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ПОКАЗНИКИ ВНУТРІШНЬОСЕРЦЕВОЇ ТА СИСТЕМНОЇ ГЕМОДИНАМІКИ
У ЧОЛОВІКІВ З ГІПЕРТОНІЧНОЮ ХВОРОБОЮ РІЗНОГО СТУПЕНЯ ТЯЖКОСТІ,

НОСІЇВ ПОЛІМОРФНИХ ВАРІАНТІВ ГЕНА ЕНДОТЕЛІНУ-1

Âñòàíîâëåí³ ïîêàçíèêè âíóòð³øíüîñåðöåâî¿ òà ñèñòåìíî¿ ãåìîäèíàì³êè ó ÷îëîâ³ê³â
40–60 ðîê³â, ùî ìàþòü ã³ïåðòîí³÷íó õâîðîáó (ÃÕ), íå óñêëàäíåíó òà óñêëàäíåíó ÕÑÍ
²²À ñò. ïðè íîñ³éñòâ³ ïîë³ìîðôíèõ ãåíîòèï³â ãåíà ÅÒ-1. Îáñòåæåíî 79 ÷îëîâ³ê³â ãðóïè
êîíòðîëþ, 62 îñîáè ç ÃÕ ²² ñò. òà 50 ÷îëîâ³ê³â ç ÃÕ ³ ÕÑÍ ²²À ñò. Óñ³ ÷îëîâ³êè áóëè
ðåïðåçåíòàòèâíèìè çà â³êîì. Âèçíà÷åíî, ùî ó ÷îëîâ³ê³â áåç ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿
òà ó ïàö³ºíò³â ç ÃÕ ð³çíîãî ñòóïåíÿ òÿæêîñò³ ïåðåâàæàº ãåíîòèï Lys/Lys ³ àëåëü Lys
ãåíà ÅÒ-1. Íîñ³éñòâî àëåë³ Asn ó ÷îëîâ³ê³â ç ÃÕ ²² ñò. òà ÕÑÍ àñîö³þºòüñÿ ç ã³ðøèìè
ãåìîäèíàì³÷íèìè ïîêàçíèêàìè ÒÇÑËØ, ÒÌØÏ, ÂÒÑ, ³ÌÌËØ, ³ÊÄÎ, ³ÊÑÎ, ÔÂ,
Ñ², ÇÏÑÎ, Å/À, IVRT, ÑÀÒ, ÄÀÒ,×ÑÑ ïðè ÃÕ ²² ñò. òà  ÒÇÑËØ, ÒÌØÏ, ³ÌÌËØ,
³ÊÄÎ, ³ÊÑÎ, ÔÂ, Ñ², ÇÏÑÎ, ËÏ, Å/À, Ó², DT òà IVRT ïðè ÕÑÍ íà òë³ ÃÕ â ïîð³âíÿíí³
ç âîëîäàðÿìè ãåíîòèïó Lys/Lys, ùî ìàº íåñïðèÿòëèâèé ïðîãíîç ùîäî ïåðåá³ãó ÃÕ ³
ÕÑÍ íà ¿¿ òë³.
Êëþ÷îâ³ ñëîâà: ã³ïåðòîí³÷íà õâîðîáà, õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü, ïîë³ìîðô³çì
ãåíà åíäîòåë³íó-1, óëüòðàçâóêîâå äîñë³äæåííÿ ñåðöÿ.

Â³äîìî, ùî åíäîòåë³í-1 (ÅÒ-1) º íå ò³ëüêè
ïîòóæíèì âàçîêîíñòðèêòîðîì, â³í ùå ìàº êàð-
ä³îòðîïíó ä³þ, ùî ïðîÿâëÿºòüñÿ ïîçèòèâíèì
³íîòðîïíèì âïëèâîì íà ì³îêàðä, ðåãóëþº âå-
ëè÷èíó ïåðåä- ³ ïîñòíàâàíòàæåííÿ, ïðèçâî-
äèòü äî ïîñèëåííÿ ì³òîòè÷íîãî ïðîöåñó â ì³î-
êàðä³ ³ ðîçâèòêó ã³ïåðòðîô³¿ ë³âîãî øëóíî÷êà,
ñïðèÿº ñèíòåçó êîëàãåíó â ñåðöåâîìó ì’ÿç³ ³
ðîçâèòêó êàðä³îô³áðîçó [1–4]. Ðàí³øå â ïðîâå-
äåíîìó íàìè äîñë³äæåíí³ ïîâ³äîìëÿëîñü ïðî
á³ëüø íèçüêó êîíöåíòðàö³þ â ïëàçì³ êðîâ³
ÅÒ-1 ïðè íîñ³éñòâ³ ÷îëîâ³êàìè ãåíîòèïó Lys/
Lys ãåíà ÅÒ-1 [5]. Ïîä³áí³ äàí³ îòðèìàëè òà-
êîæ ³ ³íø³ íàóêîâö³ [6,7]. Îñü ÷îìó ö³ äàí³
ñòàëè ï³ä´ðóíòÿì äëÿ àíàë³çó ñòðóêòóðíî-
ôóíêö³îíàëüíèõ ïîêàçíèê³â ì³îêàðäà ³ ñèñ-
òåìíî¿ ãåìîäèíàì³êè ó ÷îëîâ³ê³â áåç ñåðöåâî-
ñóäèííî¿ ïàòîëîã³¿ ³ ç ã³ïåðòîí³÷íîþ õâîðîáîþ
(ÃÕ) òà ó ðàç³ ðîçâèòêó õðîí³÷íî¿ ñåðöåâî¿
íåäîñòàòíîñò³ (ÕÑÍ) íà ¿¿ òë³ ïðè ïîë³ìîð-
ô³çì³ ãåíà, ùî êîäóº ÅÒ-1 (Lys198Asn).

Ìåòîþ äàíî¿ ðîáîòè áóëî âñòàíîâèòè ïî-
êàçíèêè âíóòð³øíüîñåðöåâî¿ òà ñèñòåìíî¿
ãåìîäèíàì³êè ó ÷îëîâ³ê³â 40–60 ðîê³â ç ÃÕ
ð³çíîãî ñòóïåíÿ òÿæêîñò³ ïðè ïîë³ìîðô³çì³
ãåíà ÅÒ-1.

Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíà 191 îñîáà
÷îëîâ³÷î¿ ñòàò³ â³êîì 40–60 ðîê³â, ìåøêàí-
ö³ Ïîä³ëüñüêîãî ðåã³îíó Óêðà¿íè. Óñ³ âîíè
áóëè ïîä³ëåí³ íà òðè ãðóïè. Äî ãðóïè êîí-
òðîëþ (1-øà ãðóïà) óâ³éøëè 79 ÷îëîâ³ê³â, ¿õ
ñåðåäí³é â³ê ñòàíîâèâ (49,01±0,73) ðîêó, òà íà
ìîìåíò îãëÿäó ó íèõ íå áóëî âèÿâëåíî áóäü-
ÿêèõ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, äî 2-¿
ãðóïè – 62 ÷îëîâ³êè ç ÃÕ ²² ñò. â³êîì (49,19±
0,66) ðîêó, äî 3-¿ – 50 ïàö³ºíò³â ç ÃÕ, ùî
óñêëàäíåíà ÕÑÍ ²²À ñò. (II–III ÔÊ ïî NYHA)
â³êîì (50,14±0,99) ðîêó. Âñ³ ÷îëîâ³êè áóëè
ðåïðåçåíòàòèâíèìè çà â³êîì (ð>0,05). Ä³àãíîç
ÃÕ ³ ÕÑÍ âñòàíîâëþâàëè íà ï³äñòàâ³ ñêàðã
õâîðèõ, äàíèõ àíàìíåçó, ô³çèêàëüíîãî îá-
ñòåæåííÿ õâîðèõ, ëàáîðàòîðíèõ ³ ³íñòðóìåí-
òàëüíèõ ìåòîä³â, çã³äíî êë³í³÷íèõ ðåêîìåí-
äàö³é ç àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ªâðîïåé-
ñüêîãî òîâàðèñòâà ã³ïåðòåíç³¿ (ESH) òà ªâðî-
ïåéñüêîãî òîâàðèñòâà êàðä³îëîã³â (ESC) 2013 ð.,
ó â³äïîâ³äíîñò³ ç Óí³ô³êîâàíèì êë³í³÷íèì
ïðîòîêîëîì ìåäè÷íî¿ äîïîìîãè ïðè àðòåð³-
àëüí³é ã³ïåðòåíç³¿, çàòâåðäæåíèì Íàêàçîì
ÌÎÇ Óêðà¿íè â³ä 24.05.12 ð. ¹ 384 òà ó â³ä-
ïîâ³äíîñò³ ç Ïðîòîêîëîì íàäàííÿ ìåäè÷íî¿
äîïîìîãè õâîðèì ³ç ÕÑÍ, çàòâåðäæåíèì

© Ã.Î. Ïàëàãíþê, Â.Ì. Æåáåëü, 2016

Т Е Р А П І Я



58

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2016. ¹ 3 (72)

Íàêàçîì ÌÎÇ Óêðà¿íè â³ä 03.03.06 ð. ¹ 436,
òà ðåêîìåíäàö³ÿìè Àñîö³àö³¿ êàðä³îëîã³â Óê-
ðà¿íè, Óêðà¿íñüêî¿ Àñîö³àö³¿ ôàõ³âö³â ç ñåðöå-
âî¿ íåäîñòàòíîñò³ (2012) òà ðåêîìåíäàö³ÿìè ç
ä³àãíîñòèêè òà ë³êóâàííÿ ñåðöåâî¿ íåäîñòàò-
íîñò³ ªâðîïåéñüêîãî êàðä³îëîã³÷íîãî òîâà-
ðèñòâà (2012).

Êðèòåð³¿ âèêëþ÷åííÿ äëÿ âñ³õ ãðóï äî-
ñë³äæåííÿ – íàÿâí³ñòü õðîí³÷íîãî îáñòðóê-
òèâíîãî çàõâîðþâàííÿ ëåãåíü, íîâîóòâîðåíü,
ïîðóøåíü ôóíêö³¿ íèðîê, ïå÷³íêè, åíäîêðèíí³
çàõâîðþâàííÿ, õâîðîáè ñèñòåìè êðîâ³, àóòî-
³ìóíí³ çàõâîðþâàííÿ, à äëÿ ïàö³ºíò³â ç ÃÕ ²²
ñò. ³ ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò., – ñèìï-
òîìàòè÷íà àðòåð³àëüíà ã³ïåðòåíç³ÿ, ³øåì³÷íà
õâîðîáà ñåðöÿ, âèíèêíåííÿ ÿêî¿ ïåðåäóâàëî
ÃÕ, à äëÿ õâîðèõ ç óñêëàäíåííÿìè ÃÕ –
³íôàðêò ì³îêàðäà, ãîñòðå ïîðóøåííÿ ìîçêî-
âîãî êðîâîîá³ãó.

Óñ³ ÷îëîâ³êè ï³ä ÷àñ îáñòåæåííÿ çíàõî-
äèëèñü íà ë³êóâàíí³ ó Â³ííèöüêîìó îáëàñíîìó
ñïåö³àë³çîâàíîìó êë³í³÷íîìó äèñïàíñåð³ ðà-
ä³àö³éíîãî çàõèñòó íàñåëåííÿ ÌÎÇ Óêðà¿íè,
Â³éñüêîâî-ìåäè÷íîìó öåíòð³ Öåíòðàëüíîãî
ðåã³îíó Â³éñüêîâî-ïîâ³òðÿíèõ ñèë Óêðà¿íè òà
ñïîñòåð³ãàëèñÿ àìáóëàòîðíî â ïåð³îä ç ãðóäíÿ
2013 ð. ïî ÷åðâåíü 2014 ð.

Âèçíà÷åííÿ ãåíîòèï³â ãåíà ÅÒ-1 ïðîâî-
äèëè ñï³ëüíî ç ÍÄ² ãåíåòè÷íèõ ³ ³ìóíîëîã³÷-
íèõ îñíîâ ðîçâèòêó ïàòîëîã³¿ òà ôàðìàêîãå-
íåòèêè ÂÄÍÇÓ «Óêðà¿íñüêà ìåäè÷íà ñòî-
ìàòîëîã³÷íà àêàäåì³ÿ» (ì. Ïîëòàâà, êåð³âíèê
ïðîô. ².Ï. Êàéäàøåâ) ³ç çàñòîñóâàííÿì ïî-
ë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿. Ïëàçìîâó êîí-
öåíòðàö³þ ÅÒ-1 âñòàíîâëþâàëè çà äîïîìî-
ãîþ ³ìóíîôåðìåíòíîãî ìåòîäó ïðè âèêî-
ðèñòàíí³ íàáîðó ðåàêòèâ³â ô³ðìè DRG (ÑØÀ)
òà àïàðàòó Humareader single (Í³ìå÷÷èíà).
Îòðèìàí³ öèôðîâ³ äàí³ ñòàòèñòè÷íî îáðîáè-
ëè. Äëÿ îö³íêè ïàðàìåòð³â âíóòð³øíüîñåðöå-

âî¿ ãåìîäèíàì³êè ïðîâîäèëè óëüòðàçâóêîâå
îáñòåæåííÿ ñåðöÿ íà åõîêàðä³îãðàô³ «ÐÀÄ-
Ì²Ð ULTIMARA» (ì. Õàðê³â, Óêðà¿íà), â
îñíîâíîìó âèêîðèñòîâóþ÷è ïàðàñòåðíàëüíèé
³ àï³êàëüíèé äîñòóïè, ó ðàç³ ïîòðåáè – ñóá-
êîñòàëüíèé ³ ñóïðàñòåðíàëüíèé äîñòóïè â Â-
òà Ì-ðåæèìàõ.

Ðåçóëüòàòè. Ðîçïîä³ë ÷àñòîò ãåíîòèï³â ³
àëåë³â ãåíà ÅÒ-1 ñåðåä ÷îëîâ³ê³â êîíòðîëüíî¿
ãðóïè òà îñ³á ç ÃÕ ð³çíîãî ñòóïåíÿ òÿæêîñò³
â³äïîâ³äàâ ð³âíîâàç³ Õàðä³–Âåéíáåðãà. Ó
÷îëîâ³ê³â ç ãðóïè êîíòðîëþ ãåíîòèï Lys/Lys
ãåíà ÅÒ-1 çóñòð³÷àºòüñÿ ç ÷àñòîòîþ 65,82 %
(n=52), ãåíîòèï Lys/Asn – ç ÷àñòîòîþ 65,82 %
(n=22), à ãåíîòèï Asn/Asn – ç ÷àñòîòîþ 6,33 %
(n=5) (ðLys/Asn-Lys/Lys<0,0001; ðAsn/Asn-Lys
/Lys<0,0001; ðAsn/Asn-Lys/Asn<0,001). Ó îñ³á
ç ÃÕ ²² ñò. ãåíîòèï Lys/Lys ãåíà ÅÒ-1 âñòàíîâ-
ëåíèé ó 56,45 % (n=35), ãåíîòèï Lys/Asn – ó
33,87 % îñ³á ÷îëîâ³÷î¿ ñòàò³ (n=21) òà ãåíîòèï
Asn/Asn ó 9,68 % (n=5) (ðLys/Asn-Lys/
Lys<0,01; ðAsn/Asn-Lys/Lys<0,0001; ðAsn/Asn-
Lys/Asn<0,001). Ó ÷îëîâ³ê³â ç ÃÕ, óñêëàä-
íåíîþ ÕÑÍ ²²À ñò., ãåíîòèï Lys/Lys ãåíà ÅÒ-1
âèÿâëåíèé ó 66,00 % ïàö³ºíò³â (n=33), ãåíîòèï
Lys/Asn – ó 28,00 % (n=21) òà ãåíîòèï Asn/
Asn – ó 6,00 % (n=3) (ðLys/Asn-Lys/Lys<0,0001;
ðAsn/Asn-Lys/Lys<0,0001; ðAsn/Asn-Lys/
Asn<0,01). Ó çâ’ÿçêó ç íèçüêîþ ÷àñòîòîþ
íîñ³éñòâà ãåíîòèïó Asn/Asn ÷îëîâ³êè ç ãåíî-
òèïàìè Lys/Asn ³ Asn/Asn áóëè îá’ºäíàí³ ÿê
íîñ³¿ àëåë³ Asn â êîæí³é ãðóï³ äîñë³äæåííÿ
(ðèñ. 1).

Âñòàíîâëåíî, ùî ó ÷îëîâ³ê³â ç ÃÕ ð³çíîãî
ñòóïåíÿ òÿæêîñò³, ÿê ³ ó îñ³á ãðóïè êîíòðîëþ,
ïåðåâàæàº ãåíîòèï Lys/Lys ãåíà ÅÒ-1. Ïðè
ïîð³âíÿíí³ ÷àñòîò ãåíîòèï³â ãåíà ÅÒ-1 ó ãðóï³
êîíòðîëþ ³ ñåðåä õâîðèõ ç ÅÃ äîñòîâ³ðíî¿ ð³ç-
íèö³ ì³æ äàíèìè ïîêàçíèêàìè íå âèÿâëåíî
(ð>0,05).

* *
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Ðèñ. 1. ×àñòîòà çóñòð³÷àëüíîñò³ ãåíîòèï³â ãåíà ÅÒ-1 ó ÷îëîâ³ê³â ãðóïè êîíòðîëþ,
õâîðèõ íà ÃÕ ²² ñò. òà ó ïàö³ºíò³â ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò.:

1 – íîñ³¿ ãåíîòèïó Lys/Lys; 2 – íîñ³¿ àëåë³ Asn. *ð<0,001 – ð³çíèöÿ äîñòîâ³ðíà
ïðè ïîð³âíÿíí³ ç ãåíîòèïîì Lys/Lys â ìåæàõ êîæíî¿ ãðóïè
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Íàñòóïíèì êðîêîì ñòàëî âèçíà÷åííÿ ÷à-
ñòîòè çóñòð³÷àëüíîñò³ àëåë³â ãåíà ÅÒ-1 ó
÷îëîâ³ê³â áåç ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿ é
ó îñ³á ç ÃÕ ²² ñò. òà ç ÃÕ, óñêëàäíåíîþ ÕÑÍ
²²À ñò. (ðèñ. 2).

Äîñë³äæåíî, ùî ó ÷îëîâ³ê³â ç ÃÕ ð³çíîãî
ñòóïåíÿ òÿæêîñò³, ÿê ³ ó îñ³á ãðóïè êîíòðîëþ,
äîñòîâ³ðíî äîì³íóº àëåëü Lys, îäíàê íå âè-
ÿâëåíî â³ðîã³äíî¿ ð³çíèö³ â ÷àñòîò³ çóñòð³-
÷àëüíîñò³ àëåë³â ãåíà ÅÒ-1 ì³æ ãðóïîþ êîí-
òðîëþ òà îñîáàìè ç ÃÕ.

Àíàë³çóþ÷è ïîêàçíèêè ñèñòåìíî¿ òà âíó-
òð³øíüîñåðöåâî¿ ãåìîäèíàì³êè ó ÷îëîâ³ê³â ç
ãðóïè êîíòðîëþ, âñòàíîâèëè, ùî óñ³ âîíè â
íîñ³¿â ÿê ãåíîòèïó Lys/Lys, òàê ³ àëåë³ Asn
çíàõîäÿòüñÿ â ìåæàõ çàãàëüíîâèçíàíèõ íîðì
(òàáëèöÿ).

Àíàë³ç ïîêàçíèê³â ãåìîäèíàì³êè ó íîñ³¿â
ãåíîòèïó Lys/Lys ïîêàçàâ, ùî ó ïàö³ºíò³â ç ÃÕ
²² ñò. ìàéæå óñ³ âîíè âèù³, à ôðàêö³ÿ âèêèäó
(ÔÂ), ôðàêö³ÿ ïåðåäíüîçàäíüîãî óêîðî÷åííÿ
ËØ (S) òà ñï³ââ³äíîøåííÿ øâèäêîñòåé ðàí-
íüîãî òà ï³çíüîãî ä³àñòîë³÷íîãî íàïîâíåííÿ ë³-
âîãî øëóíî÷êà (Å/À) íèæ÷³, í³æ â îñ³á áåç ñåð-
öåâî-ñóäèííî¿ ïàòîëîã³¿, îêð³ì ïèòîìîãî ïå-
ðèôåðè÷íîãî ñóäèííîãî îïîðó (ÏÏÑÎ) ë³âîãî
ïåðåäñåðäÿ (ËÏ), äå â³ðîã³äíî¿ ð³çíèö³ íå âè-
ÿâëåíî). Ó ÷îëîâ³ê³â ç ÃÕ ²² ñò. – íîñ³¿â àëåë³
Asn ïðàêòè÷íî óñ³ ïîêàçíèêè ñåðöåâî¿ òà ñè-
ñòåìíî¿ ãåìîäèíàì³êè âèù³, à ÔÂ òà Å/À
íèæ÷³, í³æ â îñ³á áåç ñåðöåâî-ñóäèííî¿ ïàòî-
ëîã³¿ (âèêëþ÷àþ÷è ÏÏÑÎ, ðîçì³ð ËÏ òà ôðàê-
ö³ÿ ïåðåäíüîçàäíüîãî óêîðî÷åííÿ S, äå ð³çíèö³
íå çíàéäåíî).

Äàë³ âèçíà÷àëè ïîêàçíèêè âíóòð³øíüîñåð-
öåâî¿ òà ñèñòåìíî¿ ãåìîäèíàì³êè ó ÷îëîâ³ê³â
40–60 ðîê³â ç ÃÕ ð³çíîãî ñòóïåíÿ òÿæêîñò³. Ó
÷îëîâ³ê³â ç ÃÕ ²² ñò. – âîëîäàð³â àëåë³ Asn –
ìàéæå óñ³ ïîêàçíèêè âíóòð³øíüîñåðöåâî¿ òà
ñèñòåìíî¿ ãåìîäèíàì³êè (îêð³ì óäàðíîãî

³íäåêñó (Ó²), S, ÏÏÑÎ, çíà÷åííÿ ËÏ, ÷àñó
ñïîâ³ëüíåííÿ ôàçè ðàííüîãî ä³àñòîë³÷íîãî
íàïîâíåííÿ) â³ðîã³äíî á³ëüø³, à ÔÂ òà Å/À
ìåíø³, í³æ ó ãîìîçèãîò Lys ãå-
íà ÅÒ-1. Òîáòî ã³ðøà ãåìîäèíàì³÷íà êàðòè-

íà ñïîñòåð³ãàºòüñÿ ñàìå ó íîñ³¿â àëåë³ Asn.
Ó îñòàíí³õ, ÿê ïîêàçàëè ðåçóëüòàòè á³îõ³-
ì³÷íèõ äîñë³äæåíü, ðåºñòðóºòüñÿ ³ âèùà êîí-
öåíòðàö³ÿ ïîêàçíèê³â ÅÒ-1 [5].

Òàêèì ÷èíîì, ó ìåøêàíö³â Ïîä³ëüñüêîãî
ðåã³îíó Óêðà¿íè, ÷îëîâ³÷î¿ ñòàò³ ç ÃÕ ³ ÕÑÍ –
íîñ³¿â áóäü-ÿêîãî âàð³àíòà ãåíîòèïó ãåíà ÅÒ-1,
ìàéæå óñ³ ïîêàçíèêè âèù³, à ÔÂ, Ó², S, DT
íèæ÷³, í³æ ó âîëîäàð³â àíàëîã³÷íèõ ãåíîòèï³â
ç ãðóïè ïàö³ºíò³â ç ÃÕ ²² ñò. Ñë³ä â³äì³òèòè,
ùî ó ïàö³ºíò³â ç ÕÑÍ ñåðöåâèé ³íäåêñ (Ñ²)
áóâ â³ðîã³äíî âèùèì, à ÷àñ ³çîâîëþìåòðè÷-
íîãî ðîçñëàáëåííÿ ë³âîãî øëóíî÷êà (IVRT)
äîâøèì, í³æ ó ÷îëîâ³ê³â ç ÃÕ ²² ñò. ëèøå ïðè
íîñ³éñòâ³ àëåë³ Asn, ïðîòå òàêî¿ ð³çíèö³ â öèõ
ïîêàçíèêàõ ì³æ íîñ³ÿìè ãåíîòèïó Lys/Lys íå
äîñë³äæåíî. Â³äíîñíà òîâùèíà ñò³íêè (ÂÒÑ)
ËØ ì³æ ïàö³ºíòàìè ç ð³çíèõ ãðóï îáñòåæåííÿ
íå ð³çíèëàñÿ. Àíàë³ç äàíèõ åõîêàðä³îãðàô³¿ ó
÷îëîâ³ê³â ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò., ùî
º íîñ³ÿìè àëåë³ Asn, òåæ ïîêàçàâ âèù³ çíà-
÷åííÿ ÒÇÑËØ, ÒÌØÏ, ³ÌÌËØ, ³ÊÄÎ,
³ÊÑÎ, Ñ², çàãàëüíèé ÏÑÎ (ÇÏÑÎ), ËÏ, Å/À
òà íèæ÷³ âåëè÷èíè ÔÂ, Ó², DT òà IVRT, í³æ ó
âîëîäàð³â ãåíîòèïó Lys/Lys.

Ö³êàâèì ôàêòîì áóëî òå, ùî ïîêàçíèêè
ñèñòåìíî¿ ãåìîäèíàì³êè, çîêðåìà ÑÀÒ, ÄÀÒ
òà ×ÑÑ, òåæ áóëè âèùèìè ó ÷îëîâ³ê³â ç ÃÕ ²² ñò.
òà ó îñ³á ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò., –
íîñ³¿â àëåë³ Asn.

Îòæå, ÓÇÄ ñåðöÿ ó ÷îëîâ³ê³â ç ÕÑÍ íà òë³
ÃÕ î÷³êóâàíî äåìîíñòðóº íàÿâí³ñòü çíà÷íèõ
çì³í ñòðóêòóðè ³ ôóíêö³¿ ì³îêàðäà ³ ïîêàçíèê³â
ñèñòåìíî¿ ãåìîäèíàì³êè â ïîð³âíÿíí³ ÿê  ç
ãðóïîþ êîíòðîëþ, òàê ³ ç õâîðèìè íà ÃÕ ²² ñò.

* *

80

60

40

20

0
ãðóïà êîíòðîëþ ç ÃÕ II ñò. ç ÃÕ + ÕÑÍ ²²À ñò.

1

*2

%

Ðèñ. 2. ×àñòîòà çóñòð³÷àëüíîñò³ àëåë³â ãåíà ÅÒ-1 ó ÷îëîâ³ê³â ãðóïè êîíòðîëþ,
õâîðèõ íà ÃÕ ²² ñò. òà ó ïàö³ºíò³â ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò.:

1 – àëåëü Lys; 2 – àëåëü Asn. *ð<0,0001 – ð³çíèöÿ ïîêàçíèê³â äîñòîâ³ðíà ïðè ïîð³âíÿíí³
ç * àëåëþ Lys â ìåæàõ êîæíî¿ ãðóïè
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Ïðè öüîìó çâåðòàº íà ñåáå óâàãó, ùî íàéá³ëüø
íåãàòèâí³ ãåìîäèíàì³÷í³ çñóâè ñïîñòåð³ãà-
þòüñÿ ó íîñ³¿â àëåë³ Asn, ó ÿêèõ, ÿê â³äçíà÷å-
íî âèùå, ðåºñòðóºòüñÿ ï³äâèùåííÿ ïëàçìî-
âîãî ð³âíÿ ÅÒ-1.

Îáãîâîðåííÿ ðåçóëüòàò³â. Ñõîæ³ ðå-
çóëüòàòè â³äíîñíî ðîçïîâñþäæåííÿ ãåíîòèï³â
ãåíà ÅÒ-1 ïîêàçàíî â ðÿä³ ðîá³ò, çîêðåìà ó
êàçàõñüê³é ÷îëîâ³÷³é ïîïóëÿö³¿ [8]. Ó ÿïîíö³â
(ãðóïà çì³øàíà çà ñòàòòþ) ³ óãîðö³â ï³äë³ò-

êîâîãî â³êó òà ð³çíî¿ ñòàò³, ìåøêàíö³â Ñóì ³
Ïðàãè ð³çíî¿ ñòàò³, ÿê ó îñ³á ãðóïè êîíòðîëþ,
òàê ³ îñ³á ç ÀÃ, ïåðåâàæàº ãåíîòèï Lys/Lys ³
àëåëü Lys ãåíà ÅÒ-1 [9–12].

Âïåðøå âñòàíîâëåí³ ïîêàçíèêè âíóòð³-
øíüîñåðöåâî¿ òà ñèñòåìíî¿ ãåìîäèíàì³êè ó
ïàö³ºíò³â áåç ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿ òà ó
÷îëîâ³ê³â ç ÃÕ ð³çíî¿ òÿæêîñò³ – âîëîäàð³â
ïîë³ìîðôíèõ ãåíîòèï³â ãåíà ÅÒ-1. Ó îñ³á áåç
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ïðè íîñ³éñòâ³

Ïîêàçíèêè ñåðöåâî¿ òà ñèñòåìíî¿ ãåìîäèíàì³êè ó ÷îëîâ³ê³â ãðóïè êîíòðîëþ,
ïîë³ìîðôíèõ âàð³àíò³â

Ïðèì³òêè: 1. ÒÇÑËØ – òîâùèíà çàäíüî¿ ñò³íêè ë³âîãî øëóíî÷êà, ÒÌØÏ – òîâùèíà ì³æ-
ìàñè ì³îêàðäà ë³âîãî øëóíî÷êà, ³ÊÄÎ – ³íäåêñ ê³íöåâîãî ä³àñòîë³÷íîãî îá’ºìó, ³ÊÑÎ – ³íäåêñ
ÇÏÑÎ – çàãàëüíèé ïåðèôåðè÷íèé ñóäèííèé îï³ð, ÏÏÑÎ – ïèòîìèé ïåðèôåðè÷íèé ñóäèííèé îï³ð,
íàïîâíåííÿ  ë³âîãî øëóíî÷êà, DÒ – ÷àñ ñïîâ³ëüíåííÿ ôàçè ðàííüîãî ä³àñòîë³÷íîãî íàïîâíåííÿ,
òèñê, ÄÀÒ – ä³àñòîë³÷íèé àðòåð³àëüíèé òèñê, ×ÑÑ – ÷àñòîòà ñåðöåâèõ ñêîðî÷åíü.

2. Ð³çíèöÿ äîñòîâ³ðíà: * ïðè ð<0,001, # ïðè ð<0,01, & – ïðè ð<0,05.
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 ç ÃÕ ²² ñò. òà ç ÃÕ, óñêëàäíåíîþ ÕÑÍ ²²À ñò., ïðè íîñ³éñòâ³
ãåíîòèï³â ãåíà ÅÒ-1(M±m)

øëóíî÷êîâî¿ ïåðåãîðîäêè, ÂÒÑ ËØ – â³äíîñíà òîâùèíà ñò³íêè ë³âîãî øëóíî÷êà, ³ÌÌËØ – ³íäåêñ
ê³íöåâîãî ñèñòîë³÷íîãî îá’ºìó, ÔÂ – ôðàêö³ÿ âèêèäó, Ñ² – ñåðöåâèé ³íäåêñ, Ó² – óäàðíèé ³íäåêñ,
ËÏ – ë³âå ïåðåäñåðäÿ, Å/À – ñï³ââ³äíîøåííÿ øâèäêîñòåé ðàííüîãî òà ï³çíüîãî ä³àñòîë³÷íîãî
IVRT – ÷àñ ³çîâîëþìåòðè÷íîãî ðîçñëàáëåííÿ ë³âîãî øëóíî÷êà, ÑÀÒ – ñèñòîë³÷íèé àðòåð³àëüíèé

áóäü-ÿêîãî ãåíîòèïó ãåíà ÅÒ-1 ïîêàçíèêè
åõîêàðä³îãðàô³¿ çíàõîäÿòüñÿ â ìåæàõ íîðìè.
Ó ÷îëîâ³ê³â ç ÃÕ ²² ñò. – íîñ³¿â ãåíîòèïó Lys/
Lys òà àëåë³ Asn, ìàéæå óñ³ äàí³ ÓÇÄ ñåðöÿ,
ÿê ³ î÷³êóâàëîñü, á³ëüø âèðàæåí³, í³æ ó ïà-
ö³ºíò³â ãðóïè êîíòðîëþ, ïðè öüîìó íàéã³ðø³
äàí³ ïðîäåìîíñòðóâàëè íîñ³¿ àëåë³ Asn. Àíàë³ç
çì³í ãåìîäèíàì³êè ó ÷îëîâ³ê³â ç ÃÕ òà ÕÑÍ
²²À ñò. ïîêàçàâ ïðèñóòí³ñòü ãëèáîêèõ ñòðóê-
òóðíèõ çì³í ñåðöÿ òà éîãî ôóíêö³¿ â ïîð³â-

íÿíí³ ç îñîáàìè, ùî ìàþòü ÃÕ ²² ñò. Íàéã³ðø³
ïîêàçíèêè âèÿâëåí³ ó ïàö³ºíò³â, ùî º íîñ³ÿìè
àëåë³ Asn ãåíà ÅÒ-1. Ïîêàçíèêè âíóòð³øíüî-
ñåðöåâî¿ òà ñèñòåìíî¿ ãåìîäèíàì³êè â ïðè-
âåäåíîìó àñïåêò³ ðàí³øå íå âèâ÷àëèñü.

Âèñíîâêè
Ó ÷îëîâ³ê³â áåç ñåðöåâî-ñóäèííèõ çàõâî-

ðþâàíü, ç ÃÕ ²² ñò. òà ç ÃÕ, óñêëàäíåíîþ ÕÑÍ
²²À ñò. â³êîì 40–60 ðîê³â, ìåøêàíö³â Ïîä³ëü-
ñüêîãî ðåã³îíó Óêðà¿íè, äîì³íóº ãåíîòèï Lys/
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Lys ³ àëåëü Lys ãåíà ÅÒ-1. Íîñ³éñòâî àëåë³ Asn
àñîö³þºòüñÿ ç ãëèáîêèìè, ó òîé æå ÷àñ íåãà-
òèâíèìè çì³íàìè ñòðóêòóðíî-ôóíêö³îíàëü-
íèõ ïîêàçíèê³â ì³îêàðäà òà ñèñòåìíî¿ ãåìî-
äèíàì³êè ó ÷îëîâ³ê³â ç ÃÕ ð³çíîãî ñòóïåíÿ
òÿæêîñò³. Öåé ôàêò ìîæå âêàçóâàòè íà íå-
ñïðèÿòëèâèé ïðîãíîç ùîäî ïåðåá³ãó ÃÕ ³ ÕÑÍ
íà ¿¿ òë³ ó ÷îëîâ³ê³â ç òàêèì âàð³àíòîì ãåíî-
òèïó ãåíà ÅÒ-1.

Ïåðñïåêòèâí³ñòü äîñë³äæåííÿ: âè-
çíà÷åííÿ ÷àñòîòè çóñòð³÷àëüíîñò³ ãåíîòè-
ï³â ãåíà ÅÒ-1 ïðè ð³çíèõ òèïàõ ã³ïåðòðîô³é
ë³âîãî øëóíî÷êà, à òàêîæ â³äïîâ³äíèõ ïëàç-
ìîâèõ êîíöåíòðàö³é ÅÒ-1. Ïëàíóºòüñÿ äîñë³ä-
æåííÿ ð³âíÿ ÅÒ-1 â ïëàçì³ êðîâ³ ïàö³ºíò³â ç
ã³ïåðòîí³÷íîþ õâîðîáîþ ïðè íàÿâíîñò³ ä³à-
ñòîë³÷íî¿ äèñôóíêö³¿ ë³âîãî øëóíî÷êà, à òàêîæ
ïðè ð³çí³é ôðàêö³¿ âèêèäó ë³âîãî øëóíî÷êà.

Ñïèñîê ë³òåðàòóðè

1. Periferal vascular endothelial function testing for the diagnosis of coronary artery disease /
Z. Jambric, L. Venneri, A. Varga et al. // Amer. Heart J. – 2004. – Vol. 41. – P. 684–689.

2. The ESHRE Capri Workshop Group. Hormones and cardiovascular health in women // Human
Report Update. –  2006. – Vol. 12. – P. 483-497.

3. Khare A. Evaluation of markers of endothelial damage in case of young myocardial infarction /
A. Khare, S. Shetty, K. Ghosh // Atherosclerosis. – 2005. – Vol. 18. – P. 375–380.

4. Nystrom T. Persistent endothelial dysfunction is related to elevated C-reactive protein levels in type
II diabetic patients after acute myocardial infarction / T. Nystrom, A. Nygren, A. Sjoholm // Clin.
Science. – 2005. – Vol. 12. – P. 121–128.

5. Gene polymorphism of ÅT-1 and its plasma levels in men with uncomplicated essential hypertension
and left ventricular hypertrophy / H. O. Palahniuk, I. I. Pashkova, V. M.  Zhebel et al. // Biological
Markers and Guided Therapy. – 2016. –  Vol. 3. – P. 45–56.

6. Áåðåçèêîâà Å.Í. Êëèíèêî-ãåíåòè÷åñêèå è íåéðîãîðìîíàëüíûå ìåõàíèçìû ðàçâèòèÿ èøå-
ìè÷åñêîãî ðåìîäåëèðîâàíèÿ, àïîïòîçà ìèîêàðäà è ñåðäå÷íîé íåäîñòàòî÷íîñòè: èííîâàöèîííàÿ
ñòðàòåãèÿ ïåðñîíàëèçèðîâàííîé äèàãíîñòèêè, ïðîôèëàêòèêè è ëå÷åíèÿ : àâòîðåô. äèñ. ... äîêò.
ìåä. íàóê : 14.01.05 / Å. Í. Áåðåçèêîâà. – Òîìñê, 2014. –  49 ñ.

7. Association between the endothelin-1 gene Lys198Asn polymorphism blood pressure and plasma
endothelin-1 levels in normal and pre-eclamptic pregnancy / A. E. Barden, C. E. Herbison, L. J. Beilin
et al. // J. Hypertens. –   2001. – Vol. 19 (10). – P. 1775–1782.

8. Dzholdasbekova A.U. The association between polymorphism of Lys198Asn of endothelin-1 gene
and arterial hypertension risk in kazakh people / A.U. Dzholdasbekova, A.E. Gaipov // Eur. J. Gen.
Med. – 2010. – Vol. 7 (2). – Ð. 187–191.

9. Îëåøêî Ò.Á. Àíàë³ç çâ’ÿçêó Lys198Asn ïîë³ìîðôíèõ âàð³àíò³â ãåíà åíäîòåë³íó-1 (EDN-1)
ç ³øåì³÷íèì àòåðîòðîìáîòè÷íèì ³íñóëüòîì â îñ³á ð³çíî¿ ñòàò³ / Ò.Á. Îëåøêî, Ä.Þ. Ñâèðèäåíêî,
Â.Þ. Ãàðáóçîâà // Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ. – 2016. – ¹ 1 (55). – Ñ. 99–103.

10. Association of endothelin-1 gene variant with hypertension / J. J. Jin, J. Nakura, Z. Wu et al.
// Hypertension. – 2003. – Vol. 41. – P. 163–167.

11. Endothelin-1 gene and endothelial nitric oxidesynthase gene polymorphisms inadolescents
with juvenile and obesity-associated hypertension / À. Baràth, E. Endreffy, Cs. Bereczki et al. // Acta
Physiologica Hungarica. –  2007. – Vol. 94 (1–2). – Ð. 49–66.

12. Genetic determination of an endothelial function and the size of the heart sections in juve-
nile hypertensives / V. Adàmkovà, A. J. Hubàñek, H. Pistulkovà et al. // J. Appl. Biomed. – 2006. –
Vol. 4. –  P. 59–65.

À.À. Ïàëàãíþê, Â.Í. Æåáåëü
ÏÎÊÀÇÀÒÅËÈ ÂÍÓÒÐÈÑÅÐÄÅ×ÍÎÉ È ÑÈÑÒÅÌÍÎÉ ÃÅÌÎÄÈÍÀÌÈÊÈ Ó ÌÓÆ×ÈÍ
Ñ ÃÈÏÅÐÒÎÍÈ×ÅÑÊÎÉ ÁÎËÅÇÍÜÞ ÐÀÇËÈ×ÍÎÉ ÑÒÅÏÅÍÈ ÒßÆÅÑÒÈ, ÍÎÑÈÒÅËÅÉ
ÏÎËÈÌÎÐÔÍÛÕ ÂÀÐÈÀÍÒÎÂ ÃÅÍÀ ÝÍÄÎÒÅËÈÍÀ-1

Óñòàíîâëåíû ïîêàçàòåëè âíóòðèñåðäå÷íîé è ñèñòåìíîé ãåìîäèíàìèêè ó ìóæ÷èí 40–60 ëåò,
èìåþùèõ ÃÁ, íå îñëîæíåííóþ è îñëîæíåííóþ ÕÑÍ IIÀ ñò., ïðè íîñèòåëüñòâå ïîëèìîðôíûõ
ãåíîòèïîâ ãåíà ÝÒ-1. Îáñëåäîâàíî 79 ìóæ÷èí ãðóïïû êîíòðîëÿ, 62 – ñ ÃÁ II ñò. è 50 ìóæ÷èí ñ ÃÁ è
ÕÑÍ IIÀ ñò. Âñå ìóæ÷èíû áûëè ðåïðåçåíòàòèâíûìè ïî âîçðàñòó. Îïðåäåëåíî, ÷òî ó ìóæ÷èí áåç
ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãèè è ó ïàöèåíòîâ ñ ÃÁ ðàçëè÷íîé ñòåïåíè òÿæåñòè ïðåîáëàäàåò ãåíîòèï
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Lys/Lys è àëëåëü Lys ãåíà ÝÒ-1. Íîñèòåëüñòâî àëëåëÿ Asn ó ìóæ÷èí ñ ÃÁ II ñò. è ÃÁ ñ ÕÑÍ
àññîöèèðóåòñÿ ñ õóäøèìè ãåìîäèíàìè÷åñêèìè ïîêàçàòåëÿìè ÒÇÑËÆ, ÒÌÆÏ, ÎÒÑ, èÌÌËÆ,
èÊÄÎ, èÊÑÎ, ÔÂ, ÑÈ, ÎÏÑÑ, Å/À, IVRT, ÑÀÄ, ÄÀÄ, ×ÑÑ ïðè ÃÁ II ñò. è ÒÇÑËÆ, ÒÌÆÏ, èÌÌËÆ,
èÊÄÎ, èÊÑÎ, ÔÂ, ÑÈ, ÎÏÑÑ, ËÏ, Å/À, ÓÈ, DT è IVRT ïðè ÕÑÍ íà ôîíå ÃÁ ïî ñðàâíåíèþ ñ
îáëàäàòåëÿìè ãåíîòèïà Lys/Lys, ÷òî èìååò íåáëàãîïðèÿòíûé ïðîãíîç äëÿ ÃÁ è ÕÑÍ íà åå ôîíå.

Êëþ÷åâûå ñëîâà: ãèïåðòîíè÷åñêàÿ áîëåçíü, õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü, ïîëèìîð-
ôèçì ãåíà ýíäîòåëèíà-1, óëüòðàçâóêîâîå èññëåäîâàíèå ñåðäöà.

H.O. Palahniuk, V.M. Zhebel
INDICATORS OF CARDIAC AND SYSTEMIC HEMODYNAMICS IN MEN WITH ESSENTIAL
HYPERTENSION, CARRIERS OF POLYMORPHIC GENOTYPES OF ENDOTHELIN-1 GENE

It was studied the parameters of intracardiac and systemic hemodynamics in men with EH uncomplicated
and complicated with CHF aged 40–60 years old the carriers of different genotypes of the ET-1 gene. The
study involved 79 men from the control group, 62 men with EH and LVH and 50 men with EH and CHF.
All men were representative for age. It was determined that in men without cardiovascular diseases and in
patients with EH dominate genotype Lys/Lys and the Lys allele of the ET-1 gene. Men with EH and LVH
and with EH and CHF the carrierers of the Asn allele had worse hemodynamic indicators of left ventricle
posterior wall thickness, interventricular septal thickness, relative wall thickness, left ventricular mass
index, end diastolic volume index, end systolic volume index, ejection fraction, cardiac index, peripheral
vascular resistance, E/A, IVRT, systolic blood pressure, diastolic blood pressure, heart rate in patients
with EH and LVH and left ventricle posterior wall thickness, interventricular septal thickness, left ventricular
mass index, end diastolic volume index, end systolic volume index, ejection fraction, cardiac index,
peripheral vascular resistance, the size of the left atrium, E/A, stroke index, DT and IVRT in men with EH
and CHF compared with owners of genotype Lys/Lys, who has a poor prognosis about EH and CHF on its
background.

Key words: essential hypertension, chronic heart failure, gene polymorphisms of endothelin-1,
ultrasound of heart.

Ïîñòóïèëà 15.08.16.
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