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Ðåôåðàò
Ìåòà. Âèçíà÷èòè êë³í³êî-ïðî´íîñòè÷íó ðîëü ïëàçìî-
âîãî ð³âíÿ ñòèìóëþþ÷îãî ôàêòîðó ðîñòó ïðè ð³çí³é
ñåðöåâî-ñóäèíí³é ïàòîëî´³¿.
Ìàòåð³àë ³ ìåòîäè. Ïðîàíàë³çîâàíî äæåðåëà ë³òå-
ðàòóðè, ó ÿêèõ âèñâ³òëåíà êë³í³êî-ïðî´íîñòè÷íà ðîëü
ïëàçìîâîãî ð³âíÿ ñòèìóëþþ÷îãî ôàêòîðó ðîñòó ïðè
ñåðöåâî-ñóäèíí³é ïàòîëî´³¿
Ðåçóëüòàòè é îáãîâîðåííÿ. Àíàë³ç ñó÷àñíî¿ ë³òåðà-
òóðè çàñâ³ä÷óº ï³äâèùåíó óâàãó â÷åíèõ äî çíà÷åííÿ ³
ðîë³ ð³çíèõ íå³íâàç³éíèõ á³îìàðêåð³â, òàêèõ ÿê òðî-
ïîí³í ², íàòð³éóðåòè÷íèé ïåïòèä, ãàëåêòèí-3, ñòè-
ìóëþþ÷èé ôàêòîð ðîñòó, ùî åêñïðåñóºòüñÿ ´åíîì 2
(ST2). Îñòàíí³é ST2 º îäíèì ç îñíîâíèõ á³îìàðêåð³â,
ùî ñèãíàë³çóº ïðî íàÿâí³ñòü ³ âàæê³ñòü ñòðóêòóð-
íîãî ðåìîäåëþâàííÿ ñåðöÿ, íàñàìïåðåä, â ïàö³ºíò³â ç
ãîñòðèì ³íôàðêòîì ì³îêàðäà ³ ñåðöåâîþ íåäîñòàò-
í³ñòþ. Äîâåäåíî, ùî ST2 âîëîä³º øèðîêèì ñïåêòðîì
á³îëî´³÷íèõ åôåêò³â, çîêðåìà, â³ä³ãðàº âàæëèâó ðîëü
â ïàòî´åíåòè÷íèõ ìåõàí³çìàõ ðîçâèòêó ñåðöåâî-ñó-
äèííèõ çàõâîðþâàíü. Äàíèé á³îìàðêåð º ïîòóæíèì
ïðåäèêòîðîì ðîçâèòêó ð³çíèõ ñåðöåâî-ñóäèííèõ çà-
õâîðþâàíü òà ìàº âñ³ õàðàêòåðèñòèêè, ùî äîçâîëÿº
ðåêîìåíäóâàòè éîãî âèçíà÷åííÿ äëÿ ïðî´íîçóâàííÿ
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ó ïàö³ºíò³â áåç âèðà-
æåíèõ êë³í³÷íèõ ñèìïòîì³â.
Âèñíîâîê. Íîâèé á³îìàðêåð ST2 ïîêàçàâ ñåáå â ÿêîñò³
âèñîêî³íôîðìàö³éíîãî ïðî´íîñòè÷íîãî ÷èííèêà ó ïà-
ö³ºíò³â ç ãîñòðîþ ³ õðîí³÷íîþ ñåðöåâîþ íåäîñòàò-
í³ñòþ ³ ²ÕÑ, âêëþ÷àþ÷è STEMI ³ NSTEMI. Øèðîêå âè-
êîðèñòàííÿ ïëàçìîâîãî ð³âíÿ ST2 äîçâîëèòü â ïåðñ-
ïåêòèâ³ ç âèñîêîþ éìîâ³ðí³ñòþ ïðî´íîçóâàòè ðîçâè-
òîê ð³çíèõ ñåðöåâî-ñóäèííèõ óñêëàäíåíü ³ ñìåðò³. Çà-
ñòîñóâàííÿ âêàçàíîãî á³îìàðêåðà äàº ï³äñòàâè äëÿ
ðîçðîáêè ïðîô³ëàêòè÷íèõ çàõîä³â, ñïðÿìîâàíèõ íà ïî-
ë³ïøåííÿ ÿêîñò³ æèòòÿ ïàö³ºíò³â, çìåíøåííÿ åêî-
íîì³÷íèõ âèòðàò íà ë³êóâàííÿ ñåðöåâî-ñóäèííèõ çà-
õâîðþâàíü, à òàêîæ çíèæåííÿ ñìåðòíîñò³ â³ä ñåð-
öåâî-ñóäèííèõ çàõâîðþâàíü.
Êëþ÷îâ³ ñëîâà: á³îìàðêåðè, ñòèìóëþþ÷èé ôàêòîð
ðîñòó, ùî åêñïðåñóºòüñÿ ´åíîì 2, ïðî´íîçóâàííÿ ñåð-
öåâî-ñóäèííèõ óñêëàäíåíü
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Aim. To determine the clinical and prognostic role of
plasma level of stimulating growth factor in miscellaneous
cardiovascular pathology.
Material and Methods. There was carried out a review
of literature highlighting the clinical and prognostic role
of the plasma level of the stimulating growth factor in
cardiovascular pathology.
Results and Discussion. Data from modern literature
indicate that recent studies of various non-invasive
biomarkers such as troponin I, natriuretic peptide,
galectin-3, and stimulating growth factor expressed by
gene 2 (ST2) are studied in great detail. ST2 is one of the
main biomarkers, which signals the presence and severity
of structural remodeling of the heart, especially in patients
with acute myocardial infarction and heart failure. It is
proved that ST2 possesses a wide range of biological
effects, in particular, it plays an important role in the
pathogenetic mechanisms of development of
cardiovascular diseases. This biomarker is a powerful
predictor of development of various cardiovascular
diseases and has all the features to recommend
determining it for predicting cardiovascular disease in
patients with no clinically significant symptoms.
Conclusion. ST2 is a new biomarker that has proven to
be a highly informative prognostic factor in patients with
acute and chronic heart failure and coronary artery
disease, including STEMI and NSTEMI. In the future, the
widespread use of plasma level ST2 will allow predicting
the development of various cardiovascular complications
and death with high probability. The use of this biomarker
provides a perspective for the development of preventive
measures aimed at improving the quality of life of patients
and reducing cardiovascular mortality, as well as
lowering the cost of treatment for cardiovascular diseases.
Key words: biomarkers, stimulating growth factor expressed
by gene 2, prediction of cardiovascular complications

Âñòóï
²øåì³÷íà õâîðîáà ñåðöÿ (²ÕÑ) çàëèøàºòüñÿ
îäí³ºþ ç ïðîâ³äíèõ ïðè÷èí òèì÷àñîâî¿ òà
ñò³éêî¿ âòðàòè ïðàöåçäàòíîñò³, ³íâàë³äèçàö³¿
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òà ñìåðòíîñò³ íàñåëåííÿ â åêîíîì³÷íî ðîçâè-
íóòèõ êðà¿íàõ ñâ³òó [29]. Íà ñüîãîäí³ ñåðöåâî-
ñóäèíí³ çàõâîðþâàííÿ º ïðè÷èíîþ 47% óñ³õ
âèïàäê³â ñìåðò³ ñåðåä íàñåëåííÿ ªâðîïè, ùî
ñòàíîâèòü á³ëÿ 4 ìëí. âèïàäê³â ùîðîêó [16].
Â Óêðà¿í³ ó ïðàöåçäàòíîãî íàñåëåííÿ ²ÕÑ º
ãîëîâíîþ ïðè÷èíîþ ³íâàë³äèçàö³¿, à ñìåðò-
í³ñòü â³ä ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ñòà-
íîâèòü 65% [29].

Îäí³ºþ ç íàéá³ëüø ïðîáëåìíèõ ôîðì
²ÕÑ º ³íôàðêò ì³îêàðäà (²Ì). Ñàìå â³í ñïðè-
÷èíÿº íàéâèùó ñìåðòí³ñòü ³ ³íâàë³äèçàö³þ ñå-
ðåä öüîãî êîíòèí´åíòó õâîðèõ. Ëåòàëüí³ñòü
ïðè ³íôàðêò³ ì³îêàðäà êîëèâàºòüñÿ â³ä 4,0%
äî 18,5%, à çíà÷íà ê³ëüê³ñòü öèõ õâîðèõ ïî-
ìèðàº ùå äî ãîñï³òàë³çàö³¿ â ñòàö³îíàð.

Ñåðåä õâîðèõ íà ²Ì äîñèòü âàãîìó
ïðîáëåìó äëÿ ïðàêòè÷íî¿ îõîðîíè çäîðîâ'ÿ
ïðåäñòàâëÿþòü âèïàäêè ²Ì áåç çóáöÿ Q (íå
Q-²Ì), ÿêèé â ïîð³âíÿíí³ ç ²Ì ç çóáöåì Q (Q-
²Ì), àñîö³þºòüñÿ ç ïîâòîðíèì ³íôàðêòîì ³ ðè-
çèêîì ñìåðò³ óïðîäîâæ ðîêó â³ä ïåðåíåñåíîãî
êîðîíàðíîãî ³íöèäåíòó.

×àñòîòà âèíèêíåííÿ ³íôàðêòó ì³îêàð-
äà áåç çóáöÿ Q çà îñòàíí³ 10 ðîê³â çíà÷íî çðîñ-
ëà. Íå Q-²Ì, çàçâè÷àé, ìàº ìåíøó ïëîùó óðà-
æåííÿ, ìåíøó ï³êîâó êîíöåíòðàö³þ êðåàòèí-
ê³íàçè, á³ëüøó ê³ëüê³ñòü ôóíêö³îíóþ÷èõ àð-
òåð³é â çîí³ ³íôàðêòó ³ á³ëüø âåëèê³ ä³ëÿíêè
æèòòºçäàòíîãî, àëå ïîòåíö³éíî íåñòàá³ëüíîãî
ì³îêàðäó.

Âàæëèâèì ìîìåíòîì ë³êóâàííÿ õâî-
ðèõ ³ç íå Q-²Ì º ðîçðîáêà ñòðàòèô³êàö³¿ ³ ïðî-
´íîçóâàííÿ ïåðåá³ãó çàõâîðþâàííÿ, ùî íàäàº
ìîæëèâ³ñòü ïðîâîäèòè éîãî ïðîô³ëàêòèêó ³
çàïîá³ãàòè äåñòàá³ë³çàö³¿ çàõâîðþâàííÿ òà
ðîçâèòêó ð³çíèõ óñêëàäíåíü. Ó öüîìó ñåíñ³
îñòàíí³é ÷àñ äîñèòü äåòàëüíî âèâ÷àþòüñÿ ð³ç-
í³ íå³íâàçèâí³ á³îìàðêåðè, òàê³ ÿê òðîïîí³í ²,
íàòð³éóðåòè÷íèé ïåïòèä (BNP ³ NT-proBNP),
ãàëåêòèí-3, ñòèìóëþþ÷èé ôàêòîð ðîñòó, ùî
åêñïðåñóºòüñÿ ´åíîì 2 (ST2) òà ³íø³. Ñåðåä
îñòàíí³õ äîñòàòíüî âåëèêà óâàãà äîñë³äíèê³â
ïðèä³ëÿºòüñÿ âèâ÷åííþ ST2.

Îñòàíí³é º ÷ëåíîì ñ³ìåéñòâà ðåöåïòî-
ð³â ³íòåðëåéê³íó-1, òàêîæ â³äîìîãî ÿê ðåöåï-
òîð-1 òèïó ³íòåðëåéê³íó-1 (IL1RL-1) [17]. Ô³-

ç³îëî´³÷íà ðîëü ST2 ïîëÿãàº â éîãî ó÷àñò³ ó
äâîõ âàæëèâèõ ìåõàí³çìàõ: â îäíîìó â³í ä³º
ÿê êàðä³îïðîòåêòîð (çâîðîòí³é ïðîöåñ â³ä ðå-
ìîäåëþâàííÿ ³ ã³ïåðòðîô³¿), à â ³íøîìó çä³éñ-
íþº ³ìóííó â³äïîâ³äü íà çàïàëåííÿ. Ñóòí³ñòü
êàðä³îïðîòåêòîðíî¿ ä³¿ ST2 ïîëÿãàº â òîìó, ùî
ïåðåâàíòàæåííÿ ñåðöÿ ñïðè÷èíåíà òèñêîì
ñïðèÿº ï³äâèùåííþ ñèíòåçó IL-33, ÿêèé, â
ñâîþ ÷åðãó, ÷åðåç ìåõàí³çì ë³ãàíäðåöåïòîðíî¿
âçàºìîä³¿ ç ST2L ïðîÿâëÿº çàõèñíó ä³þ, à ñàìå
ïðèçâîäèòü äî ãàëüìóâàííÿ ïðîöåñ³â ã³ïåð-
òðîô³¿ ³ ô³áðîçó ì³îêàðäà.

Ïðè çá³ëüøåíí³ êîíöåíòðàö³¿ ST2 â³ä-
áóâàºòüñÿ çì³íà ïîçàêë³òèííîãî ìàòðèêñó, ùî
ïðèçâîäèòü äî ï³äâèùåííÿ ñòóïåíÿ ô³áðîçó,
ïðî´ðåñóâàííÿ ã³ïåðòðîô³¿ ³ / àáî äèëàòàö³¿ ïî-
ðîæíèí ñåðöÿ, òèì ñàìèì çàáåçïå÷óþ÷è çíè-
æåííÿ ñêîðî÷óâàëüíî¿ çäàòíîñò³ ì³îêàðäà.
Â³äïîâ³äü çäîðîâî¿ ñåðöåâî¿ òêàíèíè íà ïî-
øêîäæåííÿ àáî ìåõàí³÷íèé ñòðåñ âêëþ÷àº
ïðîäóêö³þ òà çâ'ÿçóâàííÿ IL-33 ç ST2L, ùî
çàïóñêàº êàðä³îïðîòåêòîðíèé ñèãíàëüíèé êàñ-
êàä çàïîá³ãàííÿ ô³áðîçó, ðåìîäåëþâàííÿ ñåð-
öÿ ³ ÑÍ. ²íòåðëåê³í-33 º àíòàãîí³ñòîì ã³ïåð-
òðîô³¿ êàðä³îì³îöèò³â. Êð³ì òîãî, ST2 çàëó-
÷àºòüñÿ äî ïðîöåñ³â ðåãóëÿö³¿ ïðîçàïàëüíî¿
àêòèâíîñò³ ïðè áàãàòüîõ çàõâîðþâàíü â òîìó
÷èñë³ ïðè õðîí³÷í³é ñåðöåâ³é íåäîñòàòíîñò³
(ÕÑÍ), ³íôàðêò³ ì³îêàðäà, ëåãåíåâ³é ã³ïåðòåí-
ç³¿, âèñòóïàþ÷è ÿê ìàðêåð íàïðóæåííÿ ö³º¿
ñèñòåìè. Âñòàíîâëåíî, ùî öèðêóëþþ÷èé ïóë
ST2 àñîö³þºòüñÿ ³ç ñòóïåíåì ðèçèêó êàðä³î-
âàñêóëÿðíî¿ ñìåðò³ â ïîïóëÿö³¿ ïàö³ºíò³â ³ç çà-
ãîñòðåííÿì ÕÑÍ ³ äèñôóíêö³ºþ ì³îêàðäà. Òî-
ìó, äëÿ ñòðàòèô³êàö³¿ ðèçèêó ³øåì³÷íîãî òà
íå³øåì³÷íîãî ðåìîäåëþâàííÿ ñåðöÿ äîö³ëü-
íèì º âèêîðèñòàííÿ ïåðñïåêòèâíèõ á³îìàð-
êåð³â, âêëþ÷àþ÷è ST2 [4, 18]

Âïåðøå ï³äâèùåííÿ ð³âí³â ST2 áóëî
âèÿâëåíî ïðè åêñïåðèìåíòàëüíîìó ²Ì ó ùó-
ð³â [11]. Ï³çí³øå áóëî ïîêàçàíî, ùî êîíöåíò-
ðàö³ÿ ST2 àñîö³þºòüñÿ ç³ ñòóïåíåì òÿæêîñò³
ñèìïòîì³â ÕÑÍ ³ ïîðóøåííÿì ä³àñòîë³÷íî¿
äèñôóíêö³¿ ì³îêàðäà [12, 4]. Ïðè öüîìó äî-
ñë³äíèêè âñòàíîâèëè, ùî ñòóï³íü ï³äâèùåííÿ
ST2 íå çàëåæàëà â³ä åò³îëî´³¿ ÕÑÍ, â³êó, ñòàò³,
÷àñòîòè ñåðöåâèõ ñêîðî÷åíü, ³íäåêñó ìàñè ò³-



84

AML XXV 2019  1     DOI: https://doi.org/10.25040/aml2019.01

ëà, ð³âíÿ ãåìî´ëîá³íó, íàÿâíîñò³ ô³áðèëÿö³¿
ïåðåäñåðäü [11]. Âåëèêó çàö³êàâëåí³ñòü â÷å-
íèõ îòðèìàâ ñòàòèñòè÷íî çíà÷óùèé (p<0,001)
ïîçèòèâíèé çâ'ÿçîê ST2 ç BNP (r=0,293 ³ NT-
proBNP (r=0,413). Êð³ì òîãî, äîñë³äíèêè âñòà-
íîâèëè, ùî ï³äâèùåííÿ êîíöåíòðàö³é ST2 º
çíà÷óùèì ïðåäèêòîðîì ðîçâèòêó íåñïðèÿò-
ëèâèõ êë³í³÷íèõ ïîä³é ³ àñîö³þºòüñÿ ç³ çá³ëü-
øåííÿì ñìåðòíîñò³ õâîðèõ (ð<0,001). Ïðè îä-
íî÷àñíîìó ï³äâèùåíí³ êîíöåíòðàö³é ST2 ³
NT-proBNP ³íôîðìàòèâí³ñòü ïðî´íîçóâàííÿ
ñìåðòíîñò³ çíà÷íî çðîñòàº [11].

Îñíîâíèì á³îìàðêåðîì, ùî ñèãíàë³çóº
ïðî íàÿâí³ñòü ³ âàæê³ñòü íåñïðèÿòëèâîãî ñåð-
öåâîãî ðåìîäåëþâàííÿ ³ ô³áðîçóâàííÿ òêàíè-
íè, ÿê³ âèíèêàþòü ïðè ²Ì àáî ïðî´ðåñóâàíí³
ÕÑÍ º ST2 [18, 23]. Ó äîñë³äæåíí³ Lupon J.
et al. îö³íþâàëîñÿ çíà÷åííÿ ST2, NT-proBNP,
âèñîêî÷óòëèâîãî ñåðöåâîãî òðîïîí³íó T ³ ãà-
ëåêòèíó-3 ùîäî ðîçâèòêó çâîðîòíîãî ðåìî-
äåëþâàííÿ ì³îêàðäà ïðè ñèñòîë³÷í³é ÕÑÍ. ßê
âèÿâèëîñÿ ST2 áóâ ºäèíèì ³íôîðìàòèâíèì á³î-
ìàðêåðîì, ÿêèé áóâ ïîâ'ÿçàíèé ç ðîçâèòêîì çâî-
ðîòíîãî ðåìîäåëþâàííÿ ë³âîãî øëóíî÷êà [14].

Ó äîñë³äæåíí³ Dike et al. (2013) âèÿâ-
ëåíèé âèñîêèé ð³âåíü ïëàçìîâèõ êîíöåíòðà-
ö³é ST2 ç òîâùèíîþ ì³æøëóíî÷êîâî¿ ïåðå-
ãîðîäêè ³ çàäíüî¿ ñò³íêè ë³âîãî øëóíî÷êà
(ËØ) â ä³àñòîëó, âíóòð³øí³ì ä³àìåòðîì ËØ
â ä³àñòîëó ³ ñèñòîëó, ðîçì³ðîì ïðàâîãî ïåðåä-
ñåðäÿ, ³íäåêñîì ìàñè ì³îêàðäà ËØ ³ ÔÂ ËØ
[7]. Ó äîñë³äæåíí³ Þ.À. Äèëåâîé ³ ñï³âàâò.
(2015) âñòàíîâëåíî, ùî ð³âåíü ðîç÷èííî¿ ³çî-
ôîðìè ST2 êîðåëþº ç ïîêàçíèêàìè ñèñòîë³÷-
íî¿ òà ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ â ïàö³ºíò³â ç
ïåðåíåñåíèì ²Ì [27]. Íèçüêà àâòîð³â (Â.Ì.
Êàðåòíèêîâà ³ ñï³âàâò. 2017) îö³íþâàëè ìîæ-
ëèâ³ñòü âèêîðèñòàííÿ á³îìàðêåð³â (çîêðåìà,
ST2) ó êîìïëåêñí³é îö³íö³ ïàòîëî´³÷íîãî ðå-
ìîäåëþâàííÿ ³ ô³áðîçóâàííÿ ï³ñëÿ ²Ì ç çáå-
ðåæåíîþ ÔÂ ËØ. Íàóêîâöÿìè áóëî âñòàíîâ-
ëåíî, ùî á³îìàðêåðè ìîæóòü âèêîðèñòîâóâà-
òèñü äëÿ äîäàòêîâî¿ îö³íêè òÿæêîñò³ ³ ïðî´íî-
çó â ïàö³ºíò³â ç ÕÑÍ ³ çáåðåæåí³é ÔÂ ËØ
ï³ñëÿ ²Ì [28]. Ðàçîì ç òèì íàóêîâèõ ðîá³ò ç
âèâ÷åííÿ ST2 äëÿ ïðî´íîçóâàííÿ çì³í ïðè ðå-
ìîäåëþâàíí³ ì³îêàðäà ó ïàö³ºíò³â ç ÕÑÍ íå

³íôàðêòíî¿ åò³îëî´³¿ ³ çáåðåæåíîþ ÔÂ ËØ íå-
äîñòàòíÿ ê³ëüê³ñòü.

Ó äîñë³äæåíí³ PROTECT ÷èìàëî ñå-
ð³éíîãî âèì³ðþâàííÿ ST2 òàêîæ îö³íþâàëè
âïëèâ ë³êàðñüêèõ çàñîá³â íà öåé ïîêàçíèõ
[11]. Ïàö³ºíòè, ÿê³ ìàëè ï³äâèùåíèé âèõ³äíèé
ð³âåíü ST2 òà îòðèìóâàëè âèñîê³ äîçè áåòà-
áëîêàòîð³â, ìàëè çíà÷íî ìåíøèé ðèçèê ðîç-
âèòêó ñåðöåâî-ñóäèííèõ ïîä³é í³æ ò³, ó ÿêèõ
ìåíøà äîçà áåòà-áëîêàòîð³â âèçíà÷àëàñü ìå-
òîäîì òèòðóâàííÿ. Ïàö³ºíòè ç íèçüêèì ð³âíåì
ST2 òà âèñîêèìè äîçàìè áåòà-áëîêàòîðà ìàëè
íàéíèæ÷èé ð³âåíü ñåðöåâî-ñóäèííèõ ïîä³é.
Ñë³ä òàêîæ çàçíà÷èòè, ùî ³íã³á³òîðè ÀÏÔ òà
áåòà-áëîêàòîðè àñîö³þâàëèñÿ ç íèæ÷èìè, òîä³
ÿê ä³ãîêñèí òà ä³óðåòèêè - ç á³ëüø âèñîêèìè
êîíöåíòðàö³ÿìè ST2 [13].

²ç áàãàòüîõ êàðä³îëî´³÷íèõ ìàðêåð³â
ST2 ïîòåíö³éíî ìîæíà ðîçãëÿäàòè ÿê ìàðêåð
íàïðóãè ñò³íêè ñåðöÿ, çàïàëåííÿ, àêòèâàö³¿
ìàêðîôàã³â (ô³áðîçó), à òàêîæ áàãàòüîõ ùå íå
âèçíà÷åíèõ ïàòîô³ç³îëî´³÷íèõ ñòàí³â. ²ç îãëÿ-
äó íà öå, âèçíà÷åííÿ ð³âíÿ ST2 ìîæå âèêî-
ðèñòîâóâàòèñü äëÿ îö³íêè òÿæêîñò³ òà ìîí³-
òîðèí´ó êë³í³÷íîãî ñòàíó ïàö³ºíòà, à òàêîæ
äëÿ ïðèéíÿòòÿ ð³øåíü â òàêèõ âèïàäêàõ, êîëè
ïàö³ºíòè çíàõîäÿòüñÿ íà ïåðåäîäí³ ðàäèêàëü-
íèõ ìåòîä³â ë³êóâàííÿ, à ñàìå ³ìïëàíòàö³ÿ
êàðä³îâåðòåðà-äåô³áðèëÿòîðà (ICD), ñåðöåâà
ðåñèíõðîí³çàö³éíà òåðàï³ÿ (CRT), ³ìïëàíòà-
ö³ÿ CardioMems (ìîí³òîðèí´ òèñêó ëåãåíåâî¿
àðòåð³¿).

Íà ñüîãîäí³ äîâåäåíî, ùî ST2 âîëîä³º
øèðîêèì ñïåêòðîì á³îëî´³÷íèõ åôåêò³â, çî-
êðåìà, â³ä³ãðàº âàæëèâó ðîëü â ïàòî´åíåòè÷-
íèõ ìåõàí³çìàõ ðîçâèòêó ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü. ²ç ïîãëÿäó íà öå ST2 º ïîòóæ-
íèì ïðåäèêòîðîì ðîçâèòêó ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü ³ ìàº âñ³ õàðàêòåðèñòèêè, ùî äî-
çâîëÿº ðåêîìåíäóâàòè éîãî âèçíà÷åííÿ äëÿ çà-
ñòîñóâàííÿ â êë³í³êî-ëàáîðàòîðí³é ïðàêòèö³ â
ïàö³ºíò³â áåç âèðàæåíèõ êë³í³÷íèõ ñèìïòîì³â.

Àìåðèêàíñüêèé êîëåäæ êàðä³îëî´³â òà
Àìåðèêàíñüêà ñåðöåâà àñîö³àö³ÿ äîñë³äæåíü
ðåêîìåíäóº âèçíà÷èòè á³îìàðêåðè ô³áðîçíîãî
òèïó, òàê³ ÿê ST2 òà ãàëåêòèí-3, ïðè ãîñòð³é, ³
õðîí³÷í³é ñåðöåâ³é íåäîñòàòíîñò³. Âîíè â³ä-
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íîñÿòü ¿õ äî êëàñó IIb ³ âèçíàþòü çíà÷åííÿ ST2
ÿê ïðî´íîçóþ÷îãî ìàðêåðó ñìåðò³ òà âàæêîñò³
ñòàíó ïðè ãîñï³òàë³çàö³¿. Êð³ì òîãî, ï³äêðåñ-
ëþºòüñÿ äîäàòêîâà ïðî´íîñòè÷íà ö³íí³ñòü
öüîãî ÷èííèêà â ïàö³ºíò³â ç ñåðöåâîþ íåäîñ-
òàòí³ñòþ [25]. Ï³ñëÿ ïî÷àòêîâèõ êîðèãóâàíü
áàçîâèé ð³âåíü ST2 áóâ çíà÷íèì ïðåäèêòîðîì
âñ³õ ê³íöåâèõ ñòàí³â, âêëþ÷àþ÷è ïåðâèííó
ê³íöåâó òî÷êó, ñìåðòü, ïðî´ðåñóâàííÿ ñåðöå-
âî¿ íåäîñòàòíîñò³ òà ãîñï³òàë³çàö³þ ç ïðèâîäó
ãîñòðî¿ äåêîìïåíñàö³¿ ÕÑÍ. Êîëè äî ìîäåë³
äîäàâàëè NT-proBNP òà C-ðåàêòèâíèé ïðîòå-
¿í, ST2 íå áóâ íàéá³ëüø çíà÷óùèì ïîêàçíè-
êîì ïåðâèííî¿ ê³íöåâî¿ òî÷êè, ïðîòå, â³í çà-
ëèøàâñÿ çíà÷óùèì ìàðêåðîì ïðî´íîçóâàííÿ
ñìåðò³ â³ä ãîñòðî¿ äåêîìïåíñàö³¿ ñåðöåâî¿ íå-
äîñòàòíîñò³ òà íåîáõ³äíîñò³ ó ãîñï³òàë³çàö³¿
â³ä ñåðöåâî-ñóäèííèõ ïðè÷èí.

Ïîð³âíÿííÿ ïðî´íîñòè÷íî¿ ðîë³ ST2 òà
ãàëåêòèíó-3 ïðîäåìîíñòðóâàëî, ùî ST2 ïå-
ðåâåðøóº ãàëàêòèí-3 ó ñòðàòèô³êàö³¿ ñåðöåâî-
ñóäèííîãî ðèçèêó [2]. Îáèäâà ìàðêåðè áóëè
ïîâ'ÿçàí³ ç ï³äâèùåíèì ðèçèêîì ñìåðòíîñò³,
àëå ò³ëüêè ST2 áóâ ïîâ'ÿçàíèé ç ñìåðòí³ñòþ
â³ä ñåðöåâî-ñóäèííèõ õâîðîá. Öå êîãîðòíå äî-
ñë³äæåííÿ âêëþ÷àëî 876 àìáóëàòîðíèõ ïàö³-
ºíò³â ³ç ñåðöåâîþ íåäîñòàòí³ñòþ (ñåðåäí³é
â³ê: 70 ðîê³â, ñåðåäíÿ ôðàêö³ÿ âèêèäó ë³âîãî
øëóíî÷êà: 34%). Ê³íöåâèìè òî÷êàìè áóëè 5-
ð³÷íà çàãàëüíà ³ ñåðöåâî-ñóäèííà ñìåðòí³ñòü, à
òàêîæ êîìá³íîâàíà ñìåðòí³ñòü â³ä óñ³õ ïðè÷èí.

Íåùîäàâíî îïóáë³êîâàíî ðåçóëüòàòè
äîñë³äæåííÿ, â ÿêîìó ïðîâîäèëîñÿ ïðÿìå ïî-
ð³âíÿííÿ äîâãîñòðîêîâî¿ ïðî´íîñòè÷íî¿ çíà-
÷óùîñò³ ST2 ³ ãàëåêòèíó-3 ó ïàö³ºíò³â ç ñòà-
á³ëüíèì ïåðåá³ãîì ñåðöåâî¿ íåäîñòàòíîñò³.
Â³äïîâ³äíî äî ðåçóëüòàò³â äîñë³äæåííÿ ST2
ïåðåâåðøèâ ãàëåêòèí-3 ³ ïîêàçàâ íåçàëåæíèé
çâ'ÿçîê ç ñåðöåâî-ñóäèííîþ ñìåðòí³ñòþ [1].
Á³ëüøå òîãî, íà â³äì³íó â³ä ãàëåêòèíó-3, âè-
êîðèñòàííÿ ST2 ÿê ìàðêåðó ñóïðîâîäæóâàëî-
ñÿ äîñòîâ³ðíèì ï³äâèùåííÿì òî÷íîñò³ ïðî-
´íîçóâàííÿ ñìåðòíîñò³ â ïàö³ºíò³â ç ÕÑÍ.

Íèçêà äîñë³äæåíü ïðîäåìîíñòðóâàëà
ðîëü ñèãíàëüíîãî øëÿõó ²Ë-33/ST2 ïðè ²ÕÑ.
In vitro òà in vivo ïðîäåìîíñòðîâàíî, ùî ²Ë-
33 â³ä³ãðàº ðåãóëþþ÷ó ðîëü ïðè ñåðöåâ³é äèñ-

ôóíêö³¿ ï³ñëÿ ²Ì [21]. Ó êóëüòèâîâàíèõ ùó-
ðÿ÷èõ êàðä³îì³îöèòàõ çàñòîñóâàííÿ ²Ë-33 ³í-
ã³á³ðóâàëî ³íäóêîâàíèé ã³ïîêñ³ºþ àïîïòîç
øëÿõîì çá³ëüøåííÿ åêñïðåñ³¿ ³íã³á³òîðó ïðî-
òå¿í³â àïîïòîçó ³ çìåíøåííÿ àêòèâíîñò³ êàñ-
ïàçè-3, ôåðìåíòó, çäàòíîãî ï³äñèëþâàòè àïîï-
òîòè÷íèé ïðîöåñ. Ï³äøê³ðíà ³í'ºêö³ÿ ²Ë-33
çìåíøóâàëà çîíó ³íôàðêòó, ô³áðîç ³ àïîïòîç
ì³îêàðäà, òîä³ ÿê ïðèñóòí³ñòü sST2 ñïðèÿëî
ïîñëàáëåííþ öèõ åôåêò³â â ïðÿì³é çàëåæíîñ-
ò³ â³ä äîçè ââåäåíîãî sST2 [21]. Êð³ì òîãî, ñèã-
íàëüíèé øëÿõ ²Ë-33/ST2, éìîâ³ðíî, ïîñèëþº
ñò³éê³ñòü àòåðîñêëåðîòè÷íèõ áëÿøîê. Äîáðå
â³äîìî, ùî ²ÍÔ-γ, âèðîáëÿºòüñÿ Th1-ë³ìôî-
öèòàìè, ìîæå ñòèìóëþâàòè åêñïðåñ³þ ìàê-
ðîôàãàìè ìàòðèêñíèõ ìåòàëîïðîòå¿íàç
(ÌÌÐ) - ôåðìåíò³â, çäàòíèõ ïîøêîäæóâàòè
âîëîêíèñòó îáîëîíêó àòåðîñêëåðîòè÷íî¿
áëÿøêè, ùî ðîáèòü ¿¿ íåñòàá³ëüíîþ [8]. Ð³âåíü
MMP-9 â ñèðîâàòö³ ï³äâèùóºòüñÿ â ãîñòð³é
ôàç³ ²Ì, ç ìàêñèìàëüíèìè çíà÷åííÿìè â ³í-
ôàðêò-çàëåæí³é êîðîíàðí³é àðòåð³¿, à íå â ñèñ-
òåìíîìó êðîâîòîö³ [8]. ²Ë-33 çíèæóº ð³âåíü
²ÔÍ-γ â ñèðîâàòö³, òàêèì ÷èíîì çàïîá³ãàþ÷è
àêòèâàö³¿ ÌÌÐ, ðóéíóâàííþ ïîçàêë³òèííîãî
ìàòðèêñó òà ðîçðèâó áëÿøêè [3].

S. Guzel (2013) âèÿâèâ, ùî ð³âåíü ñè-
ðîâàòêîâîãî ²Ë-33 çíà÷íî íèæ÷èé ïðè ²Ì áåç
ï³äéîìó ñå´ìåíòà ST (NSTEMI), â ïîð³âíÿíí³
ç êîíòðîëåì, ³ íå´àòèâíî êîðåëþº ç MMP-9
(r=-0,461, p<0,05) [10]. ²ç îãëÿäó íà öå çá³ëü-
øåííÿ sST2 ³ îäíî÷àñíå çìåíøåííÿ ð³âí³â ²Ë-
33 [10] ï³ä ÷àñ ²Ì, ìîæå âêàçóâàòè íà âèñîêèé
ðèçèê ïîøêîäæåííÿ êîðîíàðíèõ àðòåð³é ó òà-
êèõ ïàö³ºíò³â.

M. Shimpo òà ñï³âàâò. (2004) âèâ÷èëè
ïðî´íîñòè÷íó ö³íí³ñòü ST2 äëÿ ïàö³ºíò³â, ÿê³
ñòðàæäàþòü íà ãîñòðèé ²Ì ç ï³äéîìîì ñå´-
ìåíòó ST (STEMI) [22]. Ïàö³ºíòè ç á³ëüø âè-
ñîêèì ð³âíåì ST2 â ñèðîâàòö³ êðîâ³ ìàëè ñòà-
òèñòè÷íî âèùèé ðèçèê ñìåðò³ ÷è ðîçâèòêó íî-
âî¿ çàñò³éíî¿ ñåðöåâî¿ íåäîñòàòíîñò³ âïðî-
äîâæ 30 äí³â (ÎØ=1,77, 95% Ä² 1,01-3,12,
p=0,047). Öå ïîÿñíþº âàæëèâó ïðî´íîñòè÷íó
ðîëü ST2 ó ïàö³ºíò³â ç STEMI.

Íàòîì³ñòü Sabatine ³ ñï³âàâò. (2008),
ðîçãëÿäàþ÷è ãðóïó ïàö³ºíò³â ç STEMI, ïðî-
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äåìîíñòðóâàëè ïðî´íîñòè÷íó çíà÷èì³ñòü ÿê
ST2, òàê ³ NT-proBNP (ÎØ=3,57, 95% Ä² 1,87-
6,81 ³ ÎØ=2,41, 95% Ä² 1,17-4,95 â³äïîâ³äíî).
Êð³ì òîãî, àâòîðè ïîêàçàëè, ùî âêëþ÷åííÿ â
øêàëó TIMI Risk Score ÿê ST2, òàê ³ NT-
proBNP çíà÷íî ï³äâèùóâàëî ïðî´íîñòè÷íó
òî÷í³ñòü ìîäåë³ ç 0,73 (95% Ä², 0,68 äî 0,78)
äî 0,78 (95% Ä², 0,74-0,83), p=0,0025 [20, 19].

Ñóòòºâå ï³äâèùåííÿ ð³âíÿ ST2 ñïîñòå-
ð³ãàëîñü ³ â ïàö³ºíò³â ç NSTEMI [9]. Òàê, âè-
ñîêèé âì³ñò ST2 êîðåëþâàâ ç³ ñìåðòí³ñòþ
óïðîäîâæ îäíîãî ðîêó (0,67 95% Ä² 0,54-
0,79). Ïðî´íîñòè÷íà çíà÷èì³ñòü íå â³äð³çíÿ-
ëàñü â³ä òàêî¿ äëÿ cTnT (0,64, 95% Ä² 0,53-
0,76), õî÷à áóëà äåùî íèæ÷îþ, í³æ ó NT-
proBNP (0,78, 95% Ä² 0,66-0,89) [9]. Ö³ ðå-
çóëüòàòè áóëè àíàëî´³÷í³ ðåçóëüòàòàì ³íøèõ
äîñë³äíèê³â [15], ÿê³ ïðîäåìîíñòðóâàëè, ùî
âèñîêèé ð³âåíü ST2 (ò. Å.>35 ìê´/ë) ó ïàö³ºí-
ò³â ç NSTEMI àñîö³éîâàíèé ç á³ëüø í³æ òðè-
ðàçîâèì çá³ëüøåííÿì ðèçèêó ñåðöåâî-ñóäèí-
íî¿ ñìåðò³ òà ðîçâèòêîì ÑÍ óïðîäîâæ 30 äí³â -
1 ðîêó [19, 15].

R. A. Weir ³ ñï³âàâò. (2010 ð³ê) îö³íèëè
çíà÷åííÿ ST2 ÿê ïðåäèêòîðà ôóíêö³îíàëüíîãî
â³äíîâëåííÿ ³ ðåìîäåëþâàííÿ ËØ â ï³ñëÿ³í-
ôàðêòíîìó ïåð³îä³ [24]. Áóëî îáñòåæåíî 100
ïàö³ºíò³â ç ²Ì ³ äîâåäåíî, ùî ð³âåíü ST2 â
ñèðîâàòö³ êðîâ³ ïîçèòèâíî êîðåëþº ç ñòóïå-
íåì ñòåíîçó êîðîíàðíèõ àðòåð³é. Çíà÷åííÿ
ST2 çíèæóâàëîñÿ äî áàçàëüíîãî ð³âíÿ äî 24-ãî
òèæíÿ ³ áóëî ïðåäèêòîðîì íåñïðèÿòëèâîãî
ôóíêö³îíàëüíîãî ðåçóëüòàòó ³ ïàòîëî´³÷íîãî
ðåìîäåëþâàííÿ ËØ [24].

Â îñòàíí³é ÷àñ äîñèòü âåëèêèé ïðàê-
òè÷íèé ³íòåðåñ âèêëèêàº ïðîáëåìà îö³íêè ðè-
çèêó ñåðöåâî-ñóäèííèõ ïîä³é ó ïðàêòè÷íî
çäîðîâèõ îñ³á ç çàëó÷åííÿì ð³çíèõ á³îìàðêå-
ð³â. Òàê, âñåá³÷íà êë³í³÷íà îö³íêà ð³âíÿ ST2
ó ïðàêòè÷íî çäîðîâèõ îñ³á óïðîäîâæ 11 ðîê³â
ïîêàçàëà, ùî éîãî ïëàçìîâèé ð³âåíü ìàº âå-
ëèêå ïðî´íîñòè÷íå çíà÷åííÿ â³äíîñíî ðîçâèò-
êó ñåðöåâî¿ äèñôóíêö³¿, ñåðöåâî-ñóäèííèõ çà-
õâîðþâàíü àáî ñìåðòíîñò³ íàâ³òü ïðè íåçì³í-
í³é îö³íö³ âïëèâó ³íøèõ êë³í³÷íèõ òà á³îõ³-
ì³÷íèõ ïîêàçíèê³â. Òàêèì ÷èíîì, á³îõ³ì³÷í³
ïðîöåñè, ùî ïðèçâîäÿòü äî ðîçâèòêó ì³îêàð-

ä³àëüíî¿ äèñôóíêö³¿, ìîæóòü áóòè âèÿâëåí³ çà
áàãàòî ðîê³â äî ðîçâèòêó êë³í³÷íèõ ñèìïòîì³â
³ îçíàê çàõâîðþâàííÿ [26].

Ï³äñóìîâóþ÷è âèùåíàâåäåí³ ðåçóëü-
òàòè äîñë³äæåííÿ áàãàòüîõ àâòîð³â ìîæíà
ñòâåðäæóâàòè, ùî ST2 - öå íîâèé á³îìàðêåð
ìîæå âèñòóïàòè ÿê âèñîêî³íôîðìàòèâíèé
ïðî´íîñòè÷íèé ÷èííèê ó ïàö³ºíò³â ç ãîñòðîþ
³ õðîí³÷íîþ ñåðöåâîþ íåäîñòàòí³ñòþ òà ²ÕÑ,
âêëþ÷àþ÷è STEMI ³ NSTEMI. Øèðîêå âèêî-
ðèñòàííÿ ïëàçìîâîãî ð³âíÿ ST2 äîçâîëÿº ç âè-
ñîêèì ñòóïåíåì éìîâ³ðíîñò³ ïðî´íîçóâàòè
ðîçâèòîê ð³çíèõ ñåðöåâî-ñóäèííèõ óñêëàä-
íåíü ³ ñìåðò³. Ïðî´íîçóâàííÿ ïåðåá³ãó çàõâî-
ðþâàííÿ äàº ï³äñòàâè äëÿ ðîçðîáêè ïðîô³ëàê-
òè÷íèõ çàõîä³â, ñïðÿìîâàíèõ íà ïîë³ïøåííÿ
ÿêîñò³ æèòòÿ ïàö³ºíò³â ³ çíèæåííÿ ñìåðòíîñò³
â³ä ñåðöåâî-ñóäèííî¿ ïàòîëî´³¿, à òàêîæ çìåí-
øåííÿ âèòðàò íà ë³êóâàííÿ óñêëàäíåíü ñåð-
öåâî-ñóäèííèõ õâîðîá.
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