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Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Õàðê³â)

Äîñë³äæåííÿ º ôðàãìåíòîì ÍÄÐ êàôåäðè âíó-
òð³øíüî¿ ìåäèöèíè ¹1 òà êë³í³÷íî¿ ôàðìàêîëîã³¿ 
Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòå-
òó: «Îïòèì³çóâàòè ä³àãíîñòèêó òà êîðåêö³þ ñóäèí-
íîãî óðàæåííÿ ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáà ó 
ïîºäíàíí³ ç îæèð³ííÿì íà îñíîâ³ âèâ÷åííÿ ôóíêö³-
îíàëüíîãî ñòàíó åíäîòåë³þ òà ãåíåòè÷íèõ ïîðóøåí-
íÿõ», ¹ äåðæ. ðåºñòðàö³¿ 0112U002385. 

Âñòóï. Îñòàíí³ì ÷àñîì ïðîáëåìà ðåìîäåëþâàí-
íÿ ñåðöÿ òà ñóäèí ïðè ã³ïåðòîí³÷í³é õâîðîá³ (ÃÕ) íà 
òë³ îæèð³ííÿ ïðèâåðòàº âñå á³ëüøó óâàãó äîñë³äíèê³â. 
Öå ïîâ’ÿçàíî ç òèì, ùî ñòðóêòóðí³ òà ôóíêö³îíàëüí³ 
çì³íè, ùî â³äáóâàþòüñÿ â ðàç³ ï³äâèùåííÿ àðòåð³àëü-
íîãî òèñêó (ÀÒ) º íå ò³ëüêè êîìïåíñàòîðíîþ ðåàêö³-
ºþ, à é ñàìîñò³éíèì ÷èííèêîì ïîäàëüøîãî ïðîãðå-
ñóâàííÿ çàõâîðþâàííÿ [2, 13]. Ïîðóøåííÿ áàëàíñó 
ì³æ àíòè- ³ ïðîçàïàëüíèìè ìîëåêóëàìè º áàçîþ äëÿ 
ôîðìóâàííÿ äèñôóíêö³¿ åíäîòåë³þ ç ïîäàëüøèì 
ðîçâèòêîì ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, îæèð³í-
íÿ òà ÖÄ 2 òèïó [4]. 

Â³ñöåðàëüíà æèðîâà òêàíèíà ïðè öüîìó õàðàê-
òåðèçóºòüñÿ êë³òèííîþ ³íô³ëüòðàö³ºþ ìàêðîôàãàìè 
³ Ò - ë³ìôîöèòàìè, çá³ëüøåííÿì âì³ñòó â æèðîâ³é 
òêàíèí³ öèòîê³í³â òà õåìîê³í³â, çì³íîþ ñåêðåö³¿ àäè-
ïîê³í³â. Ïåðåðàõîâàí³ ðåàêö³¿ ñïðèÿþòü àòåðîãåíåçó. 
Çã³äíî ñó÷àñíèì óÿâëåííÿì â ïàòîãåíåç³ àòåðîñêëå-
ðîçó âèð³øàëüíó ðîëü â³ä³ãðàº çàïàëåííÿ ñóäèí-
íî¿ ñò³íêè [3]. ²âàøê³í òà ñï³âàâòîðè ââàæàþòü, ùî 
³íô³ëüòðàö³¿ òà çàïàëüí³é ðåàêö³¿ â ñóäèíí³é ñò³íö³ 
ñïðèÿþòü, íå ò³ëüêè ìàêðîôàãè â ñóäèíí³é ñò³íö³, àëå 
³ àäèïîöèòè [3, 9]. ×óêàºâà òà ñï³âàâòîðè ïîÿñíþþòü 
öå òèì, ùî ïðè îæèð³íí³ íà òë³ çá³ëüøåííÿ îá’ºìó 
æèðîâî¿ òêàíèíè çá³ëüøóºòüñÿ ê³ëüê³ñòü êðîâîíîñíèõ 
ñóäèí, ô³áðîáëàñò³â ³ îñîáëèâî ìàêðîôàã³â. Íå âñòà-
íîâëåíî í³ in vivo, í³ in vitro ðîçìåæóâàííÿ åôåêò³â 
ìàêðîôàã³â ñóäèííî¿ ñò³íêè òà åôåêòè êë³òèí æèðî-
âî¿ òêàíèíè [7, 11]. Êð³ì òîãî, âîíè âåäóòü äî ðîç-
âèòêó ²Ð, ÿêà òàêîæ ìàº ïàòîãåíåòè÷íå çíà÷åííÿ ïðè 
öüîìó ïðîöåñ³ ³ ò³ñíî àñîö³éîâàíà ç êàðä³îâàñêóëÿð-
íîþ çàõâîðþâàí³ñòþ ³ ñìåðòí³ñòþ [6]. 

Ë³òåðàòóðí³ äàí³ ñâ³ä÷àòü ïðî çâ’ÿçîê ì³æ ÃÕ òà 
çàïàëüíèì ïðîöåñîì, ÿêèé ïîãëèáëþºòüñÿ íà òë³ 
íàäì³ðíî¿ ìàñè ò³ëà [13]. Á³îëîã³÷íèìè ìàðêåðàìè 
çàïàëüíîãî ïðîöåñó º C-ðåàêòèâíèé ïðîòå¿í (ÑÐÏ), 
ïðîçàïàëüí³ öèòîê³íè òà ³íø³ ðåàêòàíòè çàïàëåííÿ 
[19]. Àêòèâàö³ÿ òàêèõ ÿê: «ïðîçàïàëüí³» (ôàêòîð íå-
êðîçó ïóõëèíè  – ÔÍÏ , ³íòåðëåéê³í³â – ²Ë-6, 1, 8, 

12, 15, 7) ³ â³äíîñíà íåäîñòàòí³ñòü ñèíòåçó «ïðîòèçà-
ïàëüíèõ» (²Ë-4 ³ 10, àíòàãîí³ñòà ðåöåïòîðà ²Ë-1, ÒÔÐ-
1) öèòîê³í³â [6, 16]. 

Â³ñôàòèí ³íäóêóº õåìîòàêñèñ ãîðìîí³â æèðîâî¿ 
òêàíèíè ³ ïðîäóêö³þ ³íòåðëåéê³íó-1, ÔÍÏ-, ²Ë-6 
òà ñï³ëüíî ç öèìè ìîëåêóëàìè ñòèìóëþº CD14+ òà 
ï³äâèùóº çäàòí³ñòü ìîíîöèò³â äî ïðîë³ôåðàö³¿ [12, 
15]. Âèçíà÷åíî, ùî öèðêóëþþ÷³ ð³âí³ â³ñôàòèíó ò³ñíî 
êîðåëþþòü ç íàêîïè÷åííÿì æèðîâî¿ òêàíèíè, ð³âåíü 
ìÐÍÊ â³ñôàòèíó ï³äâèùóºòüñÿ ó õîä³ äèôåðåíö³à-
ö³¿ àäèïîöèò³â, à éîãî ñèíòåç ðåãóëþºòüñÿ ê³ëüêîìà 
ôàêòîðàìè, âêëþ÷àþ÷è ãëþêîêîðòèêî¿äè, ÔÍÏ-, 
²Ë-6, ãîðìîí ðîñòó. 

Ð³âåíü â³ñôàòèíà êðîâ³ ìàº ïðÿìó êîðåëÿö³þ ç ³í-
äåêñîì ìàñè ò³ëà (²ÌÒ), îêðóæí³ñòþ òàë³¿ òà ³íäåêñîì 
³íñóë³íðåçèñòåíòíîñò³. Ââàæàºòüñÿ, ùî â³ñôàòèí 
áåðå ó÷àñòü â ïàòîãåíåç³ ñåðöåâî-ñóäèííîãî ðåìî-
äåëþâàííÿ ³ àòåðîãåíåçó [14]. 

Êëþ÷îâèì ïîêàçíèêîì ðîçâèòêó àòåðîñêëåðî-
òè÷íîãî ïðîöåñó ³ ðåìîäåëþâàííÿ ñóäèí, º òîâùèíà 
êîìïëåêñó ³íòèìà-ìåä³à (Ê²Ì) âèì³ðþâàíèì ³ ìîí³-
òîðóâàíèì ìåòîäàìè óëüòðàçâóêîâîãî äîñë³äæåííÿ 
ñóäèí. Â³äîìî, ùî ïî ì³ð³ ïðîãðåñóâàííÿ ðåìîäåëþ-
âàííÿ çðîñòàº ðîçâèòîê ã³ïåðòðîô³¿ ë³âîãî øëóíî÷êà 
(ÃËØ) òà àòåðîñêëåðîòè÷íå óðàæåííÿ çàãàëüíî¿ ñî-
ííî¿ àðòåð³¿ (ÇÑÀ). Â³äîìî, ùî Ê²Ì ÇÑÀ º ïðåäèêòî-
ðîì ñåðöåâî-ñóäèííî¿ çàõâîðþâàíîñò³ ³ ñìåðòíîñò³. 
Âñòàíîâëåíî, ùî àòåðîãåííèé âïëèâ íà ñò³íêó àðòå-
ð³é çä³éñíþº êîìá³íàö³ÿ ð³çíèõ ïðîàòåðîãåííèõ ôàê-
òîð³â ðèçèêó [5]. Òàêîæ º äàíí³ ïðî âçàºìîçâ’ÿçîê 
ì³æ ð³âíåì ÑÐÏ ³ Ê²Ì, ÿêèé ìîæíà ïîÿñíèòè âïëèâîì 
ìåä³àòîð³â çàïàëåííÿ òà ïîñèëåííÿ ³íô³ëüòðàö³¿ ìî-
íîöèò³â â ³íòèìó ³ óòâîðåííÿì â í³é ï³íèñòèõ êë³òèí, 
ùî º ðàíí³ì åòàïîì ôîðìóâàííÿ àòåðîñêëåðîòè÷íî¿ 
áëÿøêè [8, 10]. 

Îäíàê, äî òåïåð³øíüîãî ÷àñó óìîâè ïðîöåñó ïî-
òîâùåííÿ Ê²Ì âèâ÷åí³ íåäîñòàòíüî, îñîáëèâî ïàòî-
ãåíåòè÷íà ðîëü íîâîãî àäèïîê³íó â³ñôàòèíó. Â ðîç-
âèòêó ñóäèííîãî ðåìîäåëþâàííÿ ó õâîðèõ íà ÃÕ ç 
àáäîì³íàëüíèì îæèð³ííÿì (ÀÎ). Öå äîçâîëèòü âñòà-
íîâèòè íîâ³ ïàòîãåíåòè÷í³ ëàíêè ñóäèííîãî ðåìîäå-
ëþâàííÿ äëÿ á³ëüø ðåòåëüíî¿ ðîçðîáêè íîâ³òí³õ ôàð-
ìàêîëîã³÷íèõ ï³äõîä³â äëÿ ë³êóâàííÿ äàíî¿ ïàòîëîã³¿. 

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷èòè õàðàêòåð 
çì³í ð³âí³â â³ñôàòèíó òà ³íòåðëåéê³í³â- 4, 6 (²Ë-4, ²Ë-6) 
â ñèðîâàòö³ êðîâ³ ó õâîðèõ íà ÃÕ íà òë³ ÀÎ çàëåæíî â³ä 
íàÿâíîñò³ â íèõ ðåìîäåëþâàííÿ âåëèêèõ ñóäèí. 
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Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Çàãàëüíà ê³ëü-
ê³ñòü õâîðèõ íà ÃÕ ñêëàëà 98. Îáñòåæåí³ õâîð³ áóëè 
ïîä³ëåí³ íà äâ³ ãðóïè â çàëåæíîñò³ â³ä íàÿâíîñò³ àá-
äîì³íàëüíîãî òèïó îæèð³ííÿ, ÿêó ä³àãíîñòóâàëè ïðè 
îá’ºì³ òàë³¿ (ÎÒ) äëÿ ÷îëîâ³ê³â á³ëüøå 102 ñì, à äëÿ 
æ³íîê á³ëüøå 88 ñì, çà äàíèìè Àñîö³àö³¿ êàðä³îëîã³â 
Óêðà¿íè çà 2012 ð³ê [18]. Ó ïåðøó ãðóïó ââ³éøëè ïà-
ö³ºíòè ç ÃÕ íà òë³ ÀÎ (n = 47), äî äðóãî¿ ãðóïè õâîð³ 
íà ÃÕ (n = 39), òðåòþ ãðóïó ñêëàëè ïðàêòè÷íî çäîðîâ³ 
(n = 19), ïîð³âíþâàíèõ çà â³êîì ³ ñòàòòþ ç îáñòåæå-
íèìè õâîðèìè. Ðåøòà õâîðèõ íà ÃÕ ìàëè íîðìàëü-
íó ìàñó ò³ëà. Ïðè öüîìó ñåðåäíÿ âàãà ó õâîðèõ íà 
ÃÕ ç òà áåç ÀÎ ñêëàëà â³äïîâ³äíî: (94,32±5,38) êã òà 
(64,79±4,78) êã, (ð<0,001). Ñåðåäí³é â³ê õâîðèõ ñêëàâ 
(62,3±5,6) ðîêè, ÷îëîâ³ê³â áóëî 48, æ³íîê -- 38. Óñ³ 
õâîð³, ÿê³ áóëè çàëó÷åí³ â îáñòåæåííÿ, ïåðåáóâàëè íà 
ñòàö³îíàðíîìó ë³êóâàíí³ ó â³ää³ëåíí³ ã³ïåðòåíç³¿ ³ çà-
õâîðþâàíü íèðîê ÄÓ «Íàö³îíàëüíèé ³íñòèòóò òåðàï³¿ 
³ìåí³ Ë. Ò. Ìàëî¿ ÍÀÌÍ Óêðà¿íè». 

Âñ³õ õâîðèì âèçíà÷àëè íàñòóïí³ àíòðîïîìåòðè÷-
í³ ïîêàçíèêè: âàãó, çð³ñò, ÎÒ, îá’ºì ñòåãíà ç âèçíà-
÷åííÿì ³íäåêñó ìàñè ò³ëà (²ÌÒ) çà ôîðìóëîþ Êåòëå: 
²ÌÒ = ìàñà ò³ëà (êã) / çð³ñò2 (ì2). Äëÿ âèçíà÷åííÿ êîí-
öåíòðàö³¿ â³ñôàò³íó â ñèðîâàòö³ êðîâ³ ïàö³ºíò³â ïðîâî-
äèëè çà äîïîìîãîþ íàáîðó ðåàãåíò³â (âèðîá íèöòâà 
ô³ðìè «RayBioteeh», ÑØÀ), ³ìóíîôåðìåíòíèì ìåòî-
äîì. Êîíöåíòðàö³þ ïðîçàïàëüíîãî ²Ë-6 òà ïðîòèçà-
ïàëüíîãî öèòîê³íà ²Ë-4 âèçíà÷àëè â ñèðîâàòö³ êðîâ³ 
ïàö³ºíò³â çà äîïîìîãîþ íàáîðà ðåàãåíò³â «²íòåðëåé-
ê³í-6 – ²ÔÀ – ÁÅÑÒ» (âèðîáíèöòâà ô³ðìè «ÂÅÊÒÎÐ-
ÁÅÑÒ», Ðîñ³ÿ), ³ìóíîôåðìåíòíèì ìåòîäîì. 

Ñòðóêòóðíèé ñòàí ÇÑÀ îö³íþâàëè ïðè âèì³ðþâàí-
í³ Ê²Ì, ÿêèé âèçíà÷àëè çà äîïîìîãîþ åõîêàðä³îãðà-
ô³÷íîãî äîñë³äæåííÿ íà ä³àãíîñòè÷íîìó êîìïëåêñ³ 
«Ultrasound scanner» (ÑØÀ). Ó 2003 ðîö³ åêñïåðòàìè 
ªâðîïåéñüêîãî òîâàðèñòâà ã³ïåðòîí³¿ òà ªâðîïåé-
ñüêîãî òîâàðèñòâà êàðä³îëîã³â çà íîðìó áóëà ïðè-
éíÿòà Ò²Ì ìåíø 0,9 ìì. 

Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè ç âèêî-
ðèñòàííÿì ïðîãðàìè «Statistika 6.0» (StatSoftInc, 
ÑØÀ) òà «Microsoft Excel 2013» íà ïåðñîíàëüíîìó 
êîìï’þòåð³ ç îá÷èñëåííÿì ñåðåäíüî¿ âåëè÷èíè Ì, 
ñåðåäíüîêâàäðàòè÷íîãî â³äõèëåííÿ, ñåðåäíüî¿ ïî-
ìèëêè ñåðåäíüî¿ âåëè÷èíè m, çíà÷åííÿ â³ðîã³äíîñò³ 
p, êîåô³ö³ºíò êîðåëÿö³ÿ r. Ðîçõîäæåííÿ ì³æ ïîð³â-
íþâàíèìè ïîêàçíèêàìè ââàæàëèñÿ äîñòîâ³ðíèìè, 
ÿêùî çíà÷åííÿ ³ìîâ³ðíîñò³ áóëî á³ëüø àáî äîð³âíþ-
âàëî 95 % (p<0,05) [1]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Â 
ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ áóëî âèÿâëå-
íî, ùî â êîíòðîëüí³é ãðóï³ òîâùèíà Ê²Ì ÇÑÀ ñêëà-
ëà (0,81±0,01) ìì, ïðè ÃÕ áåç ÀÎ – (0,98±0,04) ìì, 
ïðè ÃÕ ç ÀÎ – (1,05±0,01) ìì. Ñïîñòåð³ãàëèñÿ â³ðî-
ã³äí³ â³äì³ííîñò³ ì³æ òîâùèíîþ Ê²Ì ÇÑÀ ïðè ÃÕ ç òà 
áåç ÀÎ ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ (ð<0,05; 
ð<0,01), à òàêîæ ì³æ 1 òà 2 ãðóïàìè õâîðèõ (ð<0,05). 

Îòðèìàí³ äàí³ ð³âí³â â³ñôàòèíó ó õâîðèõ íà ÃÕ 
ç ÀÎ ïðè Ê²Ì  0,9 ìì ÇÑÀ â ïîð³âíÿíí³ ç õâîðè-
ìè, äå Ê²Ì<0,9 ìì ñêëàëè (39,49±1,51) íã/ìë òà 
(25,43±1,48) íã/ìë, ñâ³ä÷àòü ïðî â³ðîã³äíå (ð<0,05) 
ï³äâèùåííÿ ð³âí³â öüîãî ôàêòîðó ïðè Ê²Ì  0,9 ìì. 

Ð³âí³ â³ñôàòèíó ïðè òîâùèí³ Ê²Ì<0,9 ìì ÇÑÀ ó õâî-
ðèõ íà ÃÕ áåç ÀÎ ñêëàëè (19,49±1,16) íã/ìë ñóò-
òºâî íå â³äð³çíÿëèñÿ â³ä ïîêàçíèê³â êîíòðîëüíî¿ 
ãðóïè (17,51±0,96) íã/ìë (ð>0,05). Ïðè ÃÕ áåç ÀÎ â 
ðàç³ ñòîâùåííÿ Ê²Ì ð³âåíü â³ñôàòèíó â³ðîã³äíî â³ä-
ð³çíÿâñÿ â³ä òàêîãî â êîíòðîëüí³é ãðóï³ ñêëàâøè 
(24,46±1,48) íã/ìë (ð<0,05). Ïîð³âíþþ÷è âì³ñò â³-
ñôàòèíó â ñèðîâàòö³ êðîâ³ õâîðèõ íà ÃÕ ç òà áåç ÀÎ 
ç ïîòîâùåíèì Ê²Ì ÇÑÀ áóëè âèÿâëåí³ â³ðîã³äí³ â³ä-
ì³ííîñò³ (ð<0,05), ïðè öüîìó ð³âåíü â³ñôàòèíó áóâ 
âèùèì ïðè ÃÕ ç ÀÎ íà 38%. 

Îòðèìàí³ ðåçóëüòàòè âêàçóþòü íà ï³äâèùåííÿ 
ð³âí³â â³ñôàòèíó ó ñèðîâàòö³ êðîâ³ ç³ çá³ëüøåííÿì 
óðàæåííÿ ÇÑÀ ó õâîðèõ íà ÃÕ ÿê ç ÀÎ , òàê ³ áåç íüîãî. 
Âñòàíîâëåíî ïîçèòèâíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ 
â³ñôàò³íîì òà òîâùèíîþ Ê²Ì ïðè ÃÕ ç ÀÎ (r= 0,49) òà 
áåç ÀÎ (r=0,41), (ð<0,05). Á³ëüø âèñîê³ ð³âí³ â³ñôàòè-
íó ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ ïðè ÃÕ ç ÀÎ íà 
òë³ íîðìàëüíî¿ òîâùèíè ñóäèííî¿ ñò³íêè, éìîâ³ðíî, 
ñâ³ä÷àòü ïðî òå, ùî çá³ëüøåííÿ â³ñôàòèíó ôîðìóº 
ðàííº óðàæåííÿ åíäîòåë³þ ñóäèííîãî ðóñëà. 

Áåðó÷è äî óâàãè òå, ùî çàïàëåííÿ ãðàº âàæëèâó 
ðîëü â ðîçâèòêó ñóäèííîãî ðåìîäåëþâàííÿ, íàìè 
ïðîâåäåíî ç³ñòàâëåííÿ ïîêàçíèê³â â³ñôàòèíó ³ öèòî-
ê³í³â ó õâîðèõ íà ÃÕ ç òà áåç ÀÎ ç òîâùèíîþ Ê²Ì<0,9 
ìì (òàáë. 1) òà Ê²Ì  0,9 ìì (òàáë. 2). 

Àíàë³çóþ÷è âçàºìîçâ’ÿçîê ì³æ ð³âíåì ²Ë-6 òà Ê²Ì 
ÇÑÀ<0,09 ñì ó õâîðèõ íà ÃÕ ç ÀÎ áóâ âñòàíîâëåíèé 
ïîçèòèâíèé êîðåëÿö³éíèé çâ’ÿçîê – r=0,42 òà íåãà-
òèâíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ ²Ë-4 òà â³ñôàòè-
íîì – r= -0,41. Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, 
ùî ó õâîðèõ íà ÃÕ ç ÀÎ òîâùèíà Ê²Ì ñò³íêè ñóäèíè 
ïîâ’ÿçàíà ç ð³âíåì ÿê ÑÀÒ (r=0,61), òàê ³ ÄÀÒ (r=0,51), 
(ð<0,05). Òàê³ äàí³ ñâ³ä÷àòü ïðî òå, ùî îäíèì ç âà-
ãîìèõ ÷èííèê³â ðåìîäåëþâàííÿ ÇÑÀ ó õâîðèõ íà ÃÕ 
ç ÀÎ º â³ñôàòèí, ï³äâèùåííÿ ÿêîãî ñïîñòåð³ãàºòü-
ñÿ íà òë³ àêòèâàö³¿ ìàðêåð³â ñóäèííîãî çàïàëåííÿ. 
Âçàºìîçâ’ÿçîê ãåìîäèíàì³÷íèõ, ìåòàáîë³÷íèõ ïî-
êàçíèê³â, ïàðàìåòð³â ñóäèííîãî ðåìîäåëþâàííÿ 
ç ð³âíÿìè â ñèðîâàòö³ êðîâ³ öèòîê³í³â ñâ³ä÷èòü ïðî 

Òàáëèöÿ 1

Ð³âí³ â³ñôàòèíó, ³íòåðëåéê³í-6 òà 
³íòåðëåéê³í-4 ïðè òîâùèí³ êîìïëåêñó 
³íòèìà-ìåä³à<0,9 ìì çàãàëüíî¿ ñîííî¿ 

àðòåð³¿ ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó ç 
òà áåç àáäîì³íàëüíîãî îæèð³ííÿ, (M±m)

Ïîêàçíèê
Êîíòðîëüíà 
ãðóïà (n=19)

ÃÕ
(n=39)

ÃÕ ç ÀÎ
(n=47)

Â³ñôàòèí, 
íã/ìë

17,51±0,96 19,49±1,66
ð>0,05

25,43±1,93
ð>0,05
ð

1
>0,05

²Ë-6, íã/ìë 2,91±0,20
3,19±0,21
ð>0,05

3,22±0,2
ð<0,05
ð

1
>0,05

²Ë-4, íã/ìë 1,45±0,07
1,46±0,09
ð>0,05

1,73±0,15
ð>0,05
ð

1
>0,05

Ïðèì³òêà: ð – â³ðîã³äíà ð³çíèöÿ ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ; 

ð
1 

– â³ðîã³äíà ð³çíèöÿ ì³æ ãðóïàìè õâîðèõ. 
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ò³ñíèé çâ’ÿçîê ÃÕ ç çàïàëåííÿì ³ ìîæëèâèé âïëèâ 
öèòîê³íîâî¿ ðåãóëÿö³¿ íà ñòðóêòóðí³ çì³íè ÇÑÀ. 

Îòðèìàí³ â õîä³ äîñë³äæåííÿ äàí³ âêàçóþòü íà 
âàæëèâå çíà÷åííÿ îäíîãî ç íîâèõ òà ìàëîâèâ÷åíèõ 
àäèïîöèòîê³í³â ç âèðàæåíèìè ïðîë³ôåðàòèâíèìè 
âëàñòèâîñòÿìè – â³ñôàòèíó ó ïàòîãåíåç³ ÃÕ, ó ôîð-
ìóâàíí³ òà ðîçâèòêó ñóäèííîãî ðåìîäåëþâàííÿ íà 
òë³ öèòîê³íåì³¿ òà àòåðîãåííèõ çì³í, îñîáëèâî â ðàç³ 
ïîºäíàííÿ ÃÕ òà ÀÎ. Îêð³ì ïðÿìîãî âïëèâó íà ïðîë³-
ôåðàö³þ ãëàäêîì’ÿçåâèõ êë³òèí, â³ñôàòèí éìîâ³ðíî 
ñòèìóëþº ðåìîäåëþâàííÿ ñóäèí, ùî ñïðèÿº óòâî-
ðåííþ ïðîë³ôåðàòèâíèõ ³ ïðîô³áðîçíèõ öèòîê³í³â. 
Âêàçàí³ ïðîöåñè ëåæàòü â îñíîâ³ ïðîãðåñóâàííÿ 
ñòðóêòóðíî-ôóíêö³îíàëüíèõ ïîðóøåíü àðòåð³àëüíî-
ãî ðóñëà ó õâîðèõ íà ÃÕ ç ÀÎ. Òîìó ïàòîëîã³÷íå ñòîâ-
ùåííÿ Ê²Ì ÇÑÀ ïðè ÃÕ ç ÀÎ ïîâ’ÿçàíå íå ò³ëüêè ç ÀÃ, 

à é ç âèðàæåí³ñòþ âíóòð³øíüîñóäèííîãî ì³êðîçàïà-
ëåííÿ, çá³ëüøåííÿì ð³âí³â íîâîãî àäèïîê³íó â³ñôà-
òèíó [8]. Ñë³ä çàçíà÷èòè, ùî ó ö³º¿ êàòåãîð³¿ õâîðèõ 
ñóòòºâ èì ìåõàí³çìîì, ùî ïðèçâîäèòü äî ñóäèííîãî 
ðåìîäåëþâàííÿ º àêòèâàö³ÿ ïðîçàïàëüíîãî öèòîê³íó 
²Ë-6, ÿêèé âîëîä³º ïðîë³ôåðàòèâíèìè ³ ïðîô³áðîãåí-
íèìè âëàñòèâîñòÿìè [16] òà êîìïåíñàòîðíå çá³ëü-
øåííÿ â êðîâ³ öèòîê³íà ç ïðîòèçàïàëüíèìè âëàñòè-
âîñòÿìè ²Ë-4. 

Âèñíîâêè. 
1. Ðåìîäåëþâàííÿ ÇÑÀ ó õâîðèõ íà ÃÕ ó ïîºä-

íàíí³ ç ÀÎ ïîâ’ÿçàíå ç³ çá³ëüøåííÿì â êðîâ³ ïðîçà-
ïàëüíîãî öèòîê³íó (²Ë-6) ð<0,05 íà òë³ êîìïåíñàòîð-
íîãî ï³äâèùåííÿ ñèíòåçó ïðîòèçàïàëüíîãî öèòîê³íó 
²Ë -4 (ð>0,05). 

2. Âñòàíîâëåíî ïîçèòèâíèé êîðåëÿö³éíèé 
çâ’ÿçîê ì³æ â³ñôàòèíîì òà òîâùèíîþ Ê²Ì ïðè ÃÕ ç 
ÀÎ (r= 0,49) òà áåç òàêîãî (r=0,41), (ð<0,05), ïðî-
çàïàëüíèì öèòîê³íîì ²Ë-6 (ã=0,42; ð<0,05), òà ì³æ 
â³ñôàòèíîì òà ²Ë-4 (r= -0,41) ìîæóòü â³äîáðàæàòè 
ðîëü â³ñôàò³íó òà öèòîê³íîâî¿ ðåãóëÿö³¿ â ñòðóêòóðíèõ 
çì³íàõ ñóäèííî¿ ñò³íêè. 

3. Ñïîñòåð³ãàºòüñÿ ïîçèòèâíèé êîðåëÿö³éíèé 
çâ’ÿçîê ó õâîðèõ íà ÃÕ ç ÀÎ òîâùèíà Ê²Ì ñò³íêè ñó-
äèíè ç ð³âíåì ÿê ÑÀÒ (r=0,61), òàê ³ ÄÀÒ (r=0,51), 
(ð<0,05), ÿêå â³äáóâàºòüñÿ íà òë³ àêòèâàö³¿ ñóäèííî-
ãî çàïàëåííÿ, ÿêå àñîö³þºòüñÿ ç³ çðîñòàííÿì â êðîâ³ 
òàêèõ ïàö³ºíò³â ð³âí³â â³ñôàòèíó. 

4. Â³ðîã³äíå ï³äâèùåííÿ ð³âí³â â³ñôàòèíó ó êðîâ³, 
íàéá³ëüø âèðàæåíå ïðè ÀÎ, ó îáñòåæåíèõ õâîðèõ äî-
çâîëÿº ðîçãëÿäàòè äàíèé ïîêàçíèê ÿê ìàðêåð ñóäèí-
íîãî óðàæåííÿ, à îäíèì ³ç ÷èííèê³â, ÿê³ çíà÷íî ï³ä-
ñèëþþòü ö³ ïðîöåñè º ÀÎ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü íàñòóï-
íå ïðîâåäåííÿ äîñë³äæåíü â öüîìó íàïðÿìêó, à ñàìå 
êîìïëåêñíå âèçíà÷åííÿ â³ñôàòèíó òà öèòîê³í³â â ñè-
ðîâàòö³ êðîâ³ äîçâîëèòü ï³äâèùèòè ¿õ ä³àãíîñòè÷íó 
òà ïðîãíîñòè÷íó çíà÷èì³ñòü ç òî÷êè çîðó óðàæåííÿ 
ÇÑÀ ó õâîðèõ íà ÃÕ ç ñóïóòí³ì ÀÎ, äîçâîëèòü ïî-
êðàùèòè ïðîãíîçóâàííÿ êàðä³îâàñêóëÿðíèõ ðèçèê³â, 
óñêëàäíåíü òà ðîçðîáêè ÿê³ñíî¿ ïðîô³ëàêòèêè. 
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Òàáëèöÿ 2 

Ð³âí³ â³ñôàòèíó, ³íòåðëåéê³íà-6 òà 
³íòåðëåéê³íà-4 ïðè òîâùèí³ êîìïëåêñó 
³íòèìà-ìåä³à  0,9 ìì çàãàëüíî¿ ñîííî¿ 

àðòåð³¿ ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó ç 
òà áåç àáäîì³íàëüíîãî îæèð³ííÿ, (M±m)

Ïîêàçíèê
Êîíòðîëü-
íà ãðóïà 

(n=19)

ÃÕ
(n=39)

ÃÕ ç ÀÎ
(n=47)

Â³ñôàòèí, 
íã/ìë

17,51±0,96
24,46±1,48

ð<0,05
ð

2
>0,05

39,49±1,51
ð<0,05
ð

1
<0,05

ð
2
<0,05

²Ë-6, íã/ìë 2,91±0,20
3,85±0,27

ð<0,05
p

2
>0,05

4,84±0,53
ð<0,05
ð

1
>0,05

ð
2
>0,05

²Ë-4, íã/ìë 1,45±0,07
1,50±0,08

ð>0,05
ð

2
>0,05

1,88±0,12
ð>0,05
ð

1
>0,05

ð
2
>0,05

Ïðèì³òêà: ð – â³ðîã³äíà ð³çíèöÿ ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ; 

ð
1 
– â³ðîã³äíà ð³çíèöÿ ì³æ ãðóïàìè õâîðèõ; ð

2 
– â³ðîã³äíà ð³çíèöÿ ì³æ 

ãðóïàìè õâîðèõ ç òîâùèíîþ Ê²Ì<0,9 ìì ³ 0,9 ìì. 
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Ðåçþìå. Â³ñöåðàëüíà æèðîâà òêàíèíà àêòèâíî ïðîäóêóº àäèïîöèòîê³í â³ñôàòèí òà íàêîïè÷óº öèòîê³íè 

(³íòåðëåéê³í- 4, 6), âïëèâ ÿêèõ íà ðåìîäåëþâàííÿ âåëèêèõ ñóäèí íå ç’ÿñîâàíèé ó õâîðèõ íà ã³ïåðòîí³÷íó õâî-
ðîáó íà òë³ îæèð³ííÿ. Ó õîä³ äîñë³äæåííÿ áóëî âñòàíîâëåíî ò³ñíèé âçàºìîçâ’ÿçîê ì³æ ð³âíåì â³ñôàò³íà, ³íòåð-
ëåéê³íîì-6 ³ òîâùèíîþ êîìïëåêñó ³íòèìà-ìåä³à, à òàê ñàìî ì³æ â³ñôàò³íîì ³ ³íòåðëåéê³íîì-4. Òàêèì ÷èíîì 
îäíèì ç ôàêòîð³â ðåìîäåëþâàííÿ çàãàëüíî¿ ñîííî¿ àðòåð³¿ ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó â ïîºäíàíí³ ç 
àáäîì³íàëüíèì îæèð³ííÿì º ãîðìîí æèðîâî¿ òêàíèíè â³ñôàòèí çá³ëüøåííÿ ð³âíÿ, ÿêîãî â³äáóâàºòüñÿ íà òë³ 
àêòèâàö³¿ ìàðêåð³â ñóäèííîãî çàïàëåííÿ. 

Êëþ÷åâ³ ñëîâà: ³íòåðëåéê³í-4, 6, â³ñôàòèí, ã³ïåðòîí³÷íà õâîðîáà, àáäîì³íàëüíå îæèð³ííÿ, êîìïëåêñ 
³íòèìà-ìåä³à. 
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Ðåçþìå. Âèñöåðàëüíàÿ æèðîâàÿ òêàíü àêòèâíî âûðàáàòûâàåò àäèïîöèòîêèí âèñôàòèí è íàêàïëèâàåò 

öèòîêèíû (èíòåðëåéêèí-4, 6), èõ âëèÿíèå íà ðåìîäåëèðîâàíèå êðóïíûõ ñîñóäîâ äî ñèõ ïîð íå èçó÷åíî ó 
áîëüíûõ ãèïåðòîíè÷åñêîé áîëåçíüþ íà ôîíå îæèðåíèÿ. Â õîäå èññëåäîâàíèÿ áûëà óñòàíîâëåíà òåñíàÿ 
âçàèìîñâÿçü ìåæäó óðîâíåì âèñôàòèíà, èíòåðëåéêèíîì-6 è òîëùèíîé êîìïëåêñà èíòèìà-ìåäèà, à òàê æå 
ìåæäó âèñôàòèíîì è èíòåðëåéêèíîì-4. Òàêèì îáðàçîì, ê îäíèì èç ôàêòîðîâ ðåìîäåëèðîâàíèÿ îáùåé 
ñîííîé àðòåðèè ó áîëüíûõ ãèïåðòîíè÷åñêîé áîëåçíüþ â ñî÷åòàíèè ñ àáäîìèíàëüíûì îæèðåíèåì îòíîñèòñÿ 
ãîðìîí æèðîâîé òêàíè âèñôàòèí, óâåëè÷åíèå óðîâíÿ, êîòîðîãî ïðîèñõîäèò íà ôîíå àêòèâàöèè ìàðêåðîâ 
ñîñóäèñòîãî âîñïàëåíèÿ. 
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êîìïëåêñ èíòèìà-ìåäèà. 
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The Cytokines and Visfatin of High Level in the Remodeling of the Vascular Wall in Hypertensive Pa-

tients Combined with Abdominal Obesity
Andrieieva A. O. 
Summary. Recently, the problem of heart and vascular remodeling in hypertension against obesity has at-

tracted increasing attention of researchers. According to modern concepts in the pathogenesis of atherosclerosis 
the crucial role of inflammation of the vascular wall. Thickness of the intima-media complex is a key indicator of 
the atherosclerotic process and vascular remodeling. Found that atherogenic effects on arterial walls provides a 
combination of different atherogenic risk factors. Intima-media complex of the common carotid arteries is a predic-
tor of cardiovascular morbidity and mortality. Visceral adipose tissue is actively producing adypocytokine visfatin 
and accumulate cytokines (interleukin-4, 6, etc.), whose influence on the remodeling of large vessels is not clear 
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in patients with hypertension against obesity. There were examined 86 hypertensive patients, which were divide 
into two groups. The first group included patients with hypertension with abdominal obesity (n = 47), the second – 
hypertension (n = 39) and the third group consisted of practically healthy people (n = 19). All patients were deter-
mined following anthropometric indicators: weight, height, OT, thigh volume with definition body mass index (BMI) 
by formula: BMI = weight (kg) / height (m2). To determine the concentration of visfatin in serum of patients was 
perform by ELISA («RayBioteeh», USA). The concentration of anti-inflammatory IL-6 and pro-inflammatory cyto-
kines IL-4 were determined in the serum of patients by ELISA (“VECTOR-BEST”, Russia). When analyzing the data 
it was found that the level of visfatin in hypertensive patients with abdominal obesity if the intima-media complex of 
common carotid artery were  0,9 mm compared with patients where intima-media complex<0. 9 mm, which were 
(39,49±1,51) ng / ml (25,43±1. 48) ng / ml, (p<0. 05). This shows that the level of visfatin was significantly increases 
with intima-media complex more than  0,9 mm. The level of visfatin if the intima-media complex of common carotid 
artery in hypertensive patients without abdominal obesity was<0. 9 mm and did not have significantly differ from 
the control group (p> 0. 05) and were (19,49±1,16) ng / ml (17, 51±0,96) ng / ml. In hypertensive patients without 
abdominal obesity when intima-media complex of the visfatin levels probably different from the control group was 
(24,46±1,48) ng / ml (p<0,05). The positive correlation between intima-media complex and visfatin at hypertensive 
patients with abdominal obesity (r = 0,49) and without (r = 0,41), (p<0,05). Analyzing the relationship between the 
level of IL-6 and intima-media complex of common carotid artery<0. 09 cm in patients with hypertension combined 
with abdominal obesity have positive correlation – r = 0,42 and a negative correlation between IL-4 and visfatin – 
r = -0. 41. The study showed that in patients with hypertension combined with abdominal obesity the intima-media 
complex of vessel wall is associated with the level of systolic blood pressure (r = 0,61), and diastolic blood pres-
sure (r = 0,51), (p<0. 05). Such evidence suggests that the main factors common carotid artery remodeling in 
hypertensive patients with abdominal obesity is visfatin, increase is observe against activation markers of vascular 
inflammation. 

Key words: interleukin-4, 6, visfatin, hypertension, abdominal obesity, an intima-media complex. 
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