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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ Õàðê³âñüêî¿ ìå-
äè÷íî¿ àêàäåì³¿ ï³ñëÿäèïëîìíî¿ îñâ³òè «Êàðä³àëüí³ ³ 
íåéðîãóìîðàëüí³ ìåõàí³çìè ðîçâèòêó õðîí³÷íî¿ ñåð-
öåâî¿ íåäîñòàòíîñò³ ó õâîðèõ ç ñóì³ñíîþ ïàòîëîã³ºþ» 
(äåðæàâíèé ðåºñòðàö³éíèé ¹ 0111U003579). 

Âñòóï. Öóêðîâèé ä³àáåò 2 òèïó (ÖÄ 2ò) ðîçãëÿäà-
ºòüñÿ ÿê îäèí ³ç ãîëîâíèõ íåçàëåæíèõ ôàêòîð³â ðèçèêó 
ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿ ïðè ã³ïåðòîí³÷í³é õâîðîá³ 
(ÃÕ) [4]. Äîâåäåíî, ùî ÃÕ ³ ÖÄ 2ò ìàþòü áàãàòî ñï³ëü-
íèõ ïàòîãåíåòè÷íèõ ìåõàí³çì³â, ÿê³ ïðèçâîäÿòü äî ïðî-
ãðåñóâàííÿ çàõâîðþâàíü ³ ðîçâèòêó óñêëàäíåíü [6, 7]. 

Çà äàíèìè äîñë³äíèê³â, ÃÕ ðîçãëÿäàºòüñÿ ÿê ìóëü-
òèôàêòîðíå çàõâîðþâàííÿ, ïðîâ³äíå ì³ñöå ó ïàòîãå-
íåç³ ÿêîãî íàëåæèòü àêòèâàö³¿ ðåí³í-àíã³îòåíçèí-àëü-
äîñòåðîíîâî¿ ñèñòåìè (ÐÀÀÑ), öåíòðàëüíîþ ëàíêîþ 
ÿêî¿ º àíã³îòåíçèí II (ÀÒ-²²) [3, 13]. Ñïàäêîâ³ ôàêòîðè 
ðèçèêó º íàéá³ëüø çíà÷óùèìè ñåðåä ïðåäèêòîð³â ÃÕ, 
âèçíà÷àþ÷è ðîçâèòîê, ïåðåá³ã ³ ïðîãíîç çàõâîðþâàí-
íÿ. Ó ðÿä³ äîñë³äæåíü âñòàíîâëåíî, ùî ïîë³ìîðô³çì 
ãåí³â çä³éñíþº á³ëüøèé âïëèâ íà ïåðåá³ã ³ óñêëàäíåííÿ 
ÃÕ, í³æ íà ¿¿ ðîçâèòîê [1, 12]. 

Íà ñüîãîäåííÿ çàëèøàþòüñÿ äèñêóòîâàíèìè òà àê-
òèâíî âèâ÷àþòüñÿ äåÿê³ ïîëîæåííÿ â³äíîñíî åêñïðå-
ñ³¿ ³ ïîë³ìîðô³çìó ð³çíèõ ãåí³â ÃÕ òà ¿õ çâ’ÿçêó ç ð³âíåì 
àðòåð³àëüíîãî òèñêó (ÀÒ), ñòóïåíåì óðàæåííÿ îñíî-
âíèõ îðãàí³â-ì³øåíåé – ñåðöÿ íèðîê, ñóäèí ãîëîâíîãî 
ìîçêó [2, 11]. 

Äîñë³äæåííÿ îñòàíí³õ ðîê³â ïîêàçàëè, ùî ïðè-
÷èíîþ ñõèëüíîñò³ äî ÀÃ ìîæóòü ñòàòè ìóòàö³éí³ àëåë³ 
ãåíà ðåöåïòîðà ÀÒ-²² 1 òèïó (AGTR1) [10]. ÀÒ-²² º îäíèì 
ç íàéïîòóæí³øèõ âàçîêîíñòðèêòîð³â, ùî âèçíà÷àº 
éîãî ðîëü ó ïàòîãåíåç³ ÀÃ. Çì³íè åêñïðåñ³¿ àáî ñòðóê-
òóðè AGTR1 çà ðàõóíîê ïîë³ìîðô³çìó éîãî ãåíà ìî-
æóòü ïðèçâîäèòè äî çì³í ó ðåãóëÿö³¿ ñóäèííîãî òîíó-
ñó àáî ïðîë³ôåðàö³¿ åëåìåíò³â ñóäèííî¿ ñò³íêè, òîìó 
ãåí AGTR1 ðîçãëÿäàºòüñÿ ÿê îäèí ç ãåí³â-êàíäèäàò³â, 
ïîâ’ÿçàíèõ ç ïàòîëîã³ºþ ñåðöåâî-ñóäèííî¿ ñèñòåìè 
[12, 16]. 

Âðàõîâóþ÷è áàãàòîêîìïîíåíòí³ñòü ïîðóøåíü ïðè 
ÃÕ ó ñïîëó÷åíí³ ç ÖÄ 2ò, àêòèâíà óâàãà äîñë³äíèê³â 
ïðèä³ëÿºòüñÿ ìåäèêàìåíòîçí³é ñòðàòåã³¿ âåäåííÿ õâî-
ðèõ ³ç çàçíà÷åíîþ êîìîðá³äí³ñòþ. Àíòèã³ïåðòåíçèâ-
í³ ïðåïàðàòè, ùî ïðèçíà÷àþòüñÿ ïàö³ºíòàì ç ÖÄ 2ò, 
ïîâèíí³ ìàòè âèñîêó åôåêòèâí³ñòü ó çíèæåíí³ ÀÒ ïðè 
ì³í³ìàëüí³é ê³ëüêîñò³ ïîá³÷íèõ åôåêò³â, íå ïîðóøóâàòè 
âóãëåâîäíèé ³ ë³ï³äíèé îáì³íè, âîëîä³òè îðãàíîïðî-
òåêòîðíèìè âëàñòèâîñòÿìè [5, 15]. Ñàìå ³íã³á³òîðè 
àíã³îòåíçèí-ïåðåòâîðþþ÷îãî ôåðìåíòó (²ÀÏÔ) ðåêî-
ìåíäîâàí³ ÿê ïðåïàðàòè ïåðøî¿ ë³í³¿ ó ïàö³ºíò³â ç ÖÄ 
2ò ³ ÃÕ. ²ÀÏÔ çäàòí³ â³äíîâëþâàòè íåéðîãóìîðàëüíó 
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2 ÒÈÏÓ Â ÇÀËÅÆÍÎÑÒ² Â²Ä ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ AGTR1

Õàðê³âñüêà ìåäè÷íà àêàäåì³ÿ ï³ñëÿäèïëîìíî¿ îñâ³òè (ì. Õàðê³â)

ðåãóëÿö³þ â îðãàí³çì³ ÷åðåç âïëèâ íà ÐÀÀÑ, ñèìïàòî-
àäðåíàëîâó ³ êàë³êðå¿íê³í³íîâó ñèñòåìè, à òàêîæ ïîçè-
òèâíî âïëèâàþòü íà ôóíêö³îíàëüíèé ñòàí åíäîòåë³þ 
[8]. 

Äî ïðåïàðàò³â, ùî âïëèâàþòü íà ³íøó ëàíêó ÐÀÀÑ, 
â³äíîñÿòüñÿ àíòàãîí³ñòè ðåöåïòîð³â ÀÒ–²² (ñàðòàíè), 
ÿê³, ïîä³áíî äî ²ÀÏÔ, îêð³ì àíòèã³ïåðòåíçèâíî¿, ìàþòü 
òàêîæ êàðä³î- òà ðåíîïðîòåêòîðíó ä³þ [9, 17]. Ñàðòà-
íè ïîêðàùóþòü ë³ï³äíî-ãîðìîíàëüíèé áàëàíñ æèðîâî¿ 
òêàíèíè òà ìîæóòü ï³äâèùóâàòè êîíöåíòðàö³þ öèðêó-
ëþþ÷îãî àäèïîíåêòèíó [7, 8]. Êð³ì òîãî, âñòàíîâëåíî, 
ùî óñ³ ïðåäñòàâíèêè ñàðòàí³â, áëîêóþ÷è åôåêòè ÀÒ-II, 
ïîçèòèâíî âïëèâàþòü íà ïàðàìåòðè ³íñóë³íîðåçèñ-
òåíòíîñò³, ùî º äóæå âàæëèâèì äëÿ ïàö³ºíò³â ç ÃÕ ³ ÖÄ 
2ò [14]. 

Òàêèì ÷èíîì, âðàõîâóþ÷è âàæëèâó ðîëü ãåíåòè÷-
íèõ ïîðóøåíü ó ðîçâèòêó êîìîðá³äíî¿ ïàòîëîã³¿, âàæ-
ëèâèì àñïåêòîì º ðîçðîáêà äèôåðåíö³éîâàíîãî ë³êó-
âàííÿ ç óðàõóâàííÿì ãåíåòè÷íîãî ïîë³ìîðô³çìó. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà â îö³íö³ âïëèâó ïî-
ë³ìîðô³çìó ãåíà AGTR1 íà ç³ñòàâëåííÿ åôåêò³â ²ÀÏÔ ³ 
ñàðòàí³â ó ïàö³ºíò³â ç ÃÕ ³ ñóïóòí³ì ÖÄ 2ò. 

Клінічна характеристика хворих і методи досліджен-
ня. Íà áàç³ êàôåäðè òåðàï³¿ òà íåôðîëîã³¿ Õàðê³âñüêî¿ 
ìåäè÷íî¿ àêàäåì³¿ ï³ñëÿäèïëîìíî¿ îñâ³òè îáñòåæåíèé 
151 ïàö³ºíò ç ÃÕ ²² ñòàä³¿, 2 ñòóïåíÿ ó ñïîëó÷åíí³ ç ÖÄ 2ò, 
ñåðåäíüî¿ âàæêîñò³, ñóáêîìïåíñîâàíèì â³êîì â³ä 45 äî 
60 ðîê³â. Êîíòðîëüíà ãðóïà ñêëàäàëàñÿ ç 20 ïðàêòè÷íî 
çäîðîâèõ îñ³á, ó ÿêèõ ÃÕ ³ ÖÄ 2ò âèêëþ÷åí³ íà ï³äñòàâ³ 
êîìïëåêñó êë³í³êî-³íñòðóìåíòàëüíèõ îáñòåæåíü. 

Îêð³ì çàãàëüíîêë³í³÷íîãî äîñë³äæåííÿ, ïàö³ºíòàì 
ñòàíäàðòíèìè á³îõ³ì³÷íèìè ìåòîäàìè âèçíà÷àëèñÿ 
êîíöåíòðàö³¿ ãëþêîçè âåíîçíî¿ êðîâ³ íàòùå, ãë³êîçè-
ëüîâàíîãî ãåìîãëîá³íó (HbA1c), ³íñóë³íó, çàãàëüíîãî 
õîëåñòåðèíó (ÕÑ), òðèãë³öåðèä³â, õîëåñòåðèíó ë³ïî-
ïðîòå¿ä³â âèñîêî¿ (ÕÑ ËÏÂÙ) òà íèçüêî¿ ù³ëüíîñò³ (ÕÑ 
ËÏÍÙ). ²Ð îö³íþâàëàñÿ çà ³íäåêñîì ÍÎÌÀ. Óëüòðàç-
âóêîâå äîñë³äæåííÿ ñåðöÿ ïðîâîäèëîñÿ íà óëüòðàçâó-
êîâîìó ñêàíåð³ «ULTIMA ÐÀ» (ô³ðìè «ÐÀÄÌ²Ð», Óêðà¿-
íà) â îäíî-, äâîì³ðíîìó ³ äîïïëåðîâñüêîìó ðåæèìàõ 
ç êîëüîðîâèì êàðòóâàííÿì çà çàãàëüíîïðèéíÿòèìè 
ìåòîäèêàìè. Ñòóï³íü åíäîòåë³é-çàëåæíî¿ âàçîäèëàòà-
ö³¿ (ÅÇÂÄ) âèçíà÷àëàñÿ ó ïðîá³ ç ðåàêòèâíîþ ã³ïåðå-
ì³ºþ ë³í³éíèì øèðîêîñìóãîâèì äàò÷èêîì 5-12 ÌÃö ó 
äîïëåð³âñüêîìó ðåæèì³ ç êîëüîðîâèì êàðòóâàííÿì 
òðè÷³ íà ë³â³é ³ ïðàâ³é ïëå÷îâèõ àðòåð³ÿõ ç 15-õâèëèí-
íîþ ïåðåðâîþ ì³æ ïðîáàìè çà ìåòîäèêîþ Celermajer 
D. S. ó ìîäèô³êàö³¿ ²âàíîâî¿ Î. Â. Ó íîðì³ ìàêñèìàëü-
íà âàçîäèëàòàö³ÿ àðòåð³¿ ïîâèííà ïåðåâèùóâàòè 10 % 
â³ä ïî÷àòêîâîãî ä³àìåòðà. Îäíî÷àñíî ïðîâîäèëîñÿ 
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âèì³ðþâàííÿ òîâùèíè ³íòèìà-ìåä³¿ (Ò²Ì) ó ñîíí³é àð-
òåð³¿ (ÑÀ) íà 2 ñì ïðîêñèìàëüí³øå á³ôóðêàö³¿ çàãàëü-
íî¿ ÑÀ. Øâèäê³ñòü ïóëüñîâî¿ õâèë³ (ØÏÕ) ó ÑÀ âèçíà-
÷àëàñÿ W-Track-ìåòîäîì; âèçíà÷åííÿ ØÏÕ ó ÷åðåâí³é 
àîðò³ (×À) ïðîâîäèëîñÿ ç âèêîðèñòàííÿì ôàçîâàíîãî 
äàò÷èêó ç ÷àñòîòîþ 2-4 ÌÃö. 

Ãåíåòè÷íèé ïîë³ìîðô³çì A1166C ãåíà AGTR1 âñòà-
íîâëþâàâñÿ íà ï³äñòàâ³ äàíèõ ïîë³ìåðíî¿ ëàíöþãîâî¿ 
ðåàêö³¿ ç íàñòóïíèì ã³äðîë³çîì ïðîäóêò³â àìïë³ô³êàö³¿ 
ðåñòðèêö³éíèìè åíäîíóêëåàçàìè. Âèçíà÷àëîñÿ 3 âà-
ð³àíòè ãåíîòèï³â ãåíà AGTR1: À/À, À/Ñ ³ Ñ/Ñ. 

Âñ³ ïàö³ºíòè áóëè ïîä³ëåí³ íà 2 ãðóïè: ãðóïà 1 (75 
ïàö³ºíò³â) ó êîìïëåêñí³é òåðàï³¿ îòðèìóâàëà ²ÀÏÔ ðà-
ì³ïðèë ó êîìá³íàö³¿ ç ³íäàïàì³äîì, à ãðóïà 2 (76 ïàö³-
ºíò³â) – òåëì³ñàðòàí ó êîìá³íàö³¿ ç ³íäàïàì³äîì. Îáè-
äâ³ ãðóïè áóëè ñï³âñòàâëåí³ çà â³êîì, ñòàòòþ, ñòàä³ºþ ³ 
ñòóïåíåì ÃÕ, ñòóïåíåì êîìïåíñàö³¿ ÖÄ 2ò. 

Îòðèìàí³ ðåçóëüòàòè áóëè ñòàòèñòè÷íî îáðîáëå-
í³ ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè ç âèêîðèñòàííÿì 
êîìï´þòåðíî¿ ïðîãðàìè «STATISTICA». Êîìïëåêñíà 
îáðîáêà äàíèõ ïðîâîäèëàñÿ çà äîïîìîãîþ ôàêòîðíî-
ãî àíàë³çó ìåòîäîì ãîëîâíèõ êîìïîíåíò. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó ðå-
çóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ âñòàíîâëåíî, ùî 
ïàö³ºíòè ç ãåíîòèïàìè À/C ³ Ñ/Ñ ìàëè á³ëüø âèðàæåí³ 
ïîðóøåííÿ ïîêàçíèê³â ë³ï³äíîãî ³ âóãëåâîäíîãî ñïåê-
òð³â êðîâ³, åõîêàðä³îãðàô³÷íèõ ³ àíòðîïîìåòðè÷íèõ 

Òàáëèöÿ 1

Á³îõ³ì³÷í³, åõîêàðä³îãðàô³÷í³ òà àíòðîïîìåòðè÷í³ 
ïîêàçíèêè ó îáñòåæåíèõ ïàö³ºíò³â ó çàëåæíîñò³ â³ä 

ïîë³ìîðô³çìó ãåíà AGTR1

Ïîêàçíèêè À/À À/Ñ Ñ/Ñ
²íäåêñ ìàñè ò³ëà 27,62 ± 0,42 29,11 ± 0,31* 30,63 ± 1,43**
ÑÀÒ, ìì ðò. ñò. 164,1 ± 2,62 174,8 ± 2,86* 172,3 ± 2,66**
ÄÀÒ, ìì ðò. ñò. 99,4 ± 1, 82 102,1 ± 1,66* 102,3 ± 1,49**
Ñåðåäí³é ÀÒ, ìì ðò. ñò. 127,4 ± 1,13 132,2 ± 1,16* 131,8 ± 1, 73**
Ò²Ì ÑÀ, ìì 1,34 ± 0,02 1,39 ± 0,01* 1,39 ± 0,04
ØÏÕ ÑÀ, ì/ñ 8,74 ± 0,09 8,87 ± 0,08 9,03 ± 0,33
ØÏÕ ×À, ì/ñ 8,86 ± 0,12 9,01 ± 0,09 9,12 ± 0,35
ÅÇÂÄ, % 6,66 ± 0,08 6,17 ± 0,07* 6,28 ± 0,24
ÊÄÄ-ËØ, ñì 4,91 ± 0,03 5,03 ± 0,03* 5,16 ± 0,09**
ÊÑÄ-ËØ, ñì 3,22 ± 0,03 3,32 ± 0,03* 3,42 ± 0,09**
²ÌÌËØ, ã/ì2 134,6 ± 2,39 143,9 ± 3,09* 146,6 ± 8,75
ÂÒÑ 0,47 ± 0,004 0,47 ± 0,003 0,46 ± 0,012
E/A 0,95 ± 0,02 0,89 ± 0,02* 0,98 ± 0,02
Å/å 6,42 ± 0,15 6,21 ± 0,11 6,36 ± 0,29
Õîëåñòåðèí çàãàëüíèé, 
ììîëü/ë

6,27 ± 0,04 6,37 ± 0,04 6,47 ± 0,15

Òðèãë³öåðèäè, ììîëü/ë 2,31 ± 0,04 2,27 ± 0,04 2,35 ± 0,13
ËÏ ÍÙ, ììîëü/ë 5,05 ± 0,05 5,14 ± 0,04 5,29 ± 0,17
ËÏ ÂÙ, ììîëü/ë 1,02 ± 0,01 0,97 ± 0,01* 0,96 ± 0,03
Öóêîð êðîâ³, ììîëü/ë 6,95 ± 0,05 7,21 ± 0,03* 7,05 ± 0,03^
²íñóë³í êðîâ³, ìêÎä/ìë 23,2 ± 1,16 24,9 ± 1,29* 26,8 ± 1,24**
ÍÎÌÀ 7,26 ± 0,14 7,98 ± 0,09* 8,28 ± 0,31**
HbA1c, % 6,96 ± 0,04 7,11 ± 0,02* 7,02 ± 0,03^

Ïðèì³òêà: * – ð³çíèöÿ ì³æ ãåíîòèïàìè À/À ³ À/Ñ äîñòîâ³ðíà; ** – ð³çíèöÿ 

ì³æ ãåíîòèïàìè À/À ³ Ñ/Ñ äîñòîâ³ðíà; ^ – ð³çíèöÿ ì³æ ãåíîòèïàìè À/Ñ ³ Ñ/Ñ 

äîñòîâ³ðíà; ÑÀÒ – ñèñòîë³÷íèé ÀÒ; ÄÀÒ – ä³àñòîë³÷íèé ÀÒ; ÊÑÄ-ËØ ³ ÊÑÄ-ËØ 

– ê³íöåâî-ñèñòîë³÷íèé ³ ê³íöåâî-ä³àñòîë³÷íèé ðîçì³ðè ë³âîãî øëóíî÷êà (ËØ) 

â³äïîâ³äíî; ²ÌÌËØ – ³íäåêñ ìàñè ì³îêàðäà ËØ; ÂÒÑ – â³äíîñíà òîâùèíà ñò³íêè; 

E/A – ñï³ââ³äíîøåííÿ øâèäêîñòåé ðàííüîãî ³ ï³çíüîãî íàïîâíåííÿ ËØ; Å/å – 

â³äíîøåííÿ ï³ê³â Å ³ å íà ì³òðàëüíîìó êëàïàí³ ïðè ñïåêòðàëüíîìó ³ òêàíèííîìó 

äîïïëåð³âñüêîìó ðåæèìàõ. 

Òàáëèöÿ 2

Ôàêòîðè ³ ïîêàçíèêè, ùî ¿õ íàâàíòàæóþòü

Ôàêòîðè

Á³îõ³ì³÷íèé Åõîêàðä³îãðàô³÷íèé Àíòðîïîìåòðè÷íèé

Õîëåñòåðèí 
çàãàëüíèé
Òðèãë³öåðèäè
ËÏ ÍÙ
ËÏ ÂÙ
Öóêîð êðîâ³
²íñóë³í êðîâ³
ÍÎÌÀ
HbA1c

Ò²Ì ÇÑÀ
ØÏÕ ÇÑÀ
ØÏÕ ×À

ÅÇÂÄ
ÊÄÄ-ËØ
ÊÑÄ-ËØ
²ÌÌËØ

ÂÒÑ
E/A
Å/å

Âàãà
S ïîâåðõí³ ò³ëà 

²íäåêñ ìàñè ò³ëà
ÑÀÒ
ÄÀÒ
×ÑÑ

Ñåðåäí³é ÀÒ

ïîêàçíèê³â, í³æ ïàö³ºíòè ç ãåíîòèïîì À/À 
(òàáë. 1). 

Âðàõîâóþ÷è äîñòîâ³ðíó ð³çíèöþ ó âè-
ðàæåíîñò³ ïîðóøåíü ïîêàçíèê³â ó ïàö³ºíò³â 
ç ãåíîòèïàìè À/Ñ ³ Ñ/Ñ (ïî â³äíîøåííþ äî 
ãåíîòèïó À/À), íà ïîäàëüøîìó åòàï³ äîñë³-
äæåííÿ ïàö³ºíòè-íîñ³¿ ç ãîìîçèãîòíèì ãåíî-
òèïîì Ñ/Ñ ³ ãåòåðîçèãîòíèì ãåíîòèïîì À/Ñ 
áóëè îá’ºäíàí³ â îäíó ãðóïó – ç (À/C + Ñ/Ñ) 
ãåíîòèïîì. 

Íà íàñòóïíîìó åòàï³ äîñë³äæåííÿ áóëà 
ââåäåíà íîâà ïîõ³äíà õàðàêòåðèñòèêà – â³ä-
íîñíå â³äõèëåííÿ ïîêàçíèê³â â³ä íîðìè. Âåñü 
ìàñèâ äàíèõ áóâ êîìïàêòíî ïðåäñòàâëåíèé 
ó âèãëÿä³ òðüîõ ìåòà-çì³ííèõ: á³îõ³ì³÷íèõ, 
àíòðîïîìåòðè÷íèõ òà åõîêàðä³îãðàô³÷íèõ 
â³äõèëåíü â³ä íîðìè. Øëÿõîì äâîôàêòîðíî-
ãî àíàë³çó MANOVA îäíî÷àñíî îö³íþâàâñÿ 
âïëèâ âèáîðó òåðàïåâòè÷íî¿ ñòðàòåã³¿ ³ âàð³-
àíò ãåíîòèïó AGTR1 íà åôåêòèâí³ñòü òåðàï³¿ 
çà òðüîìà áëîêàìè ïîêàçíèê³â. Ó òàáëèö³ 
2 ïðåäñòàâëåí³ ïîêàçíèêè, ÿê³ óâ³éøëè äî 
ñêëàäó òðüîõ ôàêòîð³â. 

Ó ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ 
áóëî âñòàíîâëåíî, ùî ó ïàö³ºíò³â ç ãåíîòè-
ïîì À/À çà âñ³ìà òðüîìà ìåòà-ïîêàçíèêàìè 
áóëà â³äñóòíÿ äîñòîâ³ðíà ð³çíèöÿ ó âèáîð³ 
òåðàïåâòè÷íî¿ ñòðàòåã³¿ – ïðèçíà÷åíí³ ²ÀÏÔ 
àáî ñàðòàíà (òàáë. 3). 

Ó òîé æå ÷àñ, ó ïàö³ºíò³â ç ãåíîòèïîì 
(À/Ñ + Ñ/Ñ) ñàðòàíè â á³ëüø³é ì³ð³ âïëèâàëè 
íà äèíàì³êó àíòðîïîìåòðè÷íèõ ïîêàçíèê³â 
(ñèñòîë³÷íèé, ä³àñòîë³÷íèé ³ ïóëüñîâèé ÀÒ, ³í-
äåêñ ìàñè ò³ëà), í³æ ²ÀÏÔ (F = 17,882 ± 0,319 ³ 
F = 16,542 ± 0,386 â³äïîâ³äíî, ð < 0,01). 

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíîãî äîñë³äæåí-
íÿ ñâ³ä÷àòü ïðî òå, ùî ó ïàö³ºíò³â ç ÃÕ ³ ÖÄ 2ò ïðè íà-
ÿâíîñò³ ãåíîòèïó (À/Ñ + Ñ/Ñ) ãåíà AGTR1 ñàðòàí (òåë-
ì³ñàðòàí) á³ëüø åôåêòèâíèé çà àíòðîïîìåòðè÷íèì 
ìåòà-ïîêàçíèêîì ïîð³âíÿíî ç ²ÀÏÔ (ðàì³ïðèëîì). 

Âèñíîâêè. 
1. Ïàö³ºíòè ç ãåíîòèïàìè À/Ñ ³ Ñ/Ñ ãåíà AGTR1 

ìàþòü á³ëüø âèðàæåí³ ïîðóøåííÿ á³îõ³ì³÷íèõ, 
åõîêàðä³îãðàô³÷íèõ ³ àíòðîïîìåòðè÷íèõ ïîêàçíèê³â, 
í³æ ïàö³ºíòè ç ãåíîòèïîì À/À. 

2. Çà íàÿâíîñò³ ó ïàö³ºíò³â ç ÃÕ ³ ñóïóòí³ì ÖÄ 2ò 
ãåíîòèïó (À/Ñ + Ñ/Ñ) ñë³ä â³ääàâàòè ïåðåâàãó ñàðòàíó 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121)200

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

(òåëì³ñàðòàíó), ÿêèé â á³ëüø³é ì³ð³ âïëèâàº 
íà äèíàì³êó àíòðîïîìåòðè÷íèõ ïîêàçíèê³â 
ïîð³âíÿíî ç ²ÀÏÔ (ðàì³ïðèëîì). 

3. Ïðè ãåíîòèï³ À/À ãåíà AGTR1 ó 
ïàö³ºíò³â ³ç çàçíà÷åíîþ êîìîðá³äí³ñòþ 
â³äñóòíÿ äîñòîâ³ðíà ð³çíèöÿ â åôåêòèâ-
íîñò³ ïðèçíà÷åííÿ ²ÀÏÔ àáî ñàðòàíó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³-
äæåíü. Âðàõîâóþ÷è âàæëèâó ðîëü ïîë³-
ìîðô³çìó ãåíà AGTR1 ó ïåðåá³ãó ³ ë³êóâàí-
í³ êîìîðá³äíî¿ ïàòîëîã³¿, ñë³ä â³äçíà÷èòè 
ïåðñïåêòèâí³ñòü âèâ÷åííÿ âïëèâó çàçíà-
÷åíîãî ïîë³ìîðô³çìó íà îêñèäàòèâíèé 
ñòðåñ ³ ð³âí³ àäèïîöèòîê³í³â ó ïàö³ºíò³â ç ÃÕ 
³ ñóïóòí³ì ÖÄ 2ò. 

Òàáëèöÿ 3

Ïîð³âíÿëüíà îö³íêà åôåêòèâíîñò³ ë³êóâàííÿ â ãðóïàõ 
äîñë³äæåííÿ

Òåðàïåâòè÷íèé 
åôåêò çà ôàêòîðîì:

Ãðóïè ïîð³âíÿííÿ
Ñòàòèñòè÷íà 

çíà÷óù³ñòü ð³çíèöü
ãðóïà 1

ãåíîòèï À/Ñ + 
Ñ/Ñ, n = 27

ãðóïà 2
ãåíîòèï À/Ñ + 

Ñ/Ñ, n = 27
á³îõ³ì³÷íèé 25,131 ± 0,267 24,788 ± 0,421
åõîêàðä³îãðàô³÷íèé 4,590 ± 0,349 3,482 ± 0,451
àíòðîïîìåòðè÷íèé 16,542 ± 0,386 17,882 ± 0,319 ð < 0,01

ãðóïà 1 
ãåíîòèï À/À, 

n = 48

ãðóïà 2
ãåíîòèï À/À, 

n = 49
á³îõ³ì³÷íèé 23,153 ± 0,250 22,402 ± 0,400
åõîêàðä³îãðàô³÷íèé 4,400 ± 0,297 3,753 ± 0,284
àíòðîïîìåòðè÷íèé 12,807 ± 0,292 12,055 ± 0,293
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ÕÂÎÐÎÁÎÞ ² ÖÓÊÐÎÂÈÌ Ä²ÀÁÅÒÎÌ 2 ÒÈÏÓ Â ÇÀËÅÆÍÎÑÒ² Â²Ä ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ AGTR1
Øàë³ìîâà À. Ñ. 
Ðåçþìå. Ãåíåòè÷íèé ïîë³ìîðô³çì ðîçãëÿäàºòüñÿ íå ò³ëüêè ÿê ïðè÷èíà ðîçâèòêó ïàòîëîã³÷íèõ ïðîöåñ³â, àëå ³ 

ÿê îäèí ç ôàêòîð³â, ùî âïëèâàþòü íà åôåêòèâí³ñòü òåðàï³¿. Ìåòà äîñë³äæåííÿ ïîëÿãàëà â îö³íö³ âïëèâó ïîë³ìîð-
ô³çìó ãåíà ðåöåïòîðà àíã³îòåíçèíó-II 1 òèïó (AGTR1) íà ç³ñòàâëåííÿ åôåêò³â ³íã³á³òîðà àíã³îòåíçèíïåðåòâîðþþ-
÷îãî ôåðìåíòó (²ÀÏÔ) ³ ñàðòàíà ó ïàö³ºíò³â ç ã³ïåðòîí³÷íîþ õâîðîáîþ (ÃÕ) òà ñóïóòí³ì öóêðîâèì ä³àáåòîì 2 òèïó 
(ÖÄ 2ò). Äî ³ ï³ñëÿ 6-ì³ñÿ÷íîãî ë³êóâàííÿ îáñòåæåíèé 151 ïàö³ºíò ç ÃÕ II ñòàä³¿, 2 ñòóïåíÿ ³ ÖÄ 2ò ñåðåäíüî¿ âàæ-
êîñò³, ñóáêîìïåíñîâàíèì ó â³ö³ 45-60 ðîê³â: ãðóïà 1 (75 ïàö³ºíò³â) ó êîìïëåêñí³é òåðàï³¿ îòðèìóâàëà ðàì³ïðèë, 
à ãðóïà 2 (76 ïàö³ºíò³â ) – òåëì³ñàðòàí. Óâåñü ìàñèâ äàíèõ áóâ ïðåäñòàâëåíèé ó âèãëÿä³ òðüîõ ìåòà-çì³ííèõ: 
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á³îõ³ì³÷í³, àíòðîïîìåòðè÷í³ òà åõîêàðä³îãðàô³÷í³ â³äõèëåííÿ â³ä íîðìè. Øëÿõîì äâîôàêòîðíîãî àíàë³çó MANOVA 
îö³íþâàâñÿ îäíî÷àñíèé âïëèâ âèáîðó òåðàïåâòè÷íî¿ ñòðàòåã³¿ ³ ãåíîòèïó AGTR1 íà åôåêòèâí³ñòü òåðàï³¿ çà òðüî-
ìà áëîêàìè ïîêàçíèê³â. Âñòàíîâëåíî, ùî ó ïàö³ºíò³â ç ãåíîòèïîì À/À çà âñ³ìà òðüîìà ìåòà-ïîêàçíèêàìè áóëà 
â³äñóòíÿ äîñòîâ³ðíà ð³çíèöÿ ó âèáîð³ òåðàïåâòè÷íî¿ ñòðàòåã³¿ – ïðèçíà÷åííÿ ²ÀÏÔ àáî ñàðòàíà. Ó òîé æå ÷àñ, ó 
ïàö³ºíò³â ç ãåíîòèïîì (À/Ñ + Ñ/Ñ) ñàðòàí â á³ëüø³é ì³ð³ âïëèâàëè íà äèíàì³êó àíòðîïîìåòðè÷íèõ ïîêàçíèê³â, í³æ 
²ÀÏÔ. 

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò 2 òèïó, ã³ïåðòîí³÷íà õâîðîáà, ãåíåòè÷íèé ïîë³ìîðô³çì AGTR1, ôàêòîðíèé 
àíàë³ç. 
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ÄÈÔÔÅÐÅÍÖÈÐÎÂÀÍÍÎÅ ËÅ×ÅÍÈÅ ÏÀÖÈÅÍÒÎÂ Ñ ÊÎÌÎÐÁÈÄÍÎÉ ÏÀÒÎËÎÃÈÅÉ – ÃÈÏÅÐÒÎÍÈ-

×ÅÑÊÎÉ ÁÎËÅÇÍÜÞ È ÑÀÕÀÐÍÛÌ ÄÈÀÁÅÒÎÌ 2 ÒÈÏÀ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÏÎËÈÌÎÐÔÈÇÌÀ ÃÅÍÀ 
AGTR1

Øàëèìîâà À. Ñ. 
Ðåçþìå. Ãåíåòè÷åñêèé ïîëèìîðôèçì ðàññìàòðèâàåòñÿ íå òîëüêî êàê ïðè÷èíà ðàçâèòèÿ ïàòîëîãè÷åñêèõ 

ïðîöåññîâ, íî è êàê îäèí èç ôàêòîðîâ, âëèÿþùèõ íà ýôôåêòèâíîñòü òåðàïèè. Öåëü èññëåäîâàíèÿ çàêëþ÷àëàñü 
â îöåíêå âëèÿíèÿ ïîëèìîðôèçìà ãåíà ðåöåïòîðà àíãèîòåíçèíà-II 1 òèïà (AGTR1) íà ñîïîñòàâèìîñòü ýôôåêòîâ 
èíãèáèòîðà àíãèîòåíçèíïðåâðàùàþùåãî ôåðìåíòà (ÈÀÏÔ) è ñàðòàíà ó ïàöèåíòîâ ñ ãèïåðòîíè÷åñêîé áîëåç-
íüþ (ÃÁ) è ñîïóòñòâóþùèì ñàõàðíûì äèàáåòîì 2 òèïà (ÑÄ 2ò). Äî è ïîñëå 6-ìåñÿ÷íîãî ëå÷åíèÿ îáñëåäîâàí 151 
ïàöèåíò ñ ÃÁ II ñòàäèè, 2 ñòåïåíè è ÑÄ 2ò ñðåäíåé ñòåïåíè òÿæåñòè, ñóáêîìïåíñèðîâàííûì â âîçðàñòå 45-60 
ëåò: ãðóïïà 1 (75 ïàöèåíòîâ) â êîìïëåêñíîé òåðàïèè ïîëó÷àëà ðàìèïðèë, à ãðóïïà 2 (76 ïàöèåíòîâ) – òåëìèñàð-
òàí. Âåñü ìàññèâ äàííûõ áûë ïðåäñòàâëåí â âèäå òðåõ ìåòà-ïåðåìåííûõ: áèîõèìè÷åñêèå, àíòðîïîìåòðè÷åñêèå 
è ýõîêàðäèîãðàôè÷åñêèå îòêëîíåíèÿ îò íîðìû. Ïóòåì äâóõôàêòîðíîãî àíàëèçà MANOVA îöåíèâàëîñü îäíîâðå-
ìåííîå âëèÿíèå âûáîðà òåðàïåâòè÷åñêîé ñòðàòåãèè è ãåíîòèïà AGTR1 íà ýôôåêòèâíîñòü òåðàïèè ïî òðåì áëî-
êàì ïîêàçàòåëåé. Óñòàíîâëåíî, ÷òî ó ïàöèåíòîâ ñ ãåíîòèïîì À/À ïî âñåì òðåì ìåòà-ïîêàçàòåëÿì îòñóòñòâîâàëà 
äîñòîâåðíàÿ ðàçíèöà â âûáîðå òåðàïåâòè÷åñêîé ñòðàòåãèè – íàçíà÷åíèè ÈÀÏÔ èëè ñàðòàíà. Â òî æå âðåìÿ, ó 
ïàöèåíòîâ ñ ãåíîòèïîì (À/Ñ+Ñ/Ñ) ñàðòàíû â áîëüøåé ñòåïåíè âëèÿëè íà äèíàìèêó àíòðîïîìåòðè÷åñêîãî ïî-
êàçàòåëÿ, ÷åì ÈÀÏÔ. 

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò 2 òèïà, ãèïåðòîíè÷åñêàÿ áîëåçíü, ãåíåòè÷åñêèé ïîëèìîðôèçì AGTR1, 
ôàêòîðíûé àíàëèç. 
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Differential Treatment of Patients with Comorbid Pathology – Essential Hypertension and Type 2 Diabetes 

Depending on Gene Polymorphism AGTR1
Shalimova A. S. 
Abstract. The genetic polymorphism is considered not only as a cause of pathological processes, but also as one 

of the factors which influences the therapy efficiency. 
The aim of the study is to assess the influence of the polymorphism gene of angiotensin-II receptor type 1(AGTR1) 

on the comparability of effects of angiotensin-converting enzyme (ACE) inhibitors and sartans in patients with essential 
hypertension (EH) and type 2 diabetes (DM2). Before and after 6 months of treatment we examined 151 patients with 
EH stage II, grade 2 and DM2 moderate, subcompensated aged from 45 to 60 years old: group 1 (75 patients) had 
ramipril as the complex therapy and group 2 (76 patients) had telmisartan. Both groups were matched according to the 
age, sex, EH stage and grade, the degree of compensation DM2. The control group consisted of 20 healthy individuals 
with no EH and DM2, as they were excluded on the basis of the complex clinical and instrumental examinations. 

It was found that patients with genotypes A/C and C/C were more pronounced violations of lipid and carbohydrate 
blood spectrum, echocardiographic and anthropometric indices than patients with genotype A/A. 

Integrated data processing was carried out with the factor analysis by principal component. As a result, we invented 
a new derivative characteristic – a relative deviation of the norm. All the data was represented as three meta-indices: 
biochemical, anthropometric and echocardiographic abnormalities. Then, using the two-way analysis MANOVA, we 
evaluated simultaneously the influence of different therapeutic strategy and AGTR1 genotype on the efficacy of therapy 
in three blocks of indicators. It was found that the patients with genotype A/A in all three meta-indices did not show any 
significant difference in the choice of therapeutic strategy – the appointment of ACE inhibitors or sartans. At the same 
time, the patients with genotype (A/C+C/C) sartans influenced the dynamics of anthropometric indices than ACE inhibi-
tors (F = 16,542 ± 0,386 and F = 12,807 ± 0,292 respectively, p < 0. 001). 

Conclusions: Patients with genotypes A/C and C/C gene AGTR1 have a marked violations of biochemical, echocar-
diographic and anthropometric indices than patients with genotype A/A. In patients with EH and DM2 genotype (A/C + 
C/C) sartans show more efficiency according to the anthropometric meta-index compared with ACE inhibitor (ramipril). 
In patients with specified comorbidity and genotype A/A gene AGTR1 there is no significant difference in the efficacy of 
ACE inhibitors or sartans. 

Keywords: type 2 diabetes, essential hypertension, gene polymorphisms AGTR1, factor analysis. 
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