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Ìåòà. Âñòàíîâèòè çàëåæí³ñòü çì³í ë³ï³äíîãî ïðîô³ëþ â õâîðèõ

íà åñåíö³éíó àðòåð³àëüíó ã³ïåðòåíç³þ (ÅÀÃ) â³ä âèäó ã³ïåðòðîô³¿

ë³âîãî øëóíî÷êà (ÃËØ) òà ïîë³ìîðô³çìó ãåí³â àíã³îòåíçèí-

ïåðåòâîðþâàëüíîãî ôåðìåíòó (ÀÑÅ, I/D) ³ åíäîòåë³àëüíî¿ îêñèäó

àçîòó ñèíòàçè (eNOS, T894G).

Äèçàéí/ï³äõ³ä. Ó ïðîñïåêòèâíîìó äîñë³äæåíí³ âçÿëî ó÷àñòü 120

õâîðèõ íà ÅÀÃ ²-²²² ñòàä³é òÿæêîñò³: 12,5% (15) îñ³á ³ç ÅÀÃ ², 60,0%

(72) ³ç ÅÀÃ ²², 27,5% (33) ³ç ÅÀÃ ²²² ñò.; 48,3% (58) æ³íîê ³ 51,7% (62)

÷îëîâ³ê³â, ñåðåäí³é â³ê 52,91±9,24 ðîêó, òðèâàë³ñòü çàõâîðþâàííÿ â³ä

2-õ äî 28-è ðîê³â; êîíòðîëüíà ãðóïà – 20 ïðàêòè÷íî çäîðîâèõ îñ³á.

Ìàñó ì³îêàðäà ËØ (ÌÌËØ) îö³íþâàëè ìåòîäîì Åõî-ÊÃ. Ë³ï³äè

ïëàçìè äîñë³äæóâàëè íà ñïåêòðîôîòîìåòð³, àíàë³çóâàëè â³äïîâ³äíî

äî ðåêîìåíäàö³é ESC, ESH (2009). Àëåë³ ïîë³ìîðôíèõ ä³ëÿíîê ãåí³â

ÀÑÅ (I/D), eNOS (T894G) – çà äîïîìîãîþ ÏËÐ àíàë³çó.

Ðåçóëüòàòè. Ãðóïàìè ðèçèêó ïîðóøåííÿ ë³ï³äíîãî ïðîô³ëþ â

õâîðèõ íà ÅÀÃ º íîñ³¿ DD-ãåíîòèïó ãåíà ÀÑÅ çà çðîñòàííÿì

âì³ñòó õîëåñòåðîëó ë³ïîïðîòå¿ä³â íèçüêî¿ ãóñòèíè òà ³íäåêñó

àòåðîãåííîñò³ ó 1,3 ðàçó (ð<0,05). Ãåíåòè÷íî çóìîâëåíèé ðèçèê

ïîÿâè äèñë³ï³äåì³é ó õâîðèõ íà ÅÀÃ çà íàÿâíîñò³ íåñïðèÿòëèâèõ

åêñöåíòðè÷íî¿ òà êîíöåíòðè÷íî¿ ÃËØ ³ ìóòàö³¿ ãåí³â ÀÑÅ òà

eNOS (ID/TT, ID/TG, DD/TG ãàïëîòèïè) çðîñòàº ó 2,57-3,86 ðàçó

(OR=2,57-3,86). Êîìá³íàö³ÿ äèêî¿ ²-àëåë³ ãåíà ÀÑÅ òà G-àëåë³ ãåíà

eNOS (II/GG, II/TG ãàïëîòèïè) º ïðîòåêòèâíèì ùîäî ðîçâèòêó

ã³ïåðõîëåñòåðîëåì³¿ ó õâîðèõ ³ç íåñïðèÿòëèâèìè ïàòåðíàìè ÃËØ

(OR=0,12-0,94) ³ ðîáèòü øàíñè ðèçèêó äèñë³ï³äåì³é íàéíèæ÷èìè â

îáñòåæóâàí³é ïîïóëÿö³¿ õâîðèõ íà ÅÀÃ (ð=0,05).

Îáìåæåííÿ äîñë³äæåííÿ/íàñë³äêè. Îáìåæåííÿ çóìîâëåí³

îñîáëèâîñòÿìè ïðîâåäåííÿ ëàáîðàòîðíî-ä³àãíîñòè÷íèõ äîñë³ä-

æåíü.

Îðèã³íàëüí³ñòü / çíà÷åííÿ. Îðèã³íàëüíå äîñë³äæåííÿ áåç

ïðîòîòèïó, íàäàº ïàòîãåíåòè÷í³ äàí³ äëÿ ðàííüî¿ ä³àãíîñòèêè

òà ïðîô³ëàêòèêè ìåòàáîë³÷íèõ ïîðóøåíü çà íàÿâíîñò³/â³äñóò-

íîñò³ ÃËØ ó õâîðèõ íà ÅÀÃ.

Êëþ÷îâ³ ñëîâà: àðòåð³àëüíà

ã³ïåðòåíç³ÿ, ãåíåòè÷íèé ïîë-

³ìîðô³çì, ë³ï³äíèé ïðîô³ëü, ã³ïåðò-

ðîô³ÿ ë³âîãî øëóíî÷êà.

Âñòóï

Îäíèì ³ç êëþ÷îâèõ ïðîÿâ³â óðàæåííÿ ñåðöÿ,
ÿê îðãàíà-ì³øåí³, ïðè àðòåð³àëüí³é ã³ïåðòåíç³¿
(ÀÃ) º ã³ïåðòðîô³ÿ ë³âîãî øëóíî÷êà (ÃËØ). Çà
äàíèìè Ôðåì³íãåìñüêèõ äîñë³äæåíü òà ðîá³ò R.B.
Devereux et al. [3, 11] ÃËØ óäâ³÷³ çá³ëüøóº ÷àñòî-
òó âèíèêíåííÿ ñåðöåâî-ñóäèííèõ óñêëàäíåíü
(ÑÑÓ), íåçàëåæíî â³ä ³íøèõ ÷èííèê³â ðèçèêó
(ã³ïåðõîëåñòåðîëåì³¿, ñòàðøîãî â³êó, âèñîêîãî
îô³ñíîãî, ÷è äîáîâîãî ÀÒ), ï³äâèùóº çàãàëüíó
ñìåðòí³ñòü òà â³ä ñåðöåâî-ñóäèííèõ çàõâîðþâàíü

(ÑÑÇ), ÷àñòîòó ³íôàðêòó ì³îêàðäà, ïîòðåáó â ðå-
âàñêóëÿðèçàö³¿. Äîâåäåíî, ùî çá³ëüøåííÿ òîâùè-
íè ñò³íêè ËØ ó õâîðèõ íà ÀÃ íà 1 ìì àñîö³þºòü-
ñÿ ç³ çðîñòàííÿì ðèçèêó ñìåðò³ ìàéæå â ñ³ì ðàç³â
[4]. Íà ð³âí³ ç ÃËØ, ôàêòîðîì, ùî âèçíà÷àº íå-
âò³øíèé ïðîãíîç ïàö³ºíòà ³ç ÀÃ, º äèñë³ï³äåì³ÿ. Ó
áàãàòüîõ âåëèêèõ êë³í³÷íèõ äîñë³äæåííÿõ îñ-
òàíí³õ ðîê³â (HPS, PROVE-IT, REVERSAL òà ³í.)
ï³äòâåðäæåíî, ùî íîðìàë³çàö³ÿ âì³ñòó çàãàëüíî-
ãî õîëåñòåðîëó (ÇÕÑ) òà çíèæåííÿ ð³âíÿ õîëåñòå-
ðîëó ë³ïîïðîòå¿í³â íèçüêî¿ ãóñòèíè (ÕÑ ËÏÍÃ)
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íèæ÷å íîðìàëüíèõ çíà÷åíü â îñ³á ç ³øåì³÷íîþ
õâîðîáîþ ñåðöÿ íå ïðèçâîäèòü äî ïîâíîãî ïîïå-
ðåäæåííÿ ïðîãðåñóâàííÿ àòåðîñêëåðîçó ³ ðîçâèò-
êó êàðä³àëüíèõ ÿâèù [1, 9, 13]. Òàêîæ äîâåäåíî,
ùî ãåíåòè÷íà â³äñóòí³ñòü àïîá³ëêó àïîÅ â ìèøåé,
÷è ðåöåïòîð³â äî ËÏÍÃ ñóïðîâîäæóºòüñÿ âèðàæå-
íèìè ïîðóøåííÿìè ìåòàáîë³çìó ë³ï³ä³â òà ñïîí-
òàííèì ðîçâèòêîì àòåðîñêëåðîçó. Îäíàê, ÿêùî ö³
çì³íè ïîºäíóþòüñÿ ç â³äñóòí³ñòþ ðåöåïòîð³â äî
àíã³îòåíçèíó ²² 1-ãî òèïó (AGTR1), ÷è ³ç çàñòîñó-
âàííÿì ¿õ áëîêàòîð³â, òî ðîçâèòîê àòåðîñêëåðîçó
ð³çêî ñïîâ³ëüíþºòüñÿ, íå äèâëÿ÷èñü íà ã³ïåðõîëå-
ñòåðîëåì³þ ³ âèðàæåí³ ñèñòåìí³ ë³ï³äí³ ïîðóøåí-
íÿ. Îòæå, íå ñò³ëüêè ÇÕÑ, ÿê àêòèâàö³ÿ ðåí³í-àí-
ã³îòåíçèí-àëüäîñòåðîíî¿ ñèñòåìè (ÐÀÀÑ), ïåðå-
âàæíî òêàíèííî¿, à íå öèðêóëþþ÷î¿, âèçíà÷àº
ðîçâèòîê àòåðîñêëåðîòè÷íîãî óðàæåííÿ [10, 12].
Ïîºäíàííÿ äèñë³ï³äåì³¿, àòåðîñêëåðîçó òà ÃËØ
âàãîìî ïîã³ðøóþòü ïåðåá³ã îñíîâíîãî çàõâîðþ-
âàííÿ ³ ïðîãíîç ïàö³ºíòà [1, 2, 5].

Íåçâàæàþ÷è íà âåëèêó ê³ëüê³ñòü äîñë³äæåíü,
íà ñüîãîäí³ íå âèâ÷åíèìè çàëèøàþòüñÿ ïèòàííÿ
ãåíåòè÷íî¿ ñõèëüíîñò³ õâîðèõ íà ÑÑÇ äî ðîçâèò-
êó äèñë³ï³äåì³é ÷åðåç àêòèâí³ñòü ÐÀÀÑ ³ ðåìîäå-
ëþâàííÿ ì³îêàðäà, ÿê ïîòåíö³éíî¿ ì³øåí³ äèñöèð-
êóëÿòîðíèõ òà ãóìîðàëüíèõ ïîðóøåíü, ó ï³äòðè-
ìàíí³ êîìïåíñàòîðíî-ïðèñòîñóâàëüíèõ ìåõà-
í³çì³â ïàòîãåíåòè÷íîãî çàõèñòó â êîíòèíóóì³ ÀÃ.
Òàêîæ îñîáëèâèé ³íòåðåñ, íà íàøó äóìêó, ìàº
ñòðàòèô³êàö³ÿ êë³í³÷íî-ãåíåòè÷íèõ ìàðêåð³â, ÿê³
àñîö³þþòüñÿ ç³ çì³íàìè ë³ï³äíîãî îáì³íó òà ãåî-
ìåòðè÷íèìè ìîäåëÿìè ã³ïåðòðîôîâàíîãî ì³îêàð-
äà ó õâîðèõ íà åñåíö³àëüíó ÀÃ (ÅÀÃ), ³ç íàñòóï-
íèì âèä³ëåííÿì ãðóï âèñîêîãî ðèçèêó ðîçâèòêó
äèñë³ï³äåì³é.

Ìåòà äîñë³äæåííÿ

Âñòàíîâèòè çàëåæí³ñòü çì³í ë³ï³äíîãî ïðîô-
³ëþ â õâîðèõ íà ÅÀÃ â³ä âèäó ÃËØ òà ïîë³ìîðô-
³çìó ãåí³â àíã³îòåíçèí-ïåðåòâîðþâàëüíîãî ôåð-
ìåíòó (ÀÑÅ, I/D) ³ åíäîòåë³àëüíî¿ îêñèäó àçîòó
ñèíòàçè (eNOS, T894G).

Ìàòåð³àë ³ ìåòîäè

Ó ïðîñïåêòèâíîìó äîñë³äæåíí³ âçÿëî ó÷àñòü
147 õâîðèõ íà ÅÀÃ ²-²²² ñòàä³é òÿæêîñò³ (ESH,
2009) [5, 7]. Åòàï ñêðèí³íãó ïðîéøëî 120 õâîðèõ
íà ÅÀÃ ²-²²², ÿê³ ï³äïèñàëè ³íôîðìîâàíó çãîäó
ïàö³ºíòà íà ó÷àñòü ó äîñë³äæåíí³ ³ç íàñòóïíèì
çàáîðîì âåíîçíî¿ êðîâ³ íà ãåíåòè÷íèé àíàë³ç.
Ñåðåä ïàö³ºíò³â 12,5% (15) îñ³á – ³ç ÅÀÃ ², 60,0%
(72) – ³ç ÅÀÃ ²², 27,5% (33) – ³ç ÀÃ ²²² ñò.; 48,3%
(58) æ³íîê ³ 51,7% (62) ÷îëîâ³ê³â, ñåðåäí³é â³ê –
52,91±9,24 ðîêó, òðèâàë³ñòü çàõâîðþâàííÿ â³ä
äâîõ äî 28 ðîê³â (ó ñåðåäíüîìó 15,73±8,02 ðîêó).

Êîíòðîëüíó ãðóïó ñêëàëè 20 ïðàêòè÷íî çäîðîâèõ
îñ³á â³äïîâ³äíîãî â³êó òà ñòàò³.

Àëåë³ ïîë³ìîðôíèõ ä³ëÿíîê I/D ãåíà ÀÑÅ òà
T894G ãåíà eNOS âèâ÷àëè çà äîïîìîãîþ ïîë³ìå-
ðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ (ÏËÐ) íà àìïë³ô³êàòîð³
“Amply-4L” (Ìîñêâà). Ôðàãìåíòè ÄÍÊ ðîçä³ëÿëè
ìåòîäîì ãåëü-åëåêòðîôîðåçó, â³çóàë³çóâàëè çà äî-
ïîìîãîþ òðàíñëþì³íàòîðà.

Åõî-ÊÃ ïðîâîäèëè íà àâòîìàòèçîâàíîìó ä³àã-
íîñòè÷íîìó êîìïëåêñ³ SonoAce8000 SE
(“Medison”, Êîðåÿ): ó Ì- ³ Â-ðåæèìàõ àíàë³çóâà-
ëè ñòàíäàðòí³ ë³í³éí³ ïîêàçíèêè ñòðóêòóðíî-ôóí-
êö³îíàëüíîãî ñòàíó ËØ, ó òîìó ÷èñë³ ãåîìåòð³þ
ËØ. Ìàñó ì³îêàðäà ËØ (ÌÌËØ) îö³íþâàëè
â³äïîâ³äíî äî Penn Convention, ³íäåêñ ÌÌËØ
(²ÌÌËØ) ðîçðàõîâóâàëè çà ñï³ââ³äíîøåííÿì
ÌÌËØ äî ïëîù³ ïîâåðõí³ ò³ëà â ã/ì2; êðèòåð³ºì
íàÿâíîñò³ ÃËØ, çã³äíî ªâðîïåéñüêèõ ðåêîìåí-
äàö³é ESH, ESC (2007, 2009), ââàæàëè ²ÌÌËØ
ó ÷îëîâ³ê³â e”125 ã/ì2, ó æ³íîê e”110 ã/ì2. Çà ïîêàç-
íèêàìè ²ÌÌËØ ³ â³äíîñíî¿ òîâùèíè ñò³íîê ËØ
(ÂÒÑËØ) âèä³ëÿëè íàñòóïí³ ãåîìåòðè÷í³ ìîäåë³
ì³îêàðäà ËØ: íîðìàëüíó ãåîìåòð³þ ËØ (ÍÃ ËØ),
êîíöåíòðè÷íå ðåìîäåëþâàííÿ ËØ (ÊÐ ËØ), åêñ-
öåíòðè÷íó ã³ïåðòðîô³þ ËØ (ÅÃ ËØ), êîíöåíò-
ðè÷íó ã³ïåðòðîô³þ ËØ (ÊÃ ËØ). Òàêîæ âñ³ õâîð³
ïðîõîäèëè êîìïëåêñ îáñòåæåíü: ÅÊÃ ó 12 ñòàíäàð-
òíèõ â³äâåäåííÿõ, ÓÇÎ íèðîê òà îðãàí³â ÷åðåâíî¿
ïîðîæíèíè, çàãàëüíîêë³í³÷í³ òà á³îõ³ì³÷í³ àíàë³çè,
êîíñóëüòàö³¿ îôòàëüìîëîãà, íåâðîïàòîëîãà.

Äîñë³äæåííÿ ë³ï³ä³â ïëàçìè êðîâ³ âêëþ÷àëî
âèçíà÷åííÿ çàãàëüíîãî õîëåñòåðîëó (ÇÕÑ), òðèã-
ë³öåðèä³â (òðèàöèëãë³öåðîë³â, ÒÃ) ³ç çàñòîñóâàí-
íÿì ðåàêòèâ³â “Cholesterol PAP SL Mono” ³
“Triglycerides SL Mono” (“Á³îôàðìà”, Ôðàíö³ÿ-
Óêðà¿íà) òà ÕÑ ë³ïîïðîòå¿í³â âèñîêî¿, íèçüêî¿ òà
äóæå íèçüêî¿ ãóñòèíè (ÕÑ ËÏÂÃ, ÕÑ ËÏÍÃ, ÕÑ
ËÏÄÍÃ) (“BioSystem” S.A., ²ñïàí³ÿ), äîñë³äæåí-
íÿ ïðîâîäèëè íà ñïåêòðîôîòîìåòð³ (“ÔÏ”, Ô³í-
ëÿíä³ÿ), ç äîâæèíîþ õâèë³ 500±20 íì [6]. ²íäåêñ
àòåðîãåííîñò³ (²À) ðîçðàõîâóâàëè çà ôîðìóëîþ
À.Í. Êë³ìîâà: ²À = (ÇÕÑ – ÕÑ ËÏÂÃ)/ÕÑ ËÏÂÃ.
Â³äïîâ³äíî ç ðåêîìåíäàö³ÿìè ESC, ESH òà Óêðà¿-
íñüêî¿ àñîö³àö³¿ êàðä³îëîã³â çà íîðìàëüí³ (“ö³ëüî-
â³”) ïîêàçíèêè ïðèéìàëè: ÇÕÑ <5,0 ììîëü/ë, ÕÑ
ËÏÍÃ <3,0 ììîëü/ë, ÕÑ ËÏÂÃ ó ÷îëîâ³ê³â >1,0
ììîëü/ë, ó æ³íîê >1,2 ììîëü/ë, ÒÃ <1,7 ììîëü/ë
[2, 5], ²À £2,5. Àáäîì³íàëüíå îæèð³ííÿ âèçíà÷àëè
çà îáâîäîì òàë³¿ äëÿ ÷îëîâ³ê³â >102 ñì, äëÿ æ³íîê
>88 ñì [5, 6]. ²íäåêñ ìàñè ò³ëà (²ÌÒ, êã/ì-2) âèðà-
õîâóâàëè çà ñï³ââ³äíîøåííÿì ìàñè ò³ëà äî çðîñ-
òó, ï³äíåñåíîãî äî êâàäðàòó. ²ÌÒ ðîçö³íþâàëè,
â³äïîâ³äíî äî ðåêîìåíäàö³é Íàö³îíàëüíîãî ²íñòè-
òóòó Çäîðîâ’ÿ ÑØÀ òà Ï³âí³÷íî-Àìåðèêàíñüêî¿
Àñîö³àö³¿ ç âèâ÷åííÿ îæèð³ííÿ, ÿê íîðìàëüíèé –
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18,5-24,9 êã/ì-2, ï³äâèùåíà ìàñà ²ÌÒ – 25-29,9 êã/ì2,
îæèð³ííÿ ²ÌÒ >30 êã/ì-2 [8].

Ñòàòèñòè÷íó îáðîáêó ïðîâîäèëè çà äîïîìî-
ãîþ ïðèêëàäíèõ ïðîãðàì MS® Excel® 2003™,
Primer of Biostatistics® 6.05 òà Statistica® 7.0
(StatSoft Inc., ÑØÀ). Â³ðîã³äí³ñòü äàíèõ äëÿ íåçà-
ëåæíèõ âèá³ðîê âèðàõîâóâàëè ³ç çàñòîñóâàííÿì
íåïàðíîãî t-êðèòåð³þ Student (ðîçïîä³ë çà òåñòà-
ìè Êîëìîãîðîâà-Ñìèðíîâà òà W-êðèòåð³þ
Shapiro-Wilk áóëè áëèçüêèìè äî íîðìàëüíîãî), ÷è
U-êðèòåð³þ Wilcoxon-Mann-Whitney; àíàë³ç ÿê³ñ-
íèõ îçíàê – çà êðèòåð³ºì χ2. Ð³çíèöþ ââàæàëè
â³ðîã³äíîþ ïðè ð<0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ó õâîðèõ íà ÅÀÃ ²²-²²² ñò. âì³ñò ÇÕÑ, ÒÃ, ÕÑ
ËÏÍÃ òà ²À áóâ â³ðîã³äíî á³ëüøèì, í³æ ó
ïàö³ºíò³â ³ç ÅÀÃ ² ñò. òà ó ïðàêòè÷íî çäîðîâèõ
(ð<0,05). ÕÑ ËÏÂÃ çìåíøóâàâñÿ ç³ çá³ëüøåííÿì
òÿæêîñò³ ÅÀÃ, àëå â³ðîã³äíî ò³ëüêè ó õâîðèõ íà
ÅÀÃ ²²² ñò. ó æ³íîê ³ ÷îëîâ³ê³â ïðîòè òàêèõ ³ç ÅÀÃ
² ñò. íà 19,1% ³ 27,9% (ð<0,05), â³äïîâ³äíî.

Çà ãåíîì ÀÑÅ ïîêàçíèêè ë³ï³äíîãî ïðîô³ëþ
ì³æ íîñ³ÿìè ãåíîòèï³â ñóòòºâî íå â³äð³çíÿëèñÿ,
õî÷à ÕÑ ËÏÍÃ ³ ²À ó íîñ³¿â D-àëåëÿ ïåðåâèùóâà-
ëè òàê³ â îñ³á êîíòðîëüíî¿ ãðóïè ó 1,4-2,0 ðàçè
(p<0,05), à ó õâîðèõ ³ç DD-ãåíîòèïîì äàí³ ïîêàç-
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íèêè áóëè âèùèìè, í³æ ó ãîìîçèãîòíèõ ïàö³ºíò³â
³ç ²-àëåëåì ó 1,3 ðàçà (p<0,05). Ó íîñ³¿â Ò-àëåëÿ
ãåíà eNOS ²À ïåðåâèùóâàâ òàêèé ó ãðóï³ êîíòðî-
ëþ ó 1,7 ³ 1,96 ðàçà (ð<0,05), â³äïîâ³äíî.

Ë³ï³äíèé ïðîô³ëü çàëåæíî â³ä ãåîìåòðè÷íèõ
ìîäåëåé ì³îêàðäà ë³âîãî øëóíî÷êà ó õâîðèõ íà
ÅÀÃ íàâåäåíî â òàáëèö³ 1. Ñïîñòåð³ãàëè íåçíà÷íå
çíèæåííÿ ÕÑ ËÏÂÃ, ÿê ó ÷îëîâ³ê³â, òàê ³ â æ³íîê
³ç ÊÃ ËØ ó 1,3 ³ 1,2 ðàçà (ð=0,054-0,056) ïðè çðî-
ñòàíí³ ÕÑ ËÏÍÃ òà ²À ó õâîðèõ ³ç ã³ïåðòðîô³÷íè-
ìè ãåîìåòðè÷íèìè ìîäåëÿìè (ÅÃ ËØ òà ÊÃ ËØ)
ó 1,4 ðàçà (ð=0,036-0,039) òà 1,5 ³ 1,6 ðàçà (ð<0,01),
â³äïîâ³äíî. ²À ó õâîðèõ ³ç ÊÃ ËØ ïåðåâèùóâàâ
òàêèé ó ïàö³ºíò³â ³ç ÊÐ ËØ â 1,2 ðàçà (ð=0,05).

Àíàë³ç çì³í ïîêàçíèê³â ë³ï³äíîãî îáì³íó çàëåæ-
íî â³ä ãàïëîòèï³â ãåí³â ÀÑÅ (I/D) òà eNOS (T894G)
(òàáë. 2) çàñâ³ä÷èâ â³ðîã³äíî á³ëüøèé ²À ó íîñ³¿â
DD/TG- òà DD/GG-ãàïëîòèï³â, í³æ ó òàêèõ ³ç ²²/
GG-ãàïëîòèïîì íà 18,7% ³ 17,8% (ðd”0,05), â³äïî-
â³äíî. Çà ³íøèìè ïîêàçíèêàìè â³ðîã³äíèõ â³äì³í-
íîñòåé íå âèÿâèëè. Ïðè àíàë³ç³ ë³ï³äíîãî ïðîô³ëþ
çàëåæíî â³ä ãåîìåòð³¿ ì³îêàðäó ËØ çà ãàïëîòèïà-
ìè ãåí³â ÀÑÅ (I/D) ³ eNOS (T894G) ñóòòºâèõ çì³í
òåæ íå ñïîñòåð³ãàëè (ð>0,05).

Åï³äåì³îëîã³÷íèé àíàë³ç ïîêàçíèê³â ï³äâèùåí-
íÿ àáñîëþòíîãî òà â³äíîñíîãî ðèçèê³â ïîÿâè äèñ-

ë³ï³äåì³é çà íàÿâíîñò³ íåñïðèÿòëèâèõ ã³ïåðòðîô-
³÷íèõ ìîäåëåé ì³îêàðäà ËØ çàëåæíî â³ä äåâ’ÿòè
ãàïëîòèï³â, ÷è ¿õ êîìá³íàö³é ³ç ðîçðàõóíêîì â³ä-
íîøåííÿ ðèçèê³â, øàíñ³â ³ â³äïîâ³äíèõ äîâ³ð÷èõ
³íòåðâàë³â íàâåäåíî âó òàáëèö³ 3. Íîñ³éñòâî ìó-
òàíòíèõ D-àëåë³ ãåíà ÀÑÅ òà Ò-àëåë³ ãåíà eNOS
ó ãàïëîòèï³ (ID/TT, ID/TG, DD/TG) º íåñïðèÿòëè-
âèì ôàêòîðîì ³ çá³ëüøóº ðèçèê ïîÿâè äèñë³ï³-
äåì³é ó õâîðèõ íà ÅÀÃ ³ç ÅÃ ËØ, ÷è ÊÃ ËØ ó
2,57, 4,21 ³ 3,86 ðàçà, â³äïîâ³äíî. Íàòîì³ñòü, ïðè-
ñóòí³ñòü ²²-ãåíîòèïó ãåíà ÀÑÅ â ãàïëîòèï³, íåçà-
ëåæíî â³ä ãåíîòèï³â ãåíà eNOS, çìåíøóº äàíèé
ðèçèê äî éìîâ³ðíîñò³ 0,32-0,95 ðàçà (OR=0,12-
1,17), à êîìá³íàö³ÿ äèêèõ ãîìîçèãîòíèõ ²-àëåë³
ãåíà ÀÑÅ òà G-àëåë³ ãåíà eNOS (II/GG ãàïëîòèï)
º ïðîåêòèâíèì ùîäî ðîçâèòêó ã³ïåðõîëåñòåðî-
ëåì³¿ ó õâîðèõ ³ç íåñïðèÿòëèâèìè ïàòåðíàìè ÃËØ
(OR=0,12) ³ ðîáèòü øàíñè ðèçèêó äèñë³ï³äåì³é
íàéíèæ÷èìè â îáñòåæóâàí³é ïîïóëÿö³¿ õâîðèõ íà
ÅÀÃ (ð=0,05).

Ïðè àíàë³ç³ êîðåëÿö³éíèõ çâ’ÿçê³â âèÿâèëè
â³ðîã³äíó çàëåæí³ñòü ÌÌËØ ³ç ÇÕÑ ³ ²À, àëå
ò³ëüêè ó ïàö³ºíò³â âèñîêîãî òà äóæå âèñîêîãî ñåð-
öåâî-ñóäèííîãî ðèçèêó ³ç óðàæåííÿì îðãàí³â-
ì³øåíåé ³ íàÿâíèìè óñêëàäíåííÿìè (r=0,51-0,60,
ðd”0,042-0,005). Òàêîæ ó õâîðèõ íà ÅÀÃ ²²²
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ÌÌËØ àñîö³þâàëàñü ³ç ð³âíåì ÕÑ ËÏÍÃ (r=0,47,
ð=0,035) òà ²ÌÒ (r=0,49, ð=0,028). Çàëåæíî â³ä
àëåëüíîãî ñòàíó ãåíà ÀÑÅ âñòàíîâèëè íàÿâí³ñòü
ïðÿìîãî â³ðîã³äíîãî çâ’ÿçêó ÌÌËØ ó íîñ³¿â D-
àëåëÿ ³ç ²ÌÒ (r=0,39-0,41, ð=0,044-0,039), ó íîñ³¿â
DD-ãåíîòèïó – ³ç ÇÕÑ (r=0,60, ð=0,005), ÕÑ
ËÏÄÍÃ òà ÕÑ ËÏÍÃ (r=0,42-0,53, ð=0,039-
0,017), â³äïîâ³äíî. Ó íîñ³¿â Ò-àëåëÿ ãåíà eNOS
ÌÌËØ â³ðîã³äíî êîðåëþâàëà ò³ëüêè ç ²ÌÒ
(r=0,32-0,39, ð=0,044-0,02), à ó íîñ³¿â GG-ãåíîòè-
ïó ³ç ÕÑ ËÏÍÃ (r=0,75, ð=0,021) ç³ çâîðîòíîþ
çàëåæí³ñòþ â³ä ÕÑ ËÏÂÃ (r=-0,81, ð=0,011).

Òàêèì ÷èíîì, íà íàøó äóìêó, îòðèìàí³ äàí³ º
ðåçóëüòàòîì ðåàë³çàö³¿ ãåíåòè÷íî äåòåðì³íîâàíî-
ãî êë³í³÷íîãî ôåíîòèïó ÅÀÃ, ùî ñóïðîâîäæóºòü-
ñÿ ñòðóêòóðíî-ôóíêö³îíàëüíîþ ïåðåáóäîâîþ ì³î-
êàðäà ËØ òà àñîö³éîâàíèìè çì³íàìè îáì³íó
ë³ï³ä³â, ùî äàº ìîæëèâ³ñòü âèîêðåìèòè ãðóïè
ðèçèêó äèñë³ï³äåì³é çàëåæíî â³ä ãàïëîòèïó òà
ãåîìåòðè÷íî¿ ìîäåë³ ÃËØ.

Âèñíîâêè

1. Ãðóïàìè ðèçèêó ïîðóøåííÿ ë³ï³äíîãî ïðîô-
³ëþ â õâîðèõ íà ÅÀÃ º íîñ³¿ DD-ãåíîòèïó ãåíà
ÀÑÅ çà çðîñòàííÿì âì³ñòó ÕÑ ËÏÍÃ òà ³íäåêñó
àòåðîãåííîñò³ ó 1,3 ðàçà (ð<0,05). T894G ïîë-
³ìîðô³çì ãåíà eNOS íå àñîö³þºòüñÿ ç³ çì³íàìè
îáì³íó ë³ï³ä³â ó õâîðèõ íà ÅÀÃ.

2. Ãåíåòè÷íî çóìîâëåíèé ðèçèê ïîÿâè äèñë³ï-
³äåì³é ó õâîðèõ íà ÅÀÃ çà íàÿâíîñò³ íåñïðèÿòëè-
âèõ åêñöåíòðè÷íî¿ òà êîíöåíòðè÷íî¿ ÃËØ ³ ìó-
òàö³¿ ãåí³â ÀÑÅ (ãîìîçèãîòíî¿, ÷è ãåòåðîçèãîòíî¿
ïðèñóòíîñò³ D-àëåëÿ ó ãàïëîòèï³) òà eNOS (ID/
TT, ID/TG, DD/TG ãàïëîòèïè) çðîñòàº ó 2,57-3,86
ðàçó. Êîìá³íàö³ÿ äèêî¿ ²-àëåë³ ãåíà ÀÑÅ òà G-àëåë³
ãåíà eNOS (II/GG, II/TG ãàïëîòèïè) º ïðîåêòèâ-
íèì ùîäî ðîçâèòêó ã³ïåðõîëåñòåðîëåì³¿ ó õâîðèõ ³ç
íåñïðèÿòëèâèìè ïàòåðíàìè ÃËØ (OR=0,12-0,94)
³ ðîáèòü øàíñè ðèçèêó äèñë³ï³äåì³é íàéíèæ÷èìè
â îáñòåæóâàí³é ïîïóëÿö³¿ õâîðèõ íà ÅÀÃ (ð=0,05).

3. ÌÌËØ â³ðîã³äíî êîðåëþº: ³ç ÇÕÑ ³ ²À â
ïàö³ºíò³â ÅÀÃ ²² ³ ²²² ñò., ³ç ²ÌÒ ó õâîðèõ íà ÅÀÃ ²²²
ñò, íîñ³¿â D-àëåëÿ ãåíà ACE òà T-àëåëÿ ãåíà eNOS,
³ç ÇÕÑ, ÕÑ ËÏÄÍÃ òà ÕÑ ËÏÍÃ ó ïàö³ºíò³â ³ç DD-
ãåíîòèïîì òà ÕÑ ËÏÍÃ ³ ÕÑ ËÏÂÃ ó õâîðèõ ³ç GG-
ãåíîòèïîì ãåíà eNOS.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿãà-
þòü ó âèâ÷åíí³ ñòàíó ñóäèííîãî àðòåð³àëüíîãî
ðóñëà â õâîðèõ íà ÅÀÃ çàëåæíî â³ä ïîë³ìîðô³çìó
îáðàíèõ ãåí³â, òÿæêîñò³ ã³ïåðòåíç³¿ òà ãåîìåòð³¿
ì³îêàðäà ë³âîãî øëóíî÷êà.
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ËÈÏÈÄÍÎÃÎ ÏÐÎÔÈËß È ÌÎÄÅËÅÉ

ÃÈÏÅÐÒÐÎÔÈÐÎÂÀÍÍÎÃÎ ÌÈÎÊÀÐÄÀ ËÅÂÎÃÎ
ÆÅËÓÄÎ×ÊÀ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ

ÏÎËÈÌÎÐÔÈÇÌÀ ÃÅÍÎÂ ÀÑÅ (I/D), ENOS (T894G)
Ó ÁÎËÜÍÛÕ ÝÑÑÅÍÖÈÀËÜÍÎÉ

ÃÈÏÅÐÒÅÍÇÈÅÉ:

È. Þ. Ãàáîðåö, Ë. Ï. Ñèäîð÷óê,

Î. Â. Êóøíèð, Þ. Â. Óðñóëÿê

Ðåçþìå. Ïðîàíàëèçèðîâàíà çàâèñèìîñòü èçìåíåíèé
ëèïèäíîãî ïðîôèëÿ ó áîëüíûõ ýññåíöèàëüíîé àðòåðèàëüíîé
ãèïåðòåíçèåé (ÝÀÃ) â çàâèñèìîñòè îò âèäà ãèïåðòðîôèè
ëåâîãî æåëóäî÷êà (ÃËÆ) è ïîëèìîðôèçìà I/D ãåíà àíãèîòåí-
çèí-ïðåâðàùàþùåãî ôåðìåíòà (ÀÑÅ), T894G ãåíà ýíäîòå-
ëèàëüíîé îêñèäà àçîòà ñèíòàçû (eNOS). Ãðóïïîé ðèñêà íà-
ðóøåíèÿ ëèïèäíîãî ïðîôèëÿ åñòü íîñèòåëè DD-ãåíîòèïà
ãåíà ÀÑÅ çà ïîâûøåíèåì õîëåñòåðèíà ëèïîïðîòåèäîâ íèç-
êîé ïëîòíîñòè è èíäåêñà àòåðîãåííîñòè â 1,3 ðàçà (ð<0,05).
Ãåíåòè÷åñêè îáóñëîâëåííûé ðèñê äèñëèïèäåìèé ó áîëüíûõ
ñ ÝÀÃ ïðè íàëè÷èè ýêñöåíòðè÷åñêîé è êîíöåíòðè÷åñêîé
ÃËÆ, ìóòàöèè ãåíîâ ÀÑÅ è eNOS (ID/TT, ID/TG, DD/TG
ãàïëîòèïû) âîçðîñòàåò â 2,57-3,86 ðàçà (OR=2,57-3,86).
Êîìáèíàöèÿ äèêèõ I-àëëåëè ãåíà ÀÑÅ è G-àëëåëè ãåíà eNOS
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(II/GG, II/TG ãàïëîòèïû) åñòü ïðîòåêòèâíîé ïî îòíîøåíèþ
ê ðàçâèòèþ ãèïåðõîëåñòåðèíåìèè ó áîëüíûõ ñ íåáëàãîïðè-
ÿòíûìè ïàòòåðíàìè ÃËÆ (OR=0,12-0,94) è äåëàåò øàíñû
ðèñêà äèñëèïèäåìèé íàèáîëåå íèçêèìè â îáñëåäîâàííîé
ïîïóëÿöèè áîëüíûõ ñ ÝÀÃ (ð=0,05).

Êëþ÷åâûå ñëîâà: àðòåðèàëüíàÿ ãèïåðòåíçèÿ, ãåíåòè-
÷åñêèé ïîëèìîðôèçì, ëèïèäíûé ïðîôèëü, ãèïåðòðîôèÿ
ëåâîãî æåëóäî÷êà.
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PATHOGENETIC CONNECTION OF LIPID PROFILE
CHANGES WITH LEFT VENTRICLE

HYPERTROPHIC MODELS DEPENDING ON GENES
POLYMORPHISM’ ACE (I/D), ENOS (T894G) IN
PATIENTS WITH ESSENTIAL HYPERTENSION

I.Yu. Gaborets, L.P. Sydorchuk,

Î.V. Kushnir, Yu.V. Ursuliak

Purpose. To establish the dependence of lipid profile
changes in patients with essential arterial hypertension (EAH)
on the type of left ventricular hypertrophy (LVH) and gene poly-
morphism of angiotensin-converting enzyme (ACE, I/D) and
endothelial nitric oxide synthase (eNOS, T894G).

Design/approach. In a prospective study 120 patients with
EAH I-III severity stages were involved: 12,5% (15) persons
with EAH I, 60,0% (72) with EAH II, 27,5% (33) with EAH III;
48,3% (58) women and 51,7% (62) men, mean age 52,91±9,24,
the disease duration from 2 to 28 years; the control group - 20
apparently healthy individuals. Ventricular mass (LVM) was
evaluated by Echo-KG. Plasma lipids were studied by spectro-
photometer, analyzed according to the recommendations of the

ESC, ESH (2009). Genes’ allele polymorphic areas of ACE (I/
D), eNOS (T894G) were set by PCR analysis.

Findings. High-risk groups of lipid profile changes in pa-
tients with EAH are a carriers of DD-genotype of ACE gene by
increasing of low density cholesterol level and atherogenic in-
dex by 1,3 times (p<0.05). Genetic risk of dyslipidemia in EAH
patients with unfavorable eccentric and concentric LVH and
ACE and eNOS genes mutations (ID/TT, ID/TG, DD/TG
haplotypes) increases by 2,57-3,86 time (OR=2,57-3,86). Com-
bination of Wild I-allele of ACE gene and G-allele of eNOS gene
(II/GG, II/TG haplotypes) is protective against the development
of hypercholesterolemia in patients with unfavorable patterns of
LVH (OR=0,12-0,94) and makes the chances of dyslipidemia
risk the lowest in the population of EAH patients (p=0.05).

Research limitations/implications. The study is limited by
the peculiarities of laboratory and diagnostic tests.

Originality/value. The original research without a proto-
type provides pathogenetic data for early detection and preven-
tion of metabolic disorders in the presence/absence of LVH in
patients with EAH.

Key words: arterial hypertension, genetic polymorphism,
lipid profile, left ventricle hypertrophy.
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