüøó ä³àãíîñòè÷íó çíà-
÷óù³ñòü â îö³íö³ ôóíêö³îíàëüíîãî ñòàíó åíäîòåë³þ [8] 
òà â íîðì³ ïîâèííà áóòè íå ìåíøîþ çà 10 %.

Êîðîá÷àñò³ ä³àãðàìè íà ðèñ. 1 äåìîíñòðóþòü ñòð³ì-
êå ïàä³ííÿ ïîêàçíèêà % D â äîñë³äæóâàí³é ãðóï³ õâîðèõ 
íà ÀÃ ó ïîºäíàíí³ ç ÖÄ. ßêùî â ãðóï³ â³äíîñíî¿ íîðìè 
ìåä³àíà ïîêàçíèêà ñêëàäàëà 14,7 % ç ³íòåðêâàðò³ëüíèì 
ðîçìàõîì (²ÊÐ) 12,5 ÷ 19,2 %, â ãðóï³ õâîðèõ íà ÀÃ ìå-
ä³àíà ñòàíîâèëà 12,5 %, à ²ÊÐ áóâ ó ìåæàõ 11,1 ÷ 16,6 %, 
òî â ãðóï³ õâîðèõ ç ÖÄ ìåä³àíà çíèæóâàëàñÿ á³ëüø í³æ 
óäâ³÷³ ïî â³äíîøåííþ äî â³äíîñíî¿ íîðìè (6,6 %), à ²ÊÐ 
çñîâóâàâñÿ ó á³ê çíà÷åíü, ùî ìåíø³ çà êðèòè÷íèé ð³âåíü 
ó 10 % é ñòàíîâèòü 4,2 ÷ 9,7 %. Äëÿ ãðóï êîìïåíñîâàíîãî 
òà ñóáêîìïåíñîâàíîãî ä³àáåòó ìåä³àíè ñêëàäàëè 6,2 % 
òà 3,7 % â³äïîâ³äíî. Îïèñàíà çàëåæí³ñòü ïîêàçíèêà â³ä 
ãðóïè çã³äíî ç êðèòåð³ºì Êðàñêåëà-Óîëë³ñà áóëà ñòàòèñ-
òè÷íî çíà÷óùîþ.

Íàñòóïíèì êðîêîì áóëî âèÿâëåííÿ çâ’ÿçê³â ì³æ 
ïîðóøåííÿì ôóíêö³¿ åíäîòåë³þ, ïðîäóêòàìè ïåðåêèñ-
íîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË), íàÿâí³ñòþ äèñë³ï³äåì³¿. 
Àíàë³ç êîðåëÿö³éíèõ çâ’ÿçê³â ïðîäåìîíñòðóâàâ ñòà-
òèñòè÷íî çíà÷èìó ïîçèòèâíó êîðåëÿö³þ ïîêàçíèê³â % D 
òà ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³ (ËÍÙ) â ãðóï³ â³ä-
íîñíî¿ íîðìè (R = + 0,5) òà íåãàòèâíó êîðåëÿö³þ çàçíà-
÷åíèõ ïîêàçíèê³â â ãðóï³ õâîðèõ íà ÖÄ (R = -0,5), òîáòî 
çá³ëüøåííÿ àòåðîãåííèõ ôðàêö³é ë³ï³ä³â çóìîâëþº 
ïîðóøåííÿ åíäîòåë³éçàëåæíî¿ âàçîäèëÿòàö³¿. Ïðèí-
öèïîâèì ïèòàííÿì òóò º íå àáñîëþòíå çíà÷åííÿ êîå-
ô³ö³ºíòà êîðåëÿö³¿, à ¿¿ íàïðÿìîê, ÿêèé â³ääçåðêàëþº 
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ðîëü ËÍÙ, ïåðåê³ñíî¿ äåñòðóêö³¿ ìåìáðàí, 
ùî â³äïîâ³äàëüí³ çà ðàíí³ çì³íè, ÿê³ ñïîñòåð³-
ãàþòüñÿ â êë³òèíàõ àðòåð³é â ïî÷àòêîâ³é ñòàä³¿ 
àòåðîñêëåðîçó [2, 5]. Íàâåäåí³ ì³ðêóâàííÿ 
äåìîíñòðóþòü âçàºìîçâ’ÿçêè ì³æ ïîðóøåí-
íÿì ë³ï³äíîãî îáì³íó òà åíäîòåë³àëüíî¿ äèñ-
ôóíêö³ºþ ó ëàíöþç³ ðîçâèòêó ïîðóøåíü ñòàíó 
ñåðöÿ ³ ñóäèí (ðèñ. 2):

Ïðî âçàºìîçâ’ÿçîê öèõ ñêëàäîâèõ ³ç ïî-
êàçíèêàìè îêñèäàíòíîãî ñòðåñó (ïåðøèé 
åëåìåíò ñõåìè íà ðèñ. 2) ñâ³ä÷àòü êîðîá÷àñ-
ò³ ä³àãðàìè, íàâåäåí³ íà ðèñ. 3. 

Ìåä³àíà ïîêàçíèêà ä³ºíîâèõ êîí’þãàò 
(ÄÊ), ÿêà äàº óÿâó ïðî êîíöåíòðàö³þ ã³äðîïå-
ðåêèñ³â ë³ï³ä³â, â ãðóï³ â³äíîñíî¿ íîðìè ñòàíî-
âèëà 8,2 ìêìîëü/ë, â ãðóï³ õâîðèõ íà ÀÃ çðó-
øóâàëàñÿ äî ð³âíÿ 10,6 ìêìîëü/ë, à â ãðóï³ 
õâîðèõ ç ÖÄ ñòàíîâèëà 10,8 ìêìîëü/ë. Ïðè 
ðîçøàðóâàíí³ ãðóïè õâîðèõ íà ÖÄ çà ñòà-
ä³ÿìè êîìïåíñàö³¿ òà ñóáêîìïåíñàö³¿ çíà-
÷åííÿ ïîêàçíèêà ñòàíîâèëî òà 9,5 ìêìîëü/ë 
òà 11,4 ìêìîëü/ë â³äïîâ³äíî. Òàêèì ÷èíîì, 
ñòàä³ÿ ñóáêîìïåíñàö³¿ ÖÄ ñóïðîâîäæóâà-
ëàñÿ ïîäàëüøèì çá³ëüøåííÿì êîíöåíòðà-
ö³¿ ã³äðîïåðåêèñ³â ë³ï³ä³â, ùî ñâ³ä÷èëî ïðî 
³íòåíñèô³êàö³þ ïðîöåñ³â ÏÎË. Çàëåæí³ñòü 
º ñòàòèñòè÷íî çíà÷èìîþ (ð < 0,05, êðèòåð³é 
Êðàñêåëà-Óîëë³ñà). Íà ñòàä³¿ êîìïåíñàö³¿ ÖÄ 
ïîêàçíèê ä³ºíîâèõ êîí’þãàò â³ä àíàëîã³÷íîãî 
äëÿ ãðóïè õâîðèõ íà ÀÃ ñòàòèñòè÷íî íå â³ä-
ð³çíÿâñÿ. 

Â³ëüí³ ðàäèêàëè ÿâëÿþòü ñîáîþ âèñî-
êîðåàêòèâí³ íåñòàá³ëüí³ õ³ì³÷í³ ñïîëóêè, ùî 
âðàæàþòü ñóäèííó ñò³íêó. Íå âèêëþ÷åíî, ùî 
âèÿâëåíå äîñòîâ³ðíå çá³ëüøåííÿ ð³âíÿ ä³-
ºíîâèõ êîí’þãàò ³ç ï³äâèùåíîþ â³ëüíî¿ ðàäè-
êàëüíî¿ àêòèâí³ñòþ º îäíèì ç ÷èííèê³â, ùî áå-
ðóòü ó÷àñòü ó ïàòîãåíåç³ ì³êðîàíã³îïàò³é [6].

Ê³íöåâèì ïðîäóêòîì ÏÎË º ìàëîíîâèé 
ä³àëüäåã³ä, ùî ³íã³áóº ïðîñòàöèêë³í, ñïðèÿº 

Ðèñ. 1. Êîðîá÷àñò³ ãðàô³êè çàëåæíîñò³ ïîêàçíèêà % D 
â³ä ãðóïè äîñë³äæåííÿ.

1. ÎÊÑÈÄÀÍÒÍÈÉ ÑÒÐÅÑ 
ÒÀ ÀÍÒÈÎÊÑÈÄÀÍÒÍÈÉ ÇÀÕÈÑÒ

2. ÏÎÐÓØÅÍÍß Ë²Ï²ÄÍÎÃÎ ÎÁÌ²ÍÓ

3. ÅÍÄÎÒÅË²ÀËÜÍÀ ÄÈÑÔÓÍÊÖ²ß

4. ÓÐÀÆÅÍÍß  ÑÅÐÖß ² ÑÓÄÈÍ

Ðèñ. 2. Ñõåìà ðîçâèòêó óðàæåíü ñåðöÿ ³ ñóäèí 
íà òë³ ïîðóøåííÿ ë³ï³äíîãî îáì³íó, îêñèäàíò-

íîãî ñòðåñó òà åíäîòåë³àëüíî¿ äèñôóíêö³¿.
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Ðèñ. 3. Ïîêàçíèê ä³ºíîâèõ êîí’þãàò 
â çàëåæíîñò³ â³ä ãðóïè äîñë³äæåííÿ. 

Ðèñ. 4. Ïîêàçíèê ìàëîíîâîãî ä³àëüäåã³äó 
â çàëåæíîñò³ â³ä ãðóïè (gr) äîñë³äæåííÿ.
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àãðåãàö³¿ òðîìáîöèò³â òà òðîìáîóòâîðåííþ. 
Îäíî÷àñíî ³ç çíèæåííÿì ñèíòåçó ïðîñòà-
öèêë³íó ï³äâèùóºòüñÿ ð³âåíü òðîìáîêñàí³â, 
ùî ïðèçâîäèòü äî ïðèë³ïàííÿ òðîìáîöèò³â 
äî êë³òèí åíäîòåë³þ, ïîðóøóº ì³êðîöèðêóëÿ-
ö³þ, ³í³ö³þº àòåðîìàòîçíèé ïðîöåñ [1], ñïðè-
ÿº ôîðìóâàííþ ä³àáåòè÷íèõ àíã³îïàò³é. 

Â ãðóï³ ïðàêòè÷íî çäîðîâèõ ìåä³àëü-
íå çíà÷åííÿ ìàëîíîâîãî ä³àëüäåã³äó äî-
ð³âíþâàëî 5,31 ìêìîëü/ë, ²ÊÐ ñòàíîâèâ 
3,2 ÷ 6,3 ìêìîëü/ë. Â ãðóïàõ 1 ³ 2 àíàëîã³÷-
í³ ïîêàçíèêè äîð³âíþâàëè 5,931 ìêìîëü/ë 
òà 4,3 ÷ 7,631 ìêìîëü/ë ³ 6,1431 ìêìîëü/ë 
òà 3,6 ÷ 6,931 ìêìîëü/ë â³äïîâ³äíî (ðèñ. 4). 
Çàëåæíîñò³ ñòàòèñòè÷íî çíà÷èì³, ð = 0,0264, 
ÊÊÓ.

Îáèäâà ïîêàçíèêè ÏÎË ìàëè ñòàòèñòè÷íî 
çíà÷èìó íåãàòèâíó êîðåëÿö³þ ñåðåäíüî¿ ñèëè 
³ç ïîêàçíèêîì % D ó âñ³õ ãðóïàõ äîñë³äæåí-
íÿ. Òàêèì ÷èíîì, îêñèäàíòíèé ñòðåñ â³ä³ãðàº 
âåëüìè âàæëèâó ðîëü ó ðîçâèòêó òà ï³äòðèìö³ 
ñóäèííèõ óøêîäæåíü ïðè ÖÄ, ùî ï³äòâåðäæó-
âàëîñÿ ïîêàçíèêîì åíäîòåë³àëüíî¿ äèñôóíêö³¿. 

Ñèñòåìà àíòèîêñèäàíòíîãî çàõèñòó (ÀÎÇ) 
ñêëàäàºòüñÿ ç êîìïîíåíò³â ôåðìåíòíî¿ òà íå-
ôåðìåíòíî¿ ïðèðîäè, ùî ³íã³áóþòü ÏÎË ÿê 
øëÿõîì íåéòðàë³çàö³¿ â³ëüíèõ ðàäèêàë³â, òàê 
³ øëÿõîì ðóéíóâàííÿ ïåðåêèñ³â, ÿê³ òàêîæ 
çäàòí³ ³í³ö³þâàòè öåé ïðîöåñ. Ñóïåðîêñèä-
äèñìóòàçà êàòàë³çóº äèñìóòàö³þ ñóïåðîêñèäà 
â êèñåíü ³ ïåðîêñèä âîäíþ. Òàêèì ÷èíîì, âîíà 
â³ä³ãðàº íàéâàæëèâ³øó ðîëü â àíòèîêñèäàíò-
íîìó çàõèñò³ ïðàêòè÷íî âñ³õ êë³òèí, ùî òàê ÷è 
³íàêøå ïåðåáóâàþòü ó êîíòàêò³ ç êèñíåì.

Ä³àãðàìà íà ðèñ. 5 íàî÷íî äåìîíñòðóº 
çíèæåííÿ ð³âíÿ ÑÎÄ ïðè ïðîãðåñóþ÷îìó 
ïîã³ðøåí³ ñòàíó ñåðöåâî-ñóäèííî¿ ñèñòå-
ìè òà âóãëåâîäíîãî îáì³íó: ìåä³àëüíå çíà-
÷åííÿ â ãðóï³ â³äíîñíî¿ íîðìè ñòàíîâè-
ëî 44,7 %, ²ÊÐ = 43,8 ÷ 46,0 % â ãðóï³ õâîðèõ 
íà ÀÃ – 43,57 %, ²ÊÐ = 42,1 ÷ 44,4 %, ó õâîðèõ 
íà ÖÄ â ñòàä³¿ êîìïåíñàö³¿ ïîêàçíèê ÑÎÄ äî-
ð³âíþâàâ 42,37 %, ²ÊÐ = 38,1 ÷ 43,2 %, à â ñòàä³¿ 
ñóáêîìïåíñàö³¿ – 40,27 %, ²ÊÐ = 35,1 ÷ 44,8 %. 
Îïèñàíà çàëåæí³ñòü ïîêàçíèêà â³ä ãðóïè çã³ä-
íî ç êðèòåð³ºì Êðàñêåëà-Óîëë³ñà áóëà ñòàòèñ-
òè÷íî çíà÷óùîþ.

Àíàëîã³÷íó òåíäåíö³þ äåìîíñòðóº ³íøèé 
ïîêàçíèê – êàòàëàçà. ÊÀÒ ïåðåøêîäæàº íàêî-
ïè÷åííþ â êë³òèíàõ íàäëèøêîâî¿ ê³ëüêîñò³ ïå-
ðåêèñó âîäíþ, ùî óòâîðþºòüñÿ ïðè ä³¿ ñóïåð-
îêñèääèñìóòàçè. Âîíà ïåðåòâîðþº àêòèâíèé 
ïåðîêñèä âîäíþ â íåéòðàëüí³ ç'ºäíàííÿ: âîäó 
³ êèñåíü.

Óðàæåííÿ ö³º¿ ëàíêè ÀÎÇ ñòàº íàéá³ëüø âè-
ðàæåíèì ó õâîðèõ íà ÖÄ. Ìåä³àíà ïîêàçíèêà 
äîñë³äæåíèõ ïàö³ºíò³â ãðóïè â³äíîñíî¿ íîðìè 
ñòàíîâèëà 74,2 %, ²ÊÐ = 72,8 ÷ 75,6 %; â ãðóï³ 
õâîðèõ íà ÀÃ çíà÷åííÿ áóëè ìàéæå òîòîæíè-
ìè – ìåä³àíà 74,6 %, ²ÊÐ = 71,3 ÷ 77,6 %. Ó õâî-
ðèõ íà ÖÄ ñïîñòåð³ãàëîñÿ ñóòòºâå çíèæåííÿ, 
îñîáëèâî íà ñòàä³¿ ñóáêîìïåíñàö³¿: ÿêùî äëÿ 
õâîðèõ íà ñòàä³¿ êîìïåíñàö³¿ ìåä³àíà ÊÀÒ äî-
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Ðèñ. 5. Ïîêàçíèê ñóïåðîêñèääèñìóòàçè 
â çàëåæíîñò³ â³ä ãðóïè äîñë³äæåííÿ. 

Ðèñ. 6. Ïîêàçíèê êàòàëàçè â çàëåæíîñò³ 
â³ä ãðóïè äîñë³äæåííÿ. 

Ðèñ. 7. Ïîêàçíèê çàãàëüíî¿ àíòèîêñèäàíòíî¿ àêòèâíîñò³ 
åðèòðîöèò³â â çàëåæíîñò³ â³ä ãðóïè äîñë³äæåííÿ. 
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ð³âíþâàëà 70,3 %, òî ó ñóáêîìïåíñîâàíèõ õâîðèõ ìåä³-
àíà ñêëàäàëà 65,7 % (ðèñ. 6). Çàëåæíîñò³ ñòàòèñòè÷íî 
çíà÷èì³, ð < 0,01, ÊÊÓ.

Ìîëåêóëÿðíèé êèñåíü â ïåâíèõ óìîâàõ ìîæå ïå-
ðåòâîðþâàòèñÿ íà àêòèâí³ ôîðìè, äî ÿêèõ â³äíîñÿòü-
ñÿ ñóïåðîêñèäíèé àí³îí Î

2
-, ïåðîêñèä âîäíþ Í

2
Î

2
, 

ã³äðîêñèëüíèé ðàäèêàë ÎÍ- ³ ñèíãëåòíèé êèñåíü 1Î
2
. 

Ö³ ôîðìè êèñíþ ìàþòü âèñîêó ðåàêö³éíó çäàòí³ñòü, 
ìîæóòü íàäàâàòè øê³äëèâó ä³þ íà á³ëêè ³ ë³ï³äè á³î-
ëîã³÷íèõ ìåìáðàí, âèêëèêàòè ðóéíóâàííÿ êë³òèí. ×èì 
âèùå âì³ñò Î

2
, òèì á³ëüøå óòâîðþºòüñÿ éîãî àêòèâ-

íèõ ôîðì. Òîìó åðèòðîöèòè, ÿê³ ïîñò³éíî âçàºìîä³þòü 
ç êèñíåì, ì³ñòÿòü åôåêòèâí³ àíòèîêñèäàíòí³ ñèñòåìè, 
çäàòí³ çíåøêîäæóâàòè àêòèâí³ ìåòàáîë³òè êèñíþ. Ïî-
êàçíèê çàãàëüíî¿ àíòèîêñèäàíòíî¿ àêòèâíîñò³ åðè-
òðîöèò³â òàêîæ äåìîíñòðóâàâ ñòàòèñòè÷íî çíà÷èìó 
(ð = 0,0012, ÌÒ) çàëåæí³ñòü â³ä íîçîëîã³÷íî¿ ôîðìè çà-
õâîðþâàííÿ. ßê ìîæíà áà÷èòè ç ðèñ. 7, ó õâîðèõ íà ÖÄ 
çíà÷åííÿ ïîêàçíèêà çíèæóâàëîñÿ íàâ³òü äî 17,6 %.

Òàêèì ÷èíîì, àíàë³ç ïîêàçíèê³â ïåðåêèñíîãî îêèñ-
ëåííÿ ë³ï³ä³â, ïîêàçíèê³â ñòàíó ñèñòåìè àíòèîêñèäàíò-
íîãî çàõèñòó, ë³ï³äíîãî ïðîô³ëþ, ïîêàçíèêà åíäîòåë³-
àëüíî¿ äèñôóíêö³¿ ó õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ 
ç öóêðîâèì ä³àáåòîì 2-ãî òèïó ïðîäåìîíñòðóâàâ ³ñ-
íóâàííÿ âçàºìîçâ’ÿçê³â ì³æ ïîðóøåííÿì ë³ï³äíîãî îá-
ì³íó òà åíäîòåë³àëüíîþ äèñôóíêö³ºþ. Íà òë³ çíèæåííÿ 
ïîêàçíèêà åíäîòåë³éçàëåæíî¿ âàçîäèëÿòàö³¿ ïëå÷îâî¿ 
àðòåð³¿ ó ñåðåäíüîìó íà 55 % ïîð³âíÿíî ³ç â³äíîñíîþ 
íîðìîþ, ñïîñòåð³ãàëàñÿ àêòèâàö³ÿ ïðîöåñ³â ïåðåêèñ-

íîãî îêèñëåííÿ ë³ï³ä³â ó âèãëÿä³ ï³äâèùåííÿ ð³âíÿ ä³-
ºíîâèõ êîí’þãàò³â íà 37,7 % òà ìàëîíîâîãî ä³àëüäåã³äó 
íà 13,2 %. Ïðè öüîìó àêòèâí³ñòü ñóïåðîêñèääèñìóòà-
çè áóëà çíèæåíîþ â ïîð³âíÿíí³ ç â³äíîñíîþ íîðìîþ 
íà 7,8 %, à êàòàëàçè – íà 9,7 %, çàãàëüíî¿ àíòèîêñè-
äàíòíî¿ àêòèâíîñò³ åðèòðîöèò³â - 57 % â³ä ñåðåäíüîãî 
çíà÷åííÿ ïîêàçíèêà â ãðóï³ â³äíîñíî¿ íîðìè. 

Âèñíîâêè.Äîâåäåíî çíèæåííÿ ñóäèíîðóõîâî¿ 
ôóíêö³¿ åíäîòåë³þ ó õâîðèõ íà ÀÃ çà óìîâ ïðèºäíàííÿ 
ÖÄ 2 òèïó òà éîãî ñóáêîìïåíñàö³¿, ùî ñóïðîâîäæóºòü-
ñÿ ïîðóøåííÿì ë³ï³äíîãî îáì³íó, çá³ëüøåííÿì àòåðî-
ãåííèõ ôðàêö³é ë³ï³ä³â.

Âèÿâëåíî ñòàòèñòè÷íî çíà÷óùó çàëåæí³ñòü ì³æ 
çá³ëüøåííÿì çíà÷åíü ïîêàçíèê³â îêñèäàíòíîãî ñòðåñó 
òà çíèæåííÿì ð³âíÿ ïîêàçíèê³â àíòèîêñèäàíòíîãî çà-
õèñòó ó ãðóï ïàö³ºíò³â ç³ çíèæåíîþ åíäîòåë³éçàëåæíîþ 
âàçîäèëÿòàö³ºþ ïëå÷îâî¿ àðòåð³¿.

Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ïðîäîâæèòè äî-
ñë³äæåííÿ ùîäî äîö³ëüíîñò³ âèêîðèñòàííÿ àíòèîêñè-
äàíò³â ó ñõåìàõ ë³êóâàííÿ õâîðèõ íà ÀÃ ç ñóïóòí³ì ÖÄ 
2òèïó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèâ÷åííÿ 
âçàºìîçâ’ÿçê³â ì³æ ïîêàçíèêàìè îêñèäàíòíîãî ñòðå-
ñó òà àíòèîêñèäàíòíîãî çàõèñòó, ïàðàìåòðàìè âóãëå-
âîäíîãî îáì³íó òà ïàðàìåòðàìè óëüòðàçâóêîâîãî äî-
ñë³äæåííÿ ñòàíó ñåðöÿ ³ ñóäèí ó õâîðèõ íà àðòåð³àëüíó 
ã³ïåðòåíç³þ ç öóêðîâèì ä³àáåòîì 2-ãî òèïó. Âèâ÷åííÿ 
çì³íè öèõ ïîêàçíèê³â ïðè çàëó÷åíí³ ó ñõåìè ë³êóâàííÿ 
àíòèîêñèäàíò³â.
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äî 6,2 % òà 3,7 % â ãðóïàõ êîìïåíñîâàíîãî òà ñóáêîìïåíñîâàíîãî ä³àáåòó â³äïîâ³äíî, ùî ñóïðîâîäæóâàëîñÿ 
çá³ëüøåííÿì àòåðîãåííèõ ôðàêö³é ë³ï³ä³â. Âèÿâëåíî ñòàòèñòè÷íî çíà÷óùó çàëåæí³ñòü ì³æ çá³ëüøåííÿì çíà-
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ç³ çíèæåíîþ åíäîòåë³éçàëåæíîþ âàçîäèëÿòàö³ºþ ïëå÷îâî¿ àðòåð³¿.
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âàçîäèëàòàöèè ïëå÷åâîé àðòåðèè ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé â óñëîâèÿõ ïðèñîåäèíåíèÿ ñàõàðíîãî 
äèàáåòà 2 òèïà è åãî ñóáêîìïåíñàöèè: ñ 14,7 % â ãðóïïå îòíîñèòåëüíîé íîðìû äî 6,2 % è 3,7 % â ãðóïïàõ êîìïåí-
ñèðîâàííîãî è ñóáêîìïåíñèðîâàííîãî äèàáåòà ñîîòâåòñòâåííî, ÷òî ñîïðîâîæäàëîñü óâåëè÷åíèåì àòåðîãåííûõ 
ôðàêöèé ëèïèäîâ. Âûÿâëåíà ñòàòèñòè÷åñêè çíà÷èìàÿ çàâèñèìîñòü ìåæäó óâåëè÷åíèåì çíà÷åíèé ïîêàçàòåëåé 
îêñèäàíòíîãî ñòðåññà è ñíèæåíèåì óðîâíÿ ïîêàçàòåëåé àíòèîêñèäàíòíîé çàùèòû ó ãðóïï ïàöèåíòîâ ñî ñíè-
æåííîé ýíäîòåëèéçàâèñèìîé âàçîäèëàòàöèåé ïëå÷åâîé àðòåðèè.

Êëþ÷åâûå ñëîâà: ýíäîòåëèàëüíàÿ äèñôóíêöèÿ, îêñèäàíòíûé ñòðåññ, àðòåðèàëüíàÿ ãèïåðòåíçèÿ, ñàõàðíûé 
äèàáåò 2-ãî òèïà.
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Abstract. Modern medical science recognizes endothelium as the most important organ which plays a key role 

in the regulation of homeostasis, vascular tone and its structure. Endothelial cells synthesize and secrete a huge range 
of biologically active substances that are potent vasoconstrictors and vasodilators. They are involved in the processes 
of inflammation, thrombosis, proliferation and remodeling of the vascular wall, which in turn greatly affects the pro-
gression of cardiovascular disease. Oxidative stress processes significantly stimulate the progression of endothelial 
dysfunction.

The purpose of the study – to study of the relationship between endothelial dysfunction, lipid metabolism, oxida-
tive stress and antioxidant protection, parameters of carbohydrate metabolism in patients with hypertension with type 
2 diabetes mellitus.

Materials and methods. The study involved 44 patients with essential hypertension stage II without diabetes mel-
litus, 45 patients with essential hypertension stage II in conjunction with type 2 diabetes mellitus (group 2). Group 2 was 
also divided into subgroups: 23 patients with diabetes in the compensation stage and 22 diabetic patients in the sub-
compensation stage. The control group (Group 0, healthy) – 45 healthy patients were comparable in age and sex. 
Ultrasound examinations were performed on the ULTIMA PA ultrasound scanner of the Radmir company (Ukraine). For 
the mathematical data processing, the software package Statistica 6.1 was used, using nonparametric criteria.

Results. Analysis of lipid peroxidation, indicators of the antioxidant system, lipid profile and the endothelial dys-
function rate in patients with hypertension with diabetes mellitus type 2 showed the existence of relationships between 
their lipid metabolism and endothelial dysfunction. After reduction of the endothelium vasodilatation rate of the brachial 
artery averaging 55 % compared to the relative norm, an activation of lipid peroxidation in the form of a 37.7 % increase 
in the level of diene conjugates, and a 13.2 % increase in that of malondialdehyde was observed. At the same time su-
peroxide dismutase activity was reduced by 7.8 % compared to the relative rate, and that of catalase, by 9.7 %.The total 
antioxidant activity of red blood cells was decreased by 57 % of the average value of the index relative to the group norm.

Conclusions. In the context of the accession of type 2 diabetes mellitus and its subcompensation accompanied by 
an abnormal lipid metabolism an increasing atherogenic lipid fractions, the endothelial function in patients with hyper-
tension is proven to be reduced. A statistically significant relationship between the increase in the indicators of oxidative 
stress and decreased levels of antioxidant parameters in patients with reduced endothelium vasodilatation of the bra-
chial artery has equally been deduced. The results allow us to continue studying the feasibility of using antioxidants 
in treatment regimens of hypertensive patients with concomitant type 2 diabetes mellitus.
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