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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ïëàíîâî¿ ÍÄÐ 
«Âïëèâ ïðîôåñ³éíèõ øê³äëèâîñòåé òà íàäì³ðíèõ äîç 
àëêîãîëþ íà îñîáëèâîñò³ êë³í³÷íîãî ïåðåá³ãó ³ ëàáîðà-
òîðí³ ïîêàçíèêè êðîâ³ ó õâîðèõ íà òîêñè÷íó êàðä³îì³-
îïàò³þ òà ãîñòð³ ôîðìè ³øåì³÷íî¿ õâîðîáè ñåðöÿ», ¹ 
äåðæ. ðåºñòðàö³¿ 0101U009230.

Âñòóï. Á³ëüøå 25% çàõâîðþâàíü ñåðöåâî-ñóäèí-
íî¿ ñèñòåìè ñêëàäàþòü âàäè àîðòàëüíîãî êëàïàíà. 
Çà ïîøèðåí³ñòþ âîíè çíàõîäÿòüñÿ íà òðåòüîìó ì³ñö³ 
ï³ñëÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ òà ³øåì³÷íî¿ õâîðîáè 
ñåðöÿ [21,8,7]. Êëàïàííà õâîðîáà ñåðöÿ – ïîøèðåíå 
çàõâîðþâàííÿ, ÿêå ÷àñòî âèìàãàº îïåðàòèâíîãî âòðó-
÷àííÿ. Íà ñüîãîäí³øí³é äåíü äîì³íóº äåãåíåðàòèâíå 
óðàæåííÿ êëàïàí³â, íàéá³ëüø ïîøèðåíèì º êàëüöè-
íóþ÷èé àîðòàëüíèé ñòåíîç (ÀÑ) [12]. Ñåðåä ë³òí³õ 
îñ³á ñòåíîç àîðòàëüíîãî êëàïàíà (ÀÊ) çóñòð³÷àºòüñÿ 
â á³ëüø í³æ ó 8-10% âèïàäê³â [1]. Çà îñòàíí³ 15 ðîê³â 
áóâ ïðîéäåíèé ñåðéîçíèé øëÿõ ó âèâ÷åíí³ êàëüöèíî-
çà àîðòàëüíîãî êëàïàíà ³ àîðòàëüíîãî ñòåíîçó, ÿêèé 
ðîçâèâàºòüñÿ íà éîãî îñíîâ³ [17,3]. Íà äàíîìó åòàï³ 
ïåðåä ôàõ³âöÿìè ñòî¿òü àêòóàëüíå çàâäàííÿ: çíàéòè 
øëÿõè ìåäèêàìåíòîçíî¿ ïðîô³ëàêòèêè ðîçâèòêó ÊÀÑ 
[20,5]. Å.Í. Þðãåëüñ ³ ñï³âàâò. âèâ÷àëè ïèòàííÿ ïðî 
ñòàí åíäîòåë³àëüíèõ ôàêòîð³â ðåãóëÿö³¿ òîíóñó ñóäèí ó 
ë³òí³õ ïàö³ºíò³â ç³ ñòåíîçîì àîðòàëüíîãî êëàïàíà â ïî-
ºäíàíí³ ç ³øåì³÷íîþ õâîðîáîþ ñåðöÿ [6].

Äåãåíåðàòèâíèé àîðòàëüíèé ñòåíîç (ÀÑ) áóäü-
ÿêîãî ñòóïåíÿ òÿæêîñò³, ìîæå ïðèçâåñòè äî ³íôàðêòó 
ì³îêàðäà, ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó, ñåðöå-
âî¿ íåäîñòàòíîñò³ òà ðàïòîâî¿ ñìåðò³. [16, 15]. Îäíàê 
ñåðåä õâîðèõ äîðîñëîãî â³êó íå ðîçï³çíàºòüñÿ áëèçü-
êî 72% àîðòàëüíèõ âàä äåãåíåðàòèâíîãî ´åíåçó [19], 
òàê ÿê àðòåð³àëüíà ã³ïåðòåíç³ÿ, ²ÕÑ, àòåðîñêëåðîç, 
õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü íåð³äêî ìàñêóþòü öþ 
ïàòîëîã³þ. Íà ñüîãîäí³øí³é äåíü äâîìà îñíîâíèìè 
ïðè÷èíàìè äåãåíåðàòèâíîãî ñòåíîçó êëàïàíà àîðòè 
º êàëüöèô³êàö³ÿ íîðìàëüíîãî òðèñòóëêîâîãî êëàïàíà 
(ñåí³ëüíà àáî äåãåíåðàòèâíà êàëüöèô³êàö³ÿ) ³ âðîäæå-
íîãî äâîñòóëêîâîãî àîðòàëüíîãî êëàïàíà, ïðè öüîìó 
ÀÑ ïðîãðåñóº íåçàëåæíî â³ä òèïó êàëüöèô³êàö³¿. Äî 
êàëüöèô³êàö³é ÀÊ ïðèçâîäèòü ãîñòðå çàïàëåííÿ, ë³ï³ä-
í³ â³äêëàäåííÿ ³ ìåõàí³÷íå íàâàíòàæåííÿ. Ôàêòîðàìè 
ðèçèêó º êóð³ííÿ, ã³ïåðõîëåñòåðèíåì³ÿ, ã³ïåðòîí³ÿ, öó-
êðîâèé ä³àáåò, ï³äâèùåííÿ ð³âíÿ êðåàòèí³íó ³ êàëüö³þ 
â ñèðîâàòö³ êðîâ³. Êàëüöèíóþ÷èé àîðòàëüíèé ñòåíîç 
âèêëèêàíèé â³äêëàäåííÿì êàëüö³þ â ñòóëêàõ êëàïàí³â 
³ çëèòòÿì ¿õ ó êîì³ñóð³. Ðîçòàøóâàííÿ öèõ â³äêëàäåíü 

äîïîìàãàº ïîÿñíèòè âàð³àáåëüí³ñòü ïîòîêó êðîâ³, êîëè 
ñåðöåâèé âèêèä çðîñòàº ïðè çàñòîñóâàíí³ ³íîòðîïíèõ 
ïðåïàðàò³â àáî ñóäèíîðîçøèðþâàëüíèõ çàñîá³â. [13]

Íåäàâí³ äîñë³äæåííÿ êëàïàí³â àîðòè ïîêàçàëè 
îñîáëèâîñò³ êàëüöèô³êàö³é ÀÊ, ÿê³ âêëþ÷àëè àêòèâíå 
êîñòåóòâîðåííÿ, íåîàíã³îãåíåç, ïðîë³ôåðàö³þ êë³òèí ³ 
àòåðîñêëåðîç [2, 18]. Ïðîöåñ ïðîãðåñóâàííÿ êàëüöè-
íîâàíîãî ÀÑ ïðîò³êàº øâèäøå í³æ ðåâìàòè÷íèé ÀÑ. 
ª äàí³ ïðî âèíèêíåííÿ äåãåíåðàòèâíî¿ êàëüöèíóþ÷î¿ 
õâîðîáè ÀÊ, ÿê «â³äïîâ³äü íà óøêîäæåííÿ» ÿêå îïèñà-
íî ïðè àòåðîñêëåðîç³ ñóäèí. Öåé ïðîöåñ àñîö³þºòüñÿ 
ç öóêðîâèì ä³àáåòîì, ã³ïåðõîëåñòåðèíåì³ºþ, àðòåð³-
àëüíîþ ã³ïåðòåíç³ºþ, êóð³ííÿì ³ îæèð³ííÿì, ìåòàáî-
ë³÷íèì ñèíäðîìîì, ï³äâèùåíèì ð³âíåì ãîìîöèñòå¿íó. 
Òîáòî, â ïîïóëÿö³ÿõ, äå ö³ ôàêòîðè ðèçèêó êîíòðîëþ-
þòüñÿ íåäîñòàòíüî, çðîñòàº ïîøèðåí³ñòü ÀÑ [4].

Äîâåäåíî, ùî íàêîïè÷åííÿ êàëüö³þ â ñóäèí-
í³é ñò³íö³ ³ ÀÊ íå º ïàñèâíèì ïðîöåñîì, à ñõîæèé íà 
óòâîðåííÿ ê³ñòêè àáî ôîðìóâàííÿ àòåðîñêëåðîòè÷íî¿ 
áëÿøêè, àêòèâíèé ïðîöåñ, äåòåðì³íîâàíèé ãåíàìè ðå-
ìîäåëþâàííÿ ê³ñòêîâî¿ òêàíèíè [10, 7]. 

Ìåõàí³÷íà îáñòðóêö³ÿ âèãíàííÿ êðîâ³ ç ë³âîãî øëó-
íî÷êà â àîðòó ìîæå ïðèçâåñòè äî ðîçâèòêó ³ ïðîãðåñó-
âàííÿ åíäîòåë³àëüíî¿ äèñôóíêö³¿ ñóäèí, âèðàæåí³ñòü 
ÿêî¿ ïðè ñòåíîç³ ÀÊ çàëåæèòü â³ä â³êó ïàö³ºíò³â ³ â³ä íà-
ÿâíîñò³ ²ÕÑ. Åíäîòåë³àëüíà äèñôóíêö³ÿ ïðè ñåðöåâî-
ñóäèííèõ çàõâîðþâàííÿõ ïðîÿâëÿºòüñÿ äèñáàëàíñîì 
ì³æ ð³âíåì âàçîäèëàòóþ÷èõ, àíã³îïðîòåêòèâíèõ, àí-
òèïðîë³ôåðàòèâíèõ ôàêòîð³â (ïðîñòàöèêë³í I2, îêñèä 
àçîòó-NO, íàòð³éóðåòè÷íèé ïåïòèä Ñ-òèïó òà ³í.) ³ 
âàçîêîíñòðèêòèâíèõ, ïðîòðîìáîòè÷íèõ, ïðîë³ôåðà-
òèâíèõ ôàêòîð³â (àíã³îòåíçèí II, òðîìáîêñàí À2, ïðî-
ñòàãëàíäèí F2, åíäîïåðîêñèäè, åíäîòåë³í òà ³í.) [14]. 
Åíäîòåë³íè – íàéá³ëüø ïîòóæíà ñóäèíîçâóæóâàëüíà 
ðå÷îâèíà. Ó âèñîêèõ êîíöåíòðàö³ÿõ âèÿâëÿºòüñÿ éîãî 
âèðàæåíà ì³òîãåíîì àêòèâí³ñòü ùîäî åíäîòåë³þ ³ 
ãëàäêîì’ÿçîâèõ êë³òèí. Ã³ïåðõîëåñòåðèíåì³ÿ – îäèí ç 
ôàêòîð³â, ùî óøêîäæóþòü åíäîòåë³é òàê ñàìî ÿê îêèñ-
ëåí³ ë³ïîïðîòå¿íè íèçüêî¿ ù³ëüíîñò³, ÿê³ çäàòí³ ïðèãí³-
÷óâàòè àêòèâí³ñòü åíäîòåë³àëüíî¿ NO-ñèíòåòàçè [11]

ÀÑ àêòèâíèé ïàòîëîã³÷íèé ïðîöåñ, ÿêèé ïðîÿâ-
ëÿºòüñÿ çàïàëåííÿì, àêòèâàö³ºþ ìåõàí³çì³â ïîøêî-
äæåííÿ åíäîòåë³þ, çì³íîþ ãåìîñòàçó, ô³áðîçíîþ 
òðàíñôîðìàö³ºþ ³ êàëüöèíîçîì àîðòàëüíîãî êëàïàíà 
. Âàæëèâó çàõèñíó ðîëü â ³íòàêòíîìó åíäîòåë³¿ âèêî-
íóº îêñèä àçîòó (NO), ÿêèé çàáåçïå÷óº âàçîäèëàòàö³þ, 
ãàëüìóâàííÿ åêñïðåñ³¿ ìîëåêóë àäãåç³¿ òà àãðåãàö³¿ 
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òðîìáîöèò³â. Ó òîé æå ÷àñ NO ìàº àíòèïðîë³ôåðàòèâíó, àíòè-
àïîïòè÷íó ³ àíòèòðîìáîòè÷íó ä³þ, â óìîâàõ ïàòîëîã³¿ éîãî ðîëü 
çì³íþºòüñÿ.

Ìåòà ðîáîòè - âèâ÷èòè ñòàí åíäîòåë³àëüíèõ ôàêòîð³â ðå-
ãóëÿö³¿ òîíóñó ñóäèí, ñèñòåìíîãî çàïàëåííÿ òà ë³ï³äíîãî îáì³-
íó ïðè ñòåíîç³ àîðòàëüíîãî êëàïàíà ó ïàö³ºíò³â â çàëåæíîñò³ â³ä 
éîãî òÿæêîñò³.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Íàìè áóëî îáñòåæåíî 70 
ïàö³ºíò³â ïîõèëîãî â³êó â³ä 62 äî 74 ðîê³â (70,1 ± 3,4) ç ä³àãíî-
çîì: íàáóòà âàäà ñåðöÿ, ÀÑ I-III ñòóïåíÿ òÿæêîñò³. Â³äïîâ³äíî 

Òàáëèöÿ 1

Ïîêàçíèêè çàïàëüíèõ öèòîê³í³â çàëåæíî â³ä 
ñòóïåíÿ ÀÑ

Ïîêàçíèêè,
ïã/ìë

Êîíòðîëüíà 
ãðóïà

ÀÑ III ñò. ÀÑ II ñò. ÀÑ I ñò.

²Ë-1β 15,55±0,47
42,79±0,72 
Ð

1
<0,001 

Ð
2
<0,001

31,23±1,12
Ð

1
<0,001 

Ð
2
<0,001

17,28±0,21
Ð

1
>0,05 

Ð
2
<0,001 

Ð
3
<0,001

²Ë-6 6,93±0,49
21,72±0,34 
Ð

1
<0,001

17,32±0,38 
Ð

1
<0,001 

Ð
2
<0,001

10,7±0,46 
Ð

1
<0,001 

Ð
2
<0,001 

Ð
3
<0,01

²Ë-8 6,9±0,43
33,74±0,16 
Ð

1
<0,001

29,35±0,67 
Ð

1
<0,001

Ð
2
< 0,001

24,5±0,36 
Ð

1
<0,001

Ð
2
 0,001

Ðç <0,01

Ïðèì³òêà: ð1 – äîñòîâ³ðí³ñòü ïîð³âíÿíî ç ïîêàçíèêàìè êîíòðîëüíî¿ ãðóïè; 

ð2 – ïîð³âíÿíî ç ïîêàçíèêàìè ïàö³ºíò³â ÀÑ ²²²; ð3 – ïîð³âíÿíî ç ïîêàçíèêàìè 

ïàö³ºíò³â ÀÑ ²². 

Òàáëèöÿ 2

Ïîêàçíèêè åíäîòåë³àëüíèõ ôàêòîð³â â çàëåæíîñò³ 
â³ä ñòóïåíþ ÀÑ

Ïîêàç-
íèêè

Êîíòðîëüíà 
ãðóïà

ÀÑ I ñò. ÀÑ II ñò. ÀÑ III ñò. 

NOõ ìÌ/
ìë

9,3±0,03 7,4±1,03* 9,7±0,42* 12,0±0,1*

åíäî-
òåë³í–1 
(ïêã/ìë) 

7,23±0,04 18,2±1,18* 22,9±0,12* 20,2±0,1*

ôÂ, % 96,26±16,79 122,0±21,5* 154,32±26,9* 185,61±33,5*

VEGF 206,1 ± 18,6 312,8 ± 25,6 325,8 ± 15,6 338,8 ± 17,6

Ïðèì³òêà: * – ç³ðî÷êîþ ïîçíà÷åí³ âåëè÷èíè, äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä 

êîíòðîëüíèõ çíà÷åíü (ð<0,05).

Òàáëèöÿ 3

Ïîêàçíèêè åíäîòåë³àëüíèõ ôàêòîð³â â çàëåæíîñò³ 
â³ä ñòóïåíÿ ÀÑ

Ïîêàçíèêè Êîíòðîëü ÀÑ ² ÀÑ ²² ÀÑ ²²²

îËÏÍÙ íã/ìë 114,3±4,2 255,6±3,4 272,2±3,4 287,15±2

àíòè-îËÏÍÙ
íã/ìë

324±14 484,5±12,5 497±10,3 517±11,2

MDA-oxLDL 
(ìêã/ìë)

_ 2,27 2,87 5,09

äî ðåêîìåíäàö³é ÀÑÑ / ÀÍÀ, äëÿ âåðèô³êàö³¿ 
ä³àãíîçó ÀÑ òà îö³íêè éîãî òÿæêîñò³ âèêîðèñ-
òîâóâàëèñÿ åõîãðàô³÷í³ ïîêàçíèêè. Ãðóïó ïàö³-
ºíò³â ç ÀÑ I ñòóïåíÿ âàæêîñò³ ñêëàëè 7 ïàö³ºí-
ò³â, äî ãðóïè ÀÑ II ñòóïåíÿ óâ³éøëè 20 õâîðèõ 
³ â ãðóïó III ñòóïåíÿ – 43 ïàö³ºíòà. Ïàö³ºíò³â ç 
õðîí³÷íîþ ïàòîëîã³ºþ â äîñë³äæåííÿ íå âêëþ-
÷àëè. Äî ãðóïè êîíòðîëþ óâ³éøëè 25 çäîðîâèõ 
ëþäåé (ñåð. Â³ê 43,0 ± 5,2 ðîê³â), ùî íå ìàþòü 
â àíàìíåç³ ²ÕÑ òà ôàêòîð³â ðèçèêó ñåðöåâî-ñó-
äèííèõ çàõâîðþâàíü. Ïàö³ºíòàì áóëî ïðîâå-
äåíî äîñë³äæåííÿ ñèðîâàòêîâèõ êîíöåíòðàö³é 
³íòåðëåéê³íó-1β, ³íòåðëåéê³íó-6, ³íòåðëåéê³-
íó-8. Äîñë³äæóâàëè ïîêàçíèêè äèñôóíêö³¿ åí-
äîòåë³þ: çíà÷åíü sL-ñåëåêòèíó, sE-ñåëåêòèíó 
³ sP-ñåëåêòèíó; sICAM-1 sVCAM-1; sVCAM-2; 
sPECAM-1, ôàêòîðà Â³ëëåáðàíäà, åíäîòåë³íó. 
Ïðîâåäåíèé ïîð³âíÿëüíèé àíàë³ç ïðîàòåðî-
ãåííèõ á³îìàðêåð³â îêèñëåíèõ ë³ïîïðîòå¿ä³â 
íèçüêî¿ ù³ëüíîñò³, MDA-oxLDL, sICAM.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâî-
ðåííÿ. Âàæëèâå ì³ñöå â ïàòîãåíåç³ ÀÑ â³äâî-
äèòüñÿ ðóéíóâàííþ åíäîòåë³àëüíî¿ âèñòèëêè â 
ñòóëêàõ àîðòàëüíîãî êëàïàíà. Åíäîòåë³îöèòè 
ãèíóòü çà ìåõàí³çìîì àïîïòîçó, öå ïîâ’ÿçàíî 
ç òÿæê³ñòþ åíäîòåë³àëüíîãî óøêîäæåííÿ ³ àê-
òèâàö³ºþ ïðîçàïàëüíèõ öèòîê³í³â. ßê âèäíî ç 
òàáëèö³ âñ³ ïîêàçíèêè çàïàëüíèõ öèòîê³í³â çà-
ëåæàëè â³ä òÿæêîñò³ ÀÑ ³ ïåðåâèùóâàëè ïîêàç-
íèêè êîíòðîëüíî¿ ãðóïè (òàáë.1).

Ïðè îö³íö³ ñòàíó åíäîòåë³àëüíèõ ðåãóëÿ-
òîðíèõ ôàêòîð³â áóëî âèÿâëåíî, ùî ó ïàö³ºí-
ò³â ç ÀÑ III ñòóïåíÿ ïîêàçíèê NOõ áóâ âèùèé 
êîíòðîëþ â 1,3 ðàçè (ð <0,05), çíèæåííÿ ïî-
êàçíèêà â³äçíà÷àºòüñÿ ò³ëüêè ó ïàö³ºíò³â ç ÀÑ 
I ñòóïåíÿ òÿæêîñò³, ó ÿêèõ äîñë³äæóâàí³ çíà-
÷åííÿ âèÿâèëèñÿ íèæ÷èìè âåëè÷èí êîíòðîëþ 
(ð <0,05).

Äîñë³äæåííÿ åíäîòåë³íó-1 (ÅÒ-1) ó îáñòå-
æåíèõ îñ³á ïîêàçàëè, ùî çàãàëüíèé âì³ñò ÅÒ-1 
â êîíòðîëüí³é ãðóï³ ñêëàëî 7,23 ± 0,04 ïêã / ìë. 
Òàê, ó ïàö³ºíò³â ç ÀÑ I ñòóïåíÿ ñïîñòåð³ãàºòüñÿ 
äîñòîâ³ðíå çá³ëüøåííÿ âì³ñòó ÅÒ-1 â êðîâ³ â 
2,4 ðàçè (ð <0,05), à ó ïàö³ºíò³â ç ÀÑ II ³ III ñòó-
ïåíÿ â 3,1 ³ 2,9 ðàçè â³äïîâ³äíî (ð <0,05). Òîáòî 
íàî÷íî âèäíî ïîã³ðøåííÿ ôóíêö³¿ ðåãóëÿö³¿ òî-
íóñó ñóäèí ó ë³òí³õ ïàö³ºíò³â à ÀÑ çàëåæíî â³ä 
òÿæêîñò³ ñòåíîçó.

Ó õâîðèõ ç ÀÑ I ñòóïåíÿ âåëè÷èíà ôÂ ñòà-
íîâèëà 122,0%, ùî â 1,26 ðàçè ïåðåâèùóº ïî-
êàçíèêè êîíòðîëüíî¿ ãðóïè. Ïðè ÀÑ II ³ III ñòó-
ïåíÿ - 154,32% ³ 185,61% â³äïîâ³äíî, öå â 1,6 
³ â 1,9 ðàçè á³ëüøå çíà÷åíü êîíòðîëüíî¿ ãðóïè 
(òàáë. 2).

Äëÿ âèâ÷åííÿ âì³ñòó MDA-oxLDL âèêî-
ðèñòîâóâàëè òåñò-ñèñòåìè ô³ðìè «Biomedica 
Gruppe» (Àâñòð³ÿ). Îêèñëåí³ ë³ïîïðîòå¿íè 
íèçüêî¿ ù³ëüíîñò³ ³ àíòèò³ëà äî îêèñëåíèõ ë³ïî-
ïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ âèçíà÷àëèñÿ ³ìó-
íîôåðìåíòíèì ìåòîäîì (Biomedica Gruppe, 
Oxidised LDL, cat ¹ 20042 ³ Biomedica Gruppe, 
OLAB-IgG, cat ¹ 20032 â³äïîâ³äíî).
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Ñåðåäí³é ð³âåíü îËÏÍÙ â ñèðîâàòö³ êðîâ³ çäîðî-
âèõ ëþäåé ñêëàâ 114,3 ± 4,2 íã/ìë, àíòè-îËÏÍÙ – 324 
± 14 ìåä/ìë (M ± m). Ñåðåäí³é ð³âåíü îËÏÍÙ â ñèðî-
âàòö³ êðîâ³ ó õâîðèõ ç ÀÑ ² ñêëàäàâ 255,6 ± 3,4 íã/ìë, 
ïðè ÀÑ ²² – 272,2 ± 3,4 íã/ìë, ïðè ÀÑ ²²² – 287,15 ± 2 íã/
ìë. Ñåðåäí³é ð³âåíü àíòè-îËÏÍÙ â ñèðîâàòö³ êðîâ³ ó 
õâîðèõ ç ÀÑ ² ñêëàâ 484,5 ± 12,5 ìåä/ìë, ïðè ÀÑ ²² – 497 
± 10,3 ìåä/ìë (ð> 0,05), ïðè ÀÑ ²²² 517 ± 11,2 ìåä/ìë. 
Îòæå, ð³âåíü îËÏÍÙ ³ àíòè-îËÏÍÙ â ñèðîâàòö³ êðîâ³ 
ïàö³ºíò³â ç ÀÑ çàëåæàâ â³ä òÿæêîñò³ ñòåíîçó. ßê âèäíî 
íàéá³ëüø âèñîêèé ð³âåíü îËÏÍÙ ³ àíòè-îËÏÍÙ â ñè-
ðîâàòö³ êðîâ³ áóâ çàô³êñîâàíèé ó õâîðèõ ç ÀÑ ²²².

Ó íàøîìó äîñë³äæåíí³ ï³äâèùåííÿ ð³âíÿ îËÏÍÙ ³ 
àíòè-îËÏÍÙ â³äáóâàëîñÿ ïðè á³ëüø òðèâàëîìó ïåðå-
á³ãó ÎÀ. Öå ï³äòâåðäæóº äàí³ ïðî òå, ùî ç â³êîì ñëàá-
øàþòü àíòèîêñèäàíòí³ ñèñòåìè ³ çá³ëüøóºòüñÿ ð³âåíü 
îêèñëþâàëüíèõ ðåàêö³é (òàáë. 3).

Âèçíà÷åííÿ âì³ñòó ãîìîöèñòå¿íó (ÃÖ) ïëàçìè êðîâ³ 
âèêîíóâàëîñÿ íà ³ìóíîôåðìåíòíèõ àíàë³çàòîðàõ-ôî-
òîìåòðàõ «Sirio S» (²òàë³ÿ) ³ «Digiscan» (Àâñòð³ÿ) ç âèêî-
ðèñòàííÿì ðåàêòèâ³â ô³ðìè «Axis-Shield Diagnostics» 
(Âåëèêîáðèòàí³ÿ) íà îñíîâ³ âèì³ðþâàííÿ îïòè÷íî¿ 
ù³ëüíîñò³ äîñë³äæóâàíèõ çðàçê³â çã³äíî ³íñòðóêö³¿. Âñ³ 
çíà÷åííÿ áóëè îòðèìàí³ â àâòîìàòè÷íîìó ðåæèì³ ³ îá-
÷èñëþâàëèñÿ â ìêìîëü/ë. Ïðîàíàë³çóâàâøè îòðèìàí³ 
äàí³ ìîæíà çðîáèòè âèñíîâîê, ùî â îñ³á ãðóïè êîíòð-
îëþ ñåðåäíÿ êîíöåíòðàö³ÿ ÃÖ ñòàíîâèëà 9,35 ± 0,15 
ìêìîëü/ë. Ó õâîðèõ ç ÀÑ ² äàíèé ïîêàçíèê ñêëàâ 15,7 ± 
0,12 ìêìîëü/ë ³ çàëèøàâñÿ íà âåðõí³é ìåæ³ ðåôåðåíò-
íèõ çíà÷åíü. Ïðè öüîìó, ó ïàö³ºíò³â ç ÀÑ ²² äîñòîâ³ðíèé 
(ð <0,001) ð³ñò ñåðåäí³õ çíà÷åíü ïëàçìîâî¿ êîíöåíòðà-
ö³¿ ÃÖ ñòàíîâèâ 30,16 ± 1,14 ìêìîëü/ë, ïðè ÀÑ ²²² ïîêàç-
íèê ñòàíîâèâ 33,14 ± 1,04 ìêìîëü/ë. Ð³âåíü àíòèãåíó 
t-ÐÀ ³ âì³ñò ÐÀI-1 âèçíà÷àëè ³ìóíîôåðìåíòíèì ìåòî-
äîì ELISA ç âèêîðèñòàííÿì íàáîð³â ðåàêòèâ³â ô³ðìè 
«Technoclone» (Àâñòð³ÿ). Ïîêàçíèê àêòèâíîñò³ t-ÐÀ âè-
çíà÷àëè ç âèêîðèñòàííÿì õðîìîãåííèõ ñóáñòðàò³â ò³º¿ 
æ ô³ðìè (òàáë. 4).

Ñåëåêòèíè ñòèìóëþþòü íåàêòèâîâàí³ ïîë³ìîðôíî-
ÿäåðí³ ë³ìôîöèòè äî ñòâîðåííÿ ïåðâèííèõ êîíòàêò³â 
ç åíäîòåë³àëüíèì øàðîì, íàéá³ëüø àêòèâíèìè ìîëå-
êóëàìè àäãåç³¿ º Ð-ñåëåêòèí, Å-ñåëåêòèí ³ L-ñåëåêòèí 
(òàáë. 5).

ßê âèäíî ç òàáëèö³, ð³âí³ ñåëåêòèí³â çàëåæàòü â³ä 
òÿæêîñò³ ÀÑ. Íàéâèù³ ñåðåäí³ ïîêàçíèêè çàô³êñîâà-
í³ ó õâîðèõ ç ÀÑ ²²²: sL-ñåëåêòèí - 1247,60 íã /ìë; sP-
ñåëåêòèí 167,95 íã/ìë; sE-ñåëåêòèí - 39,54 íã/ìë 
(òàáë. 6).

Âèñíîâêè. Ïðè ñèñòåìí³é çàïàëüí³é â³äïîâ³-
ä³, ³í³ö³éîâàí³é àîðòàëüíèì ñòåíîçîì, ðîçâèâàºòüñÿ 
äèñáàëàíñ öèòîê³í³â, ùî õàðàêòåðèçóºòüñÿ çá³ëü-
øåííÿì ñèðîâàòêîâèõ êîíöåíòðàö³é, ³íòåðëåéê³í-1â, 
³íòåðëåéê³í-6, ³íòåðëåéê³í-8. Ïðè äåãåíåðàòèâíîìó 
ñòåíîç³ êëàïàíà àîðòè õàðàêòåðíèé ðîçâèòîê äèñ-
ôóíêö³¿ åíäîòåë³þ, ïðî ùî ñâ³ä÷èòü çá³ëüøåííÿ çíà-
÷åíü sL-ñåëåêòèíó, sE-ñåëåêòèíó ³ sP-ñåëåêòèíó; 
sICAM-1 sVCAM-1; sVCAM-2; sPECAM-1 ï³äâèùåí-
íÿ êîíöåíòðàö³é ôàêòîðà Â³ëëåáðàíäà, åíäîòåë³íó. 

Ïîð³âíÿëüíèé àíàë³ç ïðîàòåðîãåííèõ á³îìàðêåð³â ó 
õâîðèõ ç ÀÑ âèÿâèâ, ùî äîñòîâ³ðíî çá³ëüøóºòüñÿ âì³ñò 
îêèñëåíèõ ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³, sICAM. Âñ³ 
ö³ äàí³ ï³äòâåðäæóþòü òåîð³þ, ùî ÀÑ âêëþ÷àº â ñåáå 
òàê³ ïàòîãåíåòè÷í³ ìåõàí³çìè ÿê çàïàëåííÿ, àêòèâàö³þ 
ìåõàí³çì³â ïîøêîäæåííÿ åíäîòåë³þ, çì³íè ãåìîñòàçó, 
ô³áðîçíî¿ òðàíñôîðìàö³¿ òà êàëüöèíîçó àîðòàëüíîãî 
êëàïàíà.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîâ’ÿçàí³ 
ç ïîäàëüøèì âèâ÷åííÿì äèñôóíêö³¿ åíäîòåë³þ ó õâî-
ðèõ äåãåíåðàòèâíèì ñòåíîçîì êëàïàíà àîðòè

Òàáëèöÿ 4

Ïîêàçíèêè åíäîòåë³àëüíèõ ôàêòîð³â â 
çàëåæíîñò³ â³ä ñòóïåíÿ ÀÑ

Ïîêàçíèêè Êîíòðîëü ÀÑ ² ÀÑ ²² ÀÑ ²²²

Àêòèâí³ñòü 
t-PA, u/ìë

0,0004±
0,0002

0,0089±
0,001*

0,0049±
0,001*

0,0061±
0,001*

ÐÀI-1, íã/ìë 10,5±1,64 16,6±7,4 25,7±9,7* 32,7±7,6*

Ïðèì³òêà: * – ç³ðî÷êîþ ïîçíà÷åí³ âåëè÷èíè, ùî äîñòîâ³ðíî 

â³äð³çíÿþòüñÿ â³ä êîíòðîëüíèõ çíà÷åíü (ð<0,05).

Òàáëèöÿ 5

Ïîêàçíèêè åíäîòåë³àëüíèõ ôàêòîð³â â 
çàëåæíîñò³ â³ä ñòóïåíÿ ÀÑ

Ïîêàçíèê
íã/ìë

ÀÑ ²²² ÀÑ ²² ÀÑ ²

sL-
ñåëåêòèí,

1247,60 
(1080,00; 
1479,20)

1165,40 
(1017,80; 
1427,20)

1091,40 
(958,20; 
1225,40) 

sP-
ñåëåêòèí,

167,95 
(111,90; 
250,20)

134,70 
(104,90; 
203,90)

132,40 
(84,53; 
196,60) 

sE-
ñåëåêòèí,

39,54 
(21,40; 
54,10)

27,73 
(13,23; 
34,85)

19,48 
(11,12; 
33,46) 

Òàáëèöÿ 6

Äèíàì³êà ð³âíÿ ñèðîâàòêîâèõ ìîëåêóë 
êë³òèííî¿ àäãåç³¿ ó ïàö³ºíò³â çàëåæíî â³ä 

ñòóïåíÿ ÀÑ

Ïîêàçíèê Êîíòðîëü ÀÑ ² ÀÑ ²² ÀÑ ²²²

sICAM-1,
íã/ìë

99
(80; 

125,5)

377,90 
(324,00;
473,80)*

443,60 
(353,90;
529,60)

453,60 
(347,30;
576,80)*

sICAM-2,
ÌÅ/ìë

99
(80; 

125,5)

480,60 
(332,40;
576,00)

482,90 
(424,40;
633,80)

483,30 
(407,00;
798,80)

sPECAM-1,
íã/ìë

50,26
 (37,11; 
66,90)

35,83 
(31,42;
43,25)

38,22 
(31,56;
47,07)

39,37 
(32,15;

49,45)**

sVCAM-1,
íã/ìë

440 
(340;

577,5)

429,75 
(381,25;
637,25)

485,92 
(379,25;
666,75)*

579,75 
(442,12;

682,00)**

Ïðèì³òêà: * p<0,05 â³äì³ííîñò³ ç ïîïåðåäí³ì äîñë³äæóâàíèì 

ïåð³îäîì ** p<0,05 â³äì³ííîñò³ ç ïî÷àòêîâèì ð³âíåì.
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ÓÄÊ 616.132-007.271-018.74-008
ÄÈÑÔÓÍÊÖ²ß ÅÍÄÎÒÅË²Þ Ó ÕÂÎÐÈÕ ÄÅÃÅÍÅÐÀÒÈÂÍÈÌ ÑÒÅÍÎÇÎÌ ÊËÀÏÀÍÀ ÀÎÐÒÈ: ÑÓ×ÀÑÍÈÉ 

ÑÒÀÍ ÏÐÎÁËÅÌÈ 
Ëàïîâåöü Ë.ª., Îíèùóê Þ.²., Áàøòà Ã.Â., Ïîëòîðàê Ë.Â., Ïåðåòÿòêî Í.Â. 
Ðåçþìå. Á³ëüøå 25% çàõâîðþâàíü ñåðöåâî-ñóäèííî¿ ñèñòåìè ñêëàäàþòü âàäè àîðòàëüíîãî êëàïàíà. Çà ïî-

øèðåí³ñòþ âîíè çíàõîäÿòüñÿ íà òðåòüîìó ì³ñö³ ï³ñëÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ òà ³øåì³÷íî¿ õâîðîáè ñåðöÿ. Ïðè 
ñèñòåìí³é çàïàëüí³é â³äïîâ³ä³, ³í³ö³éîâàí³é àîðòàëüíèì ñòåíîçîì, ðîçâèâàºòüñÿ äèñáàëàíñ öèòîê³í³â, ùî õàðàê-
òåðèçóºòüñÿ çá³ëüøåííÿì ñèðîâàòêîâèõ êîíöåíòðàö³é ³íòåðëåéê³í-1à, ³íòåðëåéê³í-1â, ³íòåðëåéê³í-6, ³íòåðëåé-
ê³í-8. Ïðè äåãåíåðàòèâíîìó ñòåíîç³ êëàïàíà àîðòè õàðàêòåðíèé ðîçâèòîê äèñôóíêö³¿ åíäîòåë³þ, ïðî ùî ñâ³ä÷èòü 
çá³ëüøåííÿ çíà÷åíü sL-ñåëåêòèíó, sE-ñåëåêòèíó ³ sP-ñåëåêòèíó; sICAM-1 sVCAM-1; sVCAM-2; sPECAM-1 ï³äâè-
ùåííÿ êîíöåíòðàö³é ôàêòîðà Â³ëëåáðàíäà, åíäîòåë³íó. Ïîð³âíÿëüíèé àíàë³ç ïðîàòåðîãåííèõ á³îìàðêåð³â ó õâî-
ðèõ ç ÀÑ âèÿâèâ, ùî äîñòîâ³ðíî çá³ëüøóºòüñÿ âì³ñò îêèñëåíèõ ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³, sICAM. Âñ³ ö³ äàí³ 
ï³äòâåðäæóþòü òåîð³þ, ùî ÀÑ âêëþ÷àº â ñåáå òàê³ ïàòîãåíåòè÷í³ ìåõàí³çìè ÿê çàïàëåííÿ, àêòèâàö³þ ìåõàí³çì³â 
ïîøêîäæåííÿ åíäîòåë³þ, çì³íè ãåìîñòàçó, ô³áðîçíî¿ òðàíñôîðìàö³¿ òà êàëüöèíîçó àîðòàëüíîãî êëàïàíà.

Êëþ÷îâ³ ñëîâà: åíäîòåë³é, öèòîê³íè, äåãåíåðàòèâíèé ñòåíîç êëàïàíà àîðòè.
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ÌÅÍÍÎÅ ÑÎÑÒÎßÍÈÅ ÏÐÎÁËÅÌÛ
Ëàïîâåö Ë.Å., Îíèùóê Þ.È., Áàøòà Ã.Â., Ïîëòîðàê Ë.Â., Ïåðåòÿòêî Í.Â.
Ðåçþìå. Áîëåå 25% çàáîëåâàíèé ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû ñîñòàâëÿþò ïîðîêè àîðòàëüíîãî êëàïà-

íà. Ïî ðàñïðîñòðàíåííîñòè îíè íàõîäÿòñÿ íà òðåòüåì ìåñòå ïîñëå àðòåðèàëüíîé ãèïåðòåíçèè è èøåìè÷åñ-
êîé áîëåçíè ñåðäöà. Ïðè ñèñòåìíîé âîñïàëèòåëüíîé îòâåòà, èíèöèèðîâàííîé àîðòàëüíûì ñòåíîçîì, ðàçâè-
âàåòñÿ äèñáàëàíñ öèòîêèíîâ, õàðàêòåðèçóþùååñÿ óâåëè÷åíèåì ñûâîðîòî÷íûõ êîíöåíòðàöèé èíòåðëåéêèí-1à, 
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èíòåðëåéêèí-1â, èíòåðëåéêèí-6, èíòåðëåéêèí-8. Ïðè äåãåíåðàòèâíûõ ñòåíîçå êëàïàíà àîðòû õàðàêòåðíî 

ðàçâèòèå äèñôóíêöèè ýíäîòåëèÿ, î ÷åì ñâèäåòåëüñòâóåò óâåëè÷åíèå çíà÷åíèé sL-ñåëåêòèíà, sE-ñåëåêòèíà 

è sP-ñåëåêòèíà; sICAM-1 sVCAM-1; sVCAM-2; sPECAM-1 ïîâûøåíèå êîíöåíòðàöèé ôàêòîðà Âèëëåáðàíäà, 

ýíäîòåëèíà. Ñðàâíèòåëüíûé àíàëèç ïðîàòåðîãåííûõ áèîìàðêåðîâ ó áîëüíûõ ñ ÀÑ îáíàðóæèë, ÷òî äîñòîâåðíî 

óâåëè÷èâàåòñÿ ñîäåðæàíèå îêèñëåííûõ ëèïîïðîòåèäîâ íèçêîé ïëîòíîñòè, sICAM. Âñå ýòè äàííûå ïîäòâåðæäà-

þò òåîðèþ, ÷òî ÀÑ âêëþ÷àåò â ñåáÿ òàêèå ïàòîãåíåòè÷åñêèå ìåõàíèçìû êàê âîñïàëåíèå, àêòèâàöèþ ìåõàíèçìîâ 

ïîâðåæäåíèÿ ýíäîòåëèÿ, èçìåíåíèÿ ãåìîñòàçà, ôèáðîçíîé òðàíñôîðìàöèè è êàëüöèíîçà àîðòàëüíîãî êëàïàíà.

Êëþ÷åâûå ñëîâà: ýíäîòåëèé, öèòîêèíû, äåãåíåðàòèâíûé ñòåíîç êëàïàíà àîðòû.
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Endothelial Dysfunction in Patients with Degenerative Aortic Valve Stenosis: State of the Art

Lapovets L.E., Onishchuk J.I., Bashta G.V., Poltorak L.V., Peretyatko N.V. 

Abstract. More than 25% of cardiovascular system is the aortic valve defects. The prevalence they are in third place 

after hypertension and coronary heart disease. Valvular heart disease - a common disease that often requires surgical 

intervention. Today the dominant degenerative valvular most common is aortic stenosis (AS). Among the elderly aor-

tic stenosis (AK) is found in more than 8-10% of cases. Over the past 15 years was passed a serious way in the study 

of calcification of the aortic valve and aortic stenosis, which is developed on its basis. At this stage, before experts is 

important task: to find ways to prevent the development of drug CAS. EN Yurhels et al. studied the situation endothelial 

factors regulating vascular tone in elderly patients with aortic stenosis combined with coronary heart disease. 

We examined 70 elderly from 62 to 74 years (70,1 ± 3,4) with a diagnosis of acquired heart defect, AS I-III severity. 

According to recommendations of the ACC / AHA [24], to verify the diagnosis of AS and used for its severity sono-

graphic parameters. Group I patients with AS severity totaled 7 patients in group II AS degree includes 20 patients in 

group III degree - 43 patients. Patients with chronic disorders in the study did not include. To control group included 25 

healthy people (Avg. Age 43,0 ± 5,2 years) with no history of coronary artery disease and risk factors for cardiovascular 

disease. Patients were studied serum concentrations of interleukin-1β, interleukin-6, interleukin-8. Studied indicators 

of endothelial dysfunction: sL-selectin values, sE-selectin and sP-selectin; sICAM-1 sVCAM-1; sVCAM-2; sPECAM-1, 

von Willebrand factor, endothelin. The comparative analysis of biomarkers oxidized LDL, MDA-oxLDL, sICAM.

In the assessment of endothelial regulatory factors, it was found that patients with AS III level indicator NOx control 

was higher 1.3 times (p <0.05) reduction rate is observed only in patients with AS I severity, which examined the value 

control values   were lower (p <0.05). Research endothelin-1 (ET-1) of the surveyed people showed that the total content 

of ET-1 in the control group was 7,23 ± 0,04 pg / ml. Thus, in patients with AS I observed a significant degree of increase 

of ET-1 in blood 2.4 times (p <0.05) and in patients with AS II and III 3.1 and 2.9 times respectively (p <0.05). That is 

clearly evident deterioration in the regulation of vascular tone function in elderly patients and AC depending on the se-

verity of stenosis. In patients with AS I level PV value was 122.0%, which is 1.26 times higher than in the control group. 

When AU II and III - 154.32% and 185.61%, respectively, is 1.6 and 1.9 times the value of the control group. 

Intermediate oLDL in the serum of healthy people was 114,3 ± 4,2 ng / ml anti-oLDL - 324 ± 14 med / ml (M ± m). 

Intermediate oLDL in the serum of patients with AS and amounted to 255,6 ± 3,4 ng / ml, the AU II - 272,2 ± 3,4 ng / ml, 

the AU III - 287,15 ± 2 ng / ml . The average level of anti-oLDL in the serum of patients with AS and amounted to 484,5 ± 

12,5 honey / ml, the AU II - 497 ± 10,3 honey / ml (p> 0.05) at 517 ± AU III 11.2 Honey / ml. The level oLPNP and anti-LDL 

in the serum of patients with AS depended on the severity of stenosis. Apparently the highest level oLDL and anti-LDL in 

serum was observed in patients with AS III.

Systemic inflammatory response initiated by aortic stenosis develops cytokine imbalance, characterized by an in-

crease in serum concentrations of interleukin-1a, interleukin-1B, interleukin-6, interleukin-8. Degenerative aortic valve 

stenosis characterized by the development of endothelial dysfunction, as evidenced by an increase sL-selectin values, 

sE-selectin and sP-selectin; sICAM-1 sVCAM-1; sVCAM-2; sPECAM-1 increasing concentrations of von Willebrand fac-

tor, endothelin. Comparative analysis biomarkers in patients with AS showed that significantly increases the content of 

oxidized low density lipoprotein, sICAM. These findings support the theory that the AU includes such as pathogenic 

mechanisms of inflammation, endothelial activation mechanisms of injury, changes in hemostasis, fibrous transforma-

tion and calcification of the aortic valve.

Keywords: endothelium, cytokines, degenerative aortic valve stenosis.
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