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Ðîáîòà áóëà âèêîíàíà â ðàìêàõ ÍÄÐ êàôåäðè 
îôòàëüìîëîã³¿ ÍÌÀÏÎ ³ìåí³ Ï.Ë. Øóïèêà «Êë³í³÷íå 
òà åêñïåðèìåíòàëüíå îá´ðóíòóâàííÿ ä³àãíîñòèêè, 
ë³êóâàííÿ ³ ïðîô³ëàêòèêè ðåôðàêö³éíèõ, äèñòðîô³÷-
íèõ, òðàâìàòè÷íèõ ³ çàïàëüíèõ çàõâîðþâàíü îðãàíó 
çîðó» (¹ äåðæðåºñòðàö³¿ 0116U002821, äàòè âèêî-
íàííÿ 2016-2020 ðîêè).

Âñòóï. Ñë³ä çàçíà÷èòè, ó çàãàëüí³é ñòðóêòóð³ 
ñë³ïîòè ïîíàä 60% ïðèïàäàº íà äèñòðîô³÷í³ çì³íè 
ñ³òê³âêè, ñåðåä ÿêèõ â³êîâà ìàêóëÿðíà äåãåíåðàö³ÿ 
(ÂÌÄ) çàéìàº äàëåêî íå îñòàííº ì³ñöå. Òðèâàëèé 
áåññèìïòîìíèé ïåðåá³ã òà íåñâîº÷àñíà ä³àãíîñòèêà 
ïðèâîäÿòü äî ñëàáêîçîðîñò³, çíèæåííÿ ïðîôåñ³éíî¿ 
ïðàöåçäàòíîñò³ ç ïîäàëüøîþ ³íâàë³ä³çàö³ºþ ïî çîðó. 
Ñîö³àëüíî–ìåäè÷íà çíà÷èì³ñòü ö³º¿ ïàòîëîã³¿ ñàìå 
çóìîâëåíà øâèäêîþ âòðàòîþ öåíòðàëüíîãî çîðó òà 
âòðàòîþ ïðàöåçäàòíîñò³ [3]. Òàê, çà îñòàíí³ 20 ðîê³â 
ùîð³÷íà ê³ëüê³ñòü ïàö³ºíò³â ç ö³ºþ ïàòîëîã³ºþ, âïåð-
øå âèçíàíèõ ³íâàë³äàìè ïî çîðó, çá³ëüøèëàñÿ â 2,5 
ðàçè [5]. Â³êîâà ìàêóëÿðíà äåãåíåðàö³ÿ â³äíîñèòüñÿ 
äî ìóëüòèôàêòîð³àëüíèõ çàõâîðþâàíü. Âåäó÷èìè 
ôàêòîðàìè ðèçèêó ââàæàþòü: â³ê [1,15,21,22], æ³íî÷ó 
ñòàòü [25,26], ñïàäêîâ³ñòü [4,6,17], åòí³÷íèé ôàêòîð 
[13,16], ïàë³ííÿ [15,20], ã³ïåðìåòðîï³÷íó ðåôðàêö³þ 
[2], íàäëèøêîâà ä³ÿ ñîíÿ÷íîãî ñâ³òëà òà ³îí³çóþ÷îãî 
âèïðîì³íåííÿ [2,7], ñòàí ï³ñëÿ åêñòðàêö³¿ êàòàðàêòè 
ç ³ìïëàíòàö³ºþ ²ÎË [10], ñèñòåìí³ ôàêòîðè, òàê³ ÿê 
çàõâîðþâàííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè (àòåðî-
ñêëåðîç ³ àðòåð³àëüíà ã³ïåðòåíç³ÿ), íåçáàëàíñîâàíå 
õàð÷óâàííÿ ³ ã³ïåðë³ï³äåì³ÿ [15,18], òîùî. 

Ó íàóêîâèõ äîñë³äæåííÿõ îñòàíí³õ ðîê³â ðîçãëÿ-
äàþòüñÿ ÷îòèðè îñíîâí³ òåîð³¿ ïàòîãåíåçó ÂÌÄ [12], 
à ñàìå:

1) ïåðâèííå ñòàð³ííÿ ðåòèíàëüíîãî ï³ãìåíòíîãî 
åï³òåë³þ ³ ìåìáðàíè Áðóõà; 2) ¿õ ïîøêîäæåííÿ ïðî-
äóêòàìè ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â ³ ³íøèìè 
ïðîäóêòàìè ìåòàáîë³çìó, ùî óòâîðþþòüñÿ â õîä³ 
«îêèñëþâàëüíîãî ñòðåñó»; 3) ïàòîëîã³÷í³ çì³íè ãåìî-
äèíàì³êè î÷íîãî ÿáëóêà, âèêëèêàí³ ïîðóøåííÿì êðî-
âîîá³ãó; 4) ïåðâèíí³ ãåíåòè÷í³ äåôåêòè.

Îäíàê, â ö³ëîìó, òàêòèêà ³ äèíàì³êà íàóêîâèõ äî-
ñë³äæåíü ïàòîãåíåçó ÂÌÄ íà ñó÷àñíîìó åòàï³ õàðàê-
òåðèçóþòüñÿ íåîäíîð³äí³ñòþ ³ â³äñóòí³ñòþ ñèñòåìà-
òèçîâàíîãî, êîíñòðóêòèâíîãî ï³äõîäó äî âèâ÷åííÿ 
ÿâèù, ùî ëåæàòü â îñíîâ³ ðîçâèòêó ïàòîëîã³÷íèõ çì³í 
â çàäíüîìó ïîëþñ³ î÷íîãî ÿáëóêà. Äî ñüîãîäí³ ùå íå 
çàê³í÷åí³ äîñë³äæåííÿ â ãàëóç³ âèâ÷åííÿ âïëèâó ãåí³â 
íà ðîçâèòîê çàõâîðþâàííÿ. Ãåíåòè÷íèé êîìïîíåíò 
ÂÌÄ ñêëàäàº â³ä 45% äî 70% [29]. Ó íèçö³ ïóáë³êà-
ö³é îñòàíí³õ ðîê³â âèâ÷àëîñÿ çâ’ÿçîê ïîêàçíèê³â àê-

òèâíîñò³ ñèñòåìíî¿ òà ì³ñöåâî¿ çàïàëüíî¿ ðåàêö³¿, 
ñèñòåìè êîìïëåìåíòó, ð³âíÿ ôåðìåíòåì³¿ òà ³íøèõ 
êë³í³êî-ëàáîðàòîðíèõ ïîêàçíèê³â ç ãåíåòè÷íèìè ïî-
ë³ìîðô³çìàìè ïðè ÂÌÄ [19,30,28,27]. Îäíàê ðå-
çóëüòàòè äîñë³äæåíü ð³çíîá³÷í³ òà äèñêóñ³éí³. Â ö³ëî-
ìó, òàê³ äàí³ äîâîäÿòü ïàòîãåíåòè÷íó çíà÷óù³ñòü òà 
ðîçêðèâàþòü ìåõàí³çìè âïëèâó ïîë³ìîðôíèõ àëåëåé 
íà âèíèêíåííÿ òà òÿæê³ñòü ïðîÿâ³â çàõâîðþâàííÿ. 
Òàêèì ÷èíîì, âðàõîâóþ÷è ðåçóëüòàòè äîñë³äæåíü 
áàãàòüîõ àâòîð³â ñâ³òîâèõ íàóêîâèõ øê³ë àêòóàëüíèì 
òà ñâîº÷àñíèì º âèçíà÷åííÿ êëþ÷îâèõ ïîêàçíèê³â ë³-
ï³äîãðàìè òà ïîêàçíèê³â çàãàëüíîãî àíàë³çó êðîâ³  ó 
ïàö³ºíò³â íà ÂÌÄ, ÿê³ äîñèòü ëåãêî ìîæíà âèçíà÷èòè 
íà ïîë³êë³í³÷íîìó åòàï³ ïðè ïåðâèííîìó ñêðèí³íãó 
ïàö³ºíò³â, ùî äîçâîëèòü ñôîðìóâàòè àëãîðèòì ìî-
í³òîðèíãó ïàö³ºíò³â ç ö³ºþ ïàòîëîã³ºþ.

Ìåòà äîñë³äæåííÿ – âèçíà÷åííÿ çâ’ÿçêó êë³í³-
êî-ëàáîðàòîðíèõ ïîêàçíèê³â ç ãåíîòèïàìè ïîë³ìîð-
ô³çì³â ãåí³â ARMS2 (rs10490924), CFH (rs800292), 
VEGFA (rs2010963 òà rs699947) ó ð³çíèõ ãðóïàõ õâî-
ðèõ ç â³êîâîþ ìàêóëÿðíîþ äåãåíåðàö³ºþ â óêðà¿í-
ñüê³é ïîïóëÿö³¿. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëîñü íà áàç³ îôòàëüìîëîã³÷íîãî â³ää³ëåííÿ 
êë³í³êî-ä³àãíîñòè÷íîãî öåíòðó Äåðæàâíî¿ íàóêîâî¿ 
óñòàíîâè «Íàóêîâî-ïðàêòè÷íèé öåíòð ïðîô³ëàêòè÷-
íî¿ òà êë³í³÷íî¿ ìåäèöèíè» Äåðæàâíîãî óïðàâë³ííÿ 
ñïðàâàìè, òà êë³í³÷í³é áàç³ êàôåäðè îôòàëüìîëî-
ã³¿ Íàö³îíàëüíî¿ ìåäè÷íî¿ àêàäåì³¿ ï³ñëÿäèïëîìíî¿ 
îñâ³òè ³ìåí³ Ï. Ë. Øóïèêà – Êè¿âñüê³é ì³ñüê³é êë³í³÷í³é 
îôòàëüìîëîã³÷í³é ë³êàðí³ «Öåíòð ì³êðîõ³ðóðã³¿ îêà». 
Â äîñë³äæåíí³ ïðèéìàëè ó÷àñòü 182 ïàö³ºíòà (364 
îêà), ÿê³ áóëè ðîçä³ëåí³ çã³äíî âèçíà÷åííÿ ñòàä³¿ ÂÌÄ 
çà íîâîþ êë³í³÷íîþ êëàñèô³êàö³ºþ ÂÌÄ Í.Â. Ïàñå÷-
í³êîâî¿ (2010) íà ãðóïè íàñòóïíèì ÷èíîì: 

îñíîâíà ãðóïà – 288 î÷åé (144 ïàö³ºíòà): ² ï³ä-
ãðóïà îñíîâíî¿ ãðóïè – «ñóõà» ôîðìà – 128 î÷åé (64 
ïàö³ºíòà) ç â³êîâîþ ìàêóëîïàò³ºþ àáî â³êîâîþ ìà-
êóëÿðíîþ äåãåíåðàö³ºþ (ñóõà ôîðìà, íà îäíîìó ÷è 
íà îáîõ î÷àõ); ²² ï³äãðóïà îñíîâíî¿ ãðóïè – «âîëîãà» 
ôîðìà – 160 î÷åé (80 ïàö³ºíò³â) ç òðàíñóäàòèâíèì 
â³äøàðóâàííÿì ï³ãìåíòíîãî åï³òåë³þ ñ³òê³âêè (åêñ-
óäàòèâíà ôîðìà ÂÌÄ, ñóáðåòèíàëüíèé ô³áðîç íà 
îäíîìó ÷è íà îáîõ î÷àõ). 

Ãðóïà ïîð³âíÿííÿ ñêëàëè 76 î÷åé (38 ïàö³ºíò³â) 
áåç â³êîâî¿ ìàêóëÿðíî¿ äåãåíåðàö³¿.

Êð³ì òîãî, ïðè ïðîâåäåíí³ äîñë³äæåííÿ ïðîâî-
äèâñÿ àíàë³ç ïîð³âíÿííÿ ðîçïîä³ëó ãåíîòèï³â òà àëå-
ëåé ç óðàæåííÿì îäíîãî àáî îáîõ î÷åé. Äëÿ öüîãî 
âèêîðèñòîâóâàëè ðåçóëüòàòè îáñòåæåííÿ ïàö³ºíò³â 
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îñíîâíî¿ ãðóïè. Ðîçïîä³ë ïàö³ºíò³â çä³éñíþâàëè çà 
óìîâ íàÿâíîñò³ ó îö³ ìàêóëÿðíîãî íàáðÿêó òà/àáî ñó-
áðåòèíàëüíî¿ íåîâàñêóëÿðèçàö³¿. Ïàö³ºíò³â, ùî ìàëè 
óðàæåííÿ îäíîãî îêà, áóëî 126, ïàö³ºíò³â ç äâîá³÷-
íèì óðàæåííÿì – 18.

Îôòàëüìîëîã³÷í³ äîñë³äæåííÿ âêëþ÷àëè â³çî-
ìåòð³þ ç ðîçðàõóíêîì ìàêñèìàëüíî¿ ãîñòðîòè çîðó 
ç êîðåêö³ºþ, á³îì³êðîñêîï³þ ïåðåäíüîãî òà çàäíüî-
ãî â³äð³çêó î÷åé çà äîïîìîãîþ ù³ëèííî¿ ëàìïè òà 
ë³íçè äëÿ á³îì³êðîñêîï³¿ (SL-3C, Òopcon Corporation, 
Japan; Ocular MaxField® 78D, USA), ðåôðàêòîìå-
òð³þ (RM- 8800, Òopcon Corporation, Japan), ïíåâ-
ìîòîíîìåòð³þ (CT-80, Òopcon Corporation, Japan), 
ïåðèìåòð³þ (Humphrey, Zeiss), îïòè÷íó êîãåðåíòíó 
òîìîãðàô³þ ç ðîçðàõóíêîì öåíòðàëüíî¿ òîâùèíè 
ñ³òê³âêè, âåëè÷èíè íàáðÿêó ñ³òê³âêè, âèçíà÷åííÿ íà-
ÿâíîñò³ àáî â³äñóòíîñò³ ñóáðåòèíàëüíî¿ íåîâàñêóëÿ-
ðèçàö³¿ (3D-OCT-1000, Òopcon Corporation, Japan). Ó 
ðàç³ íåîáõ³äíîñò³ ïðîâîäèëàñÿ ôëþîðåñöåíòíà àíã³-
îãðàô³ÿ ñ³òê³âêè. 

Ëàáîðàòîðí³ äîñë³äæåííÿ âêëþ÷àëè âèçíà÷åííÿ 
ïîêàçíèê³â çàãàëüíîãî àíàë³çó êðîâ³ (åðèòðîöèò³â, 
ëåéêîöèò³â, òðîìáîöèò³â, ØÎÅ, ãåìîãëîá³íó), ãëþ-
êîçè êðîâ³ òà êëþ÷îâèõ ïîêàçíèê³â ë³ï³äîãðàìè (õî-
ëåñòåðèíó, ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ), 
ë³ïîïðîòå¿ä³â äóæå íèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ), 
ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ), ³íäåêñó 
àòåðîãåííîñò³ (²À), òðèãë³öåðèä³â. Óñ³ ðåçóëüòàòè äî-
ñë³äæåíü ô³êñóâàëè â ñòàòèñòè÷í³é êàðò³ îáñòåæåííÿ 
ïàö³ºíòà.

Ïîë³ìîðôí³ âàð³àíòè ãåí³â ARMS2 (rs10490924), 
CFH (rs800292), VEGFA (rs2010963 òà rs699947) âè-
çíà÷àëè ìåòîäîì ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ 
â ðåæèì³ ðåàëüíîãî ÷àñó ç âèêîðèñòàííÿì ðåàêòè-
â³â TaqMan®SNP Genotyping Assay, Life-technologies 
(ÑØÀ) â àâòîìàòè÷íîìó àìïë³ô³êàòîð³ Real-Time 
PCR System 7500 (Applied Biosystems, ÑØÀ). Ñòà-
òèñòè÷íèé àíàë³ç ïðîâîäèëè çà äîïîìîãîþ ïðî-
ãðàìè Microsoft Office Excel 2010 òà ïàêåòà ïðîãðàì 
SPSS 11.0, MedStat (2004-2012) âèêîðèñòîâóþ÷è 
äèñïåðñ³éíèé àíàë³ç ïîð³âíÿííÿ ñåðåäí³õ âåëè÷èí. Ó 
âñ³õ âèïàäêàõ ïðîâåäåííÿ àíàë³çó êðèòè÷íèé ð³âåíü 
çíà÷óùîñò³ áóâ ïðèéíÿòèé ð³âíèì 0.05.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåí-
íÿ. Îòðèìàí³ ðåçóëüòàòè âèâ÷åííÿ âçàºìîçâ’ÿçêó 
ïîë³ìîðô³çì³â ãåí³â ARMS2 (rs10490924), CFH 
(rs800292), VEGFA (rs2010963 òà rs699947) ó ð³çíèõ 
ãðóïàõ õâîðèõ íà ÂÌÄ ç êë³í³÷íèìè, îôòàëüìîëî-
ã³÷íèìè òà ëàáîðàòîðíèìè ïîêàçíèêàìè ïî ãðóïàõ 
õâîðèõ íàâåäåíî â òàáëèöÿõ 1-4. Òàáëè÷íèé ìàòå-
ð³àë âêëþ÷àº â ñåáå ëèøå ïîêàçíèêè, çíà÷åííÿ ÿêèõ 
ñòàòèñòè÷íî çíà÷óùå ðîçð³çíÿëèñÿ ó çàëåæíîñò³ â³ä 
ãåíîòèïó (p<0,05).

ßê ñâ³ä÷àòü ðåçóëüòàòè, â ãðóï³ ïîð³âíÿííÿ (òàáë. 
1) íàÿâí³ñòü ïðåäêîâî¿ ãîìîçèãîòè G/G ó ïîë³ìîð-
ô³çì³ ãåíà ARMS rs10490924 âèçíà÷àëî á³ëüø³ ïî-
êàçíèêè ³íäåêñó ìàñè ò³ëà (²ÌÒ), öåíòðàëüíî¿ òîâùèí 
ñ³òê³âêè (ÖÒÑ), à òàêîæ âì³ñòó ó êðîâ³ ë³ïîïðîòå¿ä³â 
íàäíèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ) ³ ãëþêîçè. Îäíàê ð³-
âåíü ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ) áóâ 
çíà÷íî íèæ÷èì. Òàê³ ïîêàçíèêè á³ëüøîþ ì³ðîþ õà-

ðàêòåðí³ äëÿ ïîðóøåíü ë³ï³äíîãî îáì³íó – îæèð³ííÿ 
òà àòåðîãåííî¿ äèñë³ï³äåì³¿.

Â òîé æå ÷àñ ïîë³ìîðô³çì rs800292 ãåíà CFH 
ìàâ âèðàæåíèé âçàºìîçâ’ÿçîê ç ²ÌÒ, ð³âíåì ó êðîâ³ 
õîëåñòåðèíó ³ òðèãëèöåðèä³â (ÒÃ). Ó íîñ³¿â ì³íîðíî¿ 
àëåë³ À òàêîæ â³äì³÷àâñÿ á³ëüøèé ð³âåíü ó êðîâ³ õî-
ëåñòåðèíó òà ÒÃ.

Êð³ì òîãî, àíàë³ç ðåçóëüòàò³â ïîêàçàâ, ùî ïîë³-
ìîðô³çìè ãåíà VEGFA òàêîæ áóëè çâ’ÿçàí³ ç ïîêàçíè-
êàìè ë³ï³äîãðàìè êðîâ³. Ó íîñ³¿â ì³íîðíî¿ ãîìîçèãîòè 
Ñ/Ñ rs2010963 âèçíà÷àëèñÿ á³ëüø³ ð³âí³ õîëåñòåðè-
íó, ÒÃ, ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ) òà 
³íäåêñó àòåðîãåííîñò³ (²À). Ïðîòå á³ëüøèé âì³ñò ó 
êðîâ³ ëåéêîöèò³â, òðîìáîöèò³â ³ ìåíøå çíà÷åííÿ 
ØÎÅ áóëè ïðèòàìàííèìè äëÿ íîñ³¿â ì³íîðíî¿ àëåë³ 
rs699947.

Íà íàø ïîãëÿä, âèÿâëåí³ òåíäåíö³¿ ó ïàö³ºíò³â 
ãðóïè ïîð³âíÿííÿ, áåçóìîâíî, â³äáèâàþòü ñòàí ³íäè-
â³äóàëüíî¿ ðåàêòèâíîñò³ ãóìîðàëüíèõ ðåãóëÿòîðíèõ 
ñèñòåì ³ ìîæóòü ñïðèÿòè ðîçâèòêó çàõâîðþâàííÿ. 
Îòðèìàí³ äàí³ áóëè âðàõîâàí³ ïðè ïîäàëüøîìó àíà-
ë³ç³ âçàºìîçâ’ÿçê³â êë³í³êî-ëàáîðàòîðíèõ ïîêàçíèê³â 
ç ïîë³ìîðôíèìè ãåíîòèïàìè ïðè ÂÌÄ (ó ïàö³ºíò³â 
îñíîâíî¿ ãðóïè).

Ïðè àíàë³ç³ ðåçóëüòàò³â ó ïàö³ºíò³â îñíîâíî¿ 
ãðóïè, à ñàìå ² ï³äãðóïè, ÿê³ ìàëè «ñóõó» ôîðìó ÂÌÄ 
(òàáë. 2), íîñ³ÿì ì³íîðíî¿ àëåë³ Ò ïîë³ìîðô³çìó 
rs10490924 ARMS2 áóëè ïðèòàìàíí³ ìåíøà òðèâà-
ë³ñòü ðîçâèòêó õâîðîáè òà á³ëüøèé âì³ñò ó êðîâ³ õî-
ëåñòåðèíó òà ËÏÍÙ, à òàêîæ á³ëüø³ çíà÷åííÿ ²À, ÿê³ 
âæå çíàõîäèëèñÿ ó çîí³ ïàòîëîã³÷íèõ çíà÷åíü. Àíà-
ëîã³÷í³ äàí³ îòðèìàí³ é äëÿ ì³íîðíî¿ àëåë³ A rs800292 
ãåíà CFH, äëÿ íîñ³¿â ÿêî¿ áóëè õàðàêòåðí³ á³ëüø³ 
çíà÷åííÿ ÖÒÑ, âì³ñòó ó êðîâ³ õîëåñòåðèíó, ËÏÍÙ 
òà ËÏÄÍÙ, ³íäåêñó àòåðîãåííîñò³. Òàêîæ ïðèòàìàí-
íèì áóëî çá³ëüøåííÿ ê³ëüêîñò³ ó êðîâ³ åðèòðîöèò³â òà 
òðîìáîöèò³â.

Îòæå, òàê³ äàí³ âêàçóþòü íà ïàòîãåíåòè÷íå çíà-
÷åííÿ ì³íîðíèõ (ðèçèêîâèõ ïî âèíèêíåííþ äî ÂÌÄ) 
àëåëåé öèõ ïîë³ìîðô³çì³â, ÿê³, íà â³äì³íó â³ä ãðóïè 
ïîð³âíÿííÿ, îáóìîâëþþòü ã³ïåðõîëåñòåðèíåì³þ, 
àòåðîãåííó äèñë³ï³äåì³þ òà çãóùåííÿ êðîâ³. Âñ³ ö³ 
ôàêòîðè ìàþòü ïåâíå ïàòîãåíåòè÷íå çíà÷åííÿ äëÿ 
ÂÌÄ [8,11,14].

Íîñ³¿ ðèçèêîâèõ àëåëåé ïîë³ìîðô³çì³â ãåíà 
VEGFA â³äð³çíÿëèñÿ á³ëüøèìè çíà÷åííÿìè ó êðîâ³ ÒÃ 
³ ãëþêîçè (rs2010963), òà ²ÌÒ, õîëåñòåðèíó, ËÏÄÍÙ 
(rs699947). Òîáòî, â ö³ëîìó, òàêîæ ìàëè ïàòîãåíåòè÷-
íå çíà÷åííÿ äëÿ ðîçâèòêó ÂÌÄ.

Àíàë³ç ïîêàçíèê³â ó ïàö³ºíò³â ²² ï³äãðóïè îñíîâíî¿ 
ãðóïè, ÿê³ ìàëè «âîëîãó» ôîðìó ÂÌÄ ïîêàçàâ íàñòóï-
íå (òàáë. 3). Íîñ³¿ ì³íîðíî¿ àëåë³ Ò ïîë³ìîðô³çìó 
rs10490924 ãåíà ARMS2 ìàëè ³ñòîòíî ìåíøó ãîñòðî-
òó çîðó íà îáîõ î÷àõ. Ïðè öüîìó, íà â³äì³íó â³ä ïàö³-
ºíò³â ² ï³äãðóïè îñíîâíî¿ ãðóïè («ñóõà» ôîðìà ÂÌÄ), 
âîíè ìàëè ìåíø³ çíà÷åííÿ ð³âí³â ó êðîâ³ ÒÃ, ËÏÄÍÙ, 
ãëþêîçè, à òàêîæ ëåéêîöèò³â òà ãåìîãëîá³íó. 

Íîñ³¿ ì³íîðíî¿ àëåë³ À ïîë³ìîðô³çìó rs800292 
ãåíà CFH òàêîæ ìàëè ³ñòîòíî íèæ÷ó ãîñòðîòó çîðó íà 
îáîõ î÷àõ, çíà÷íî á³ëüøó ÖÒÑ, âèùèé ð³âåíü ó êðîâ³ 
ÒÃ òà á³ëüøå çíà÷åííÿ ³íäåêñó àòåðîãåííîñò³. Êð³ì 
òîãî, ØÎÅ ó íèõ áóëà íèæ÷îþ. Çàãàëîì, çì³íè êë³í³-
êî-ëàáîðàòîðíèõ ïîêàçíèê³â ó ïàö³ºíò³â ²² ï³äãðóïè 
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îñíîâíî¿ ãðóïè áóëè íå òàê³ 
âèðàæåí³, ÿê ó ïàö³ºíò³â ² 
ï³äãðóïè, ùî ìàëè «ñóõó» 
ôîðìó ÂÌÄ (òàáë. 2).

Îòæå ïðè «âîëîã³é» 
ôîðì³ ì³íîðí³ ðèçèêîâ³ 
àëåë³ öèõ ïîë³ìîðô³çì³â 
íå áóëè ïîâ’ÿçàí³ ç òàêèìè 
ïàòîãåíåòè÷íèìè ôàêòîðà-
ìè, ÿê ã³ïåðõîëåñòåðèíå-
ì³ÿ, àòåðîãåííà äèñë³ï³äå-
ì³ÿ òà ãåìîêîíöåíòðàö³ÿ.

Íîñ³¿ ðèçèêîâèõ àëåëåé 
ïîë³ìîðô³çì³â ãåíà VEGFA 
â³äð³çíÿëèñÿ á³ëüøèìè 
òðèâàë³ñòþ õâîðîáè òà âå-
ëè÷èíàìè ÖÒÑ, ³ñòîòíî 
ìåíøîþ ãîñòðîòîþ çîðó 
òà ê³ëüê³ñòþ ó êðîâ³ òðîì-
áîöèò³â. Ïðè ÷îìó ôàêòîð 
ãîñòðîòè çîðó òà ê³ëüê³ñòü 
òðîìáîöèò³â áóâ íàéá³ëüø 
âèðàæåíèé äëÿ rs699947 
ãåíà VEGFA. ×³òêîãî çâ’ÿçêó 
ç ïîêàçíèêàìè ë³ï³äîãðàìè 
âèçíà÷åíî íå áóëî. Òîáòî, 
ïàòîãåíåòè÷íå çíà÷åí-
íÿ äëÿ ðîçâèòêó «âîëîãî¿» 
ôîðìè ÂÌÄ, òàêîæ ÿê ³ äëÿ 
rs10490924 òà rs800292 
ïîëÿãàëî ó ³íøèõ ïàòîãå-
íåòè÷íèõ ìåõàí³çìàõ, ÿê³ 
ïðèçâîäèëè äî çíèæåííÿ 
ãîñòðîòè çîðó òà íàáðÿêó 
ñ³òê³âêè.

ßê ñâ³ä÷àòü ðåçóëüòà-
òè êë³í³÷íèõ äîñë³äæåíü 
îñòàíí³õ ðîê³â [23,24,31], 
ïîë³ìîðôí³ âàð³àíòè ãåí³â, 
ÿê³ ìàþòü â³äíîøåííÿ äî 
ðîçâèòêó ÂÌÄ, ñïðèÿþòü 
íàéøâèäøîìó çàëó÷åííþ 
ó ïàòîëîã³÷íèé ïðîöåñ ïàð-
íîãî îêà.

Ïðè ïðîâåäåíí³ äîñë³-
äæåííÿ, íàìè áóëî ïðîâå-
äåíî ïîð³âíÿííÿ ðîçïîä³ëó 
ãåíîòèï³â òà àëåëåé ç óðàæåííÿì îäíîãî àáî îáîõ 
î÷åé (òàáë. 4), âèêîðèñòîâóþ÷è ðåçóëüòàòè îáñòå-
æåííÿ ïàö³ºíò³â îñíîâíî¿ ãðóïè. 

Àíàë³ç îòðèìàíèõ äàíèõ ïîêàçàâ (òàáë. 4), 
ùî âñ³ äîñë³äæåí³ ïîë³ìîðô³çìè ìàþòü çíà÷óùèé 
çâ’ÿçîê ³ç äâîá³÷íèì óðàæåííÿì ïðè ÂÌÄ. Îñîáëè-
âî öå ñòîñóâàëîñÿ rs800292 ãåíà CFH: ðèçèê äâî-
á³÷íîãî óðàæåííÿ äëÿ íîñ³¿â ì³íîðíî¿ ãîìîçèãîòè 
G/G áóâ çá³ëüøåíèé ó 19,2 ðàçè (OR=19,24; 95% Â² 
6,01-61,61). Ì³íîðíà ãîìîçèãîòà À/À ïîë³ìîðô³çìó 
rs699947 ãåíà VEGFA ï³äâèùóâàëà òàêèé ðèçèê ó 7,4 
ðàçè (OR=7,38; 95% Â² 2,19-24,82), ì³íîðíà ãîìî-
çèãîòà Ñ/Ñ ïîë³ìîðô³çìó rs2010963 ãåíà VEGFA – ó 
3,6 ðàçè (OR=3,58; 95% Â² 1,23-10,41) ³ ì³íîðíà ãî-
ìîçèãîòà Ò/Ò ïîë³ìîðô³çìó rs10490924 ãåíà ARMS2 

– ó 1,8 ðàçè (OR=1,84; 95% Â² 0,36-9,46). Äëÿ îñòàí-
íüîãî ïîë³ìîðô³çìó çâ’ÿçîê ç äâîá³÷íèì óðàæåííÿì 
ìàëà òàêîæ ãåòåðîçèãîòà G/T, ÿêà ï³äâèùóâàëà éîãî 
ðèçèê ó 4,0 ðàçè (OR=4,00; 95% Â² 0,88-18,21).

Ïðåäêîâ³ ãîìîçèãîòè çíèæóâàëè ðèçèê äâîá³÷íî-
ãî óðàæåííÿ ó 14,3 ðàçè (ïîë³ìîðô³çì rs10490924 
ãåíà ARMS2), ó 12,5 ðàçè (ïîë³ìîðô³çìè rs800292 
ãåíà CFH ³ rs699947 ãåíà VEGFA) òà ó 3,8 ðàçè (ïî-
ë³ìîðô³çìè rs2010963 ãåíà VEGFA).

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíèõ íàìè äî-
ñë³äæåíü ó õâîðèõ ç óêðà¿íñüêî¿ ïîïóëÿö³¿ ïðè ñòðà-
òèô³êàö³¿ çà ìîæëèâ³ñòþ ðîçâèòêó ÂÌÄ â çàëåæíîñò³ 
â³ä êë³í³÷íèõ òà ãåíåòè÷íèõ ïîêàçíèê³â ïîêàçàëè, ùî 
ïðè «ñóõ³é» ôîðì³ ÂÌÄ ïîë³ìîðô³çìè rs10490924 
ãåíà ARMS2 ³ rs800292 ãåíà CFH ìàëè ïàòîãåíåòè÷-

Òàáëèöÿ 1.

Çàëåæí³ñòü îôòàëüìîëîã³÷íèõ òà êë³í³êî-ëàáîðàòîðíèõ 
ïîêàçíèê³â â³ä ãåíîòèï³â âèâ÷åíèõ ïîë³ìîðô³çì³â ó ïàö³ºíò³â áåç 

ÂÌÄ (ãðóïà ïîð³âíÿííÿ), n= 76

Ïîêàçíèê
ARMS2, rs10490924

Êðèòåð³é  
F

Ð³âåíü çíà-
÷óùîñò³  

â³äì³ííîñò³, pG/G (n=16) G/T (n=22) T/T (n=0)

²ÌÒ, êã/ì2 30,08±0,64 27,67±0,51 – 8,928 0,005

ÖÒÑ, ìêì 227,50±3,02 213,55±2,82 – 11,098 0,002

ËÏÄÍÙ, ììîëü/ë 0,39±0,03 0,30±0,03 – 4,297 0,045

ËÏÂÙ, ììîëü/ë 1,23±0,04 1,44±0,06 – 7,779 0,008

Ãëþêîçà, ììîëü/ë 5,24±0,18 4,70±0,09 – 8,559 0,006

CFH, rs800292

G/G (n=22) G/A (n=14) A/A (n=2)

²ÌÒ, êã/ì2 28,09±0,55 30,05±0,65 28,04±1,41 4,244 0,022

Õîë, ììîëü/ë 4,44±0,16 5,53±0,28 5,55±0,32 8,766 0,001

ÒÃ, ììîëü/ë 1,72±0,12 1,94±0,18 1,40±0,40 3,688 0,035

VEGFA, rs2010963

G/G (n=20) G/C (n=16) C/C (n=2)

Õîë, ììîëü/ë 4,98±0,18 4,58±0,24 7,20±0,10 8,042 0,001

ÒÃ, ììîëü/ë 1,87±0,11 1,49±0,19 2,65±0,05 4,134 0,024

ËÏÍÙ, ììîëü/ë 2,75±0,22 2,39±0,25 4,55±0,05 4,297 0,021

²À, óì.îä. 3,54±0,16 2,61±0,12 3,95±0,05 12,032 1,05E-04

Òðîìáîöèòè, Ã/ë 193,0±5,9 206,1±3,8 342,50±7,50 42,785 3,98E-10

VEGFA, rs699947

C/C (n=8) C/A (n=30) A/A (n=0)

Ëåéêîöèòè, Ã/ë 5,65±0,35 6,65±0,21 - 4,879 0,034

Òðîìáîöèòè, Ã/ë 182,3±10,2 212,8±7,2 - 4,141 0,049

ØÎÅ, ìì/ãîä. 11,50±2,01 8,67±0,37 - 5,265 0,028

Ïðèì³òêà: ²À – ³íäåêñ àòåðîãåííîñò³; ²ÌÒ – ³íäåêñ ìàñè ò³ëà; ËÏÍÙ – ë³ïîïðîòå¿äè íèçüêî¿ ù³ëüíîñò³; 

ËÏÄÍÙ – ë³ïîïðîòå¿äè íàäíèçüêî¿ ù³ëüíîñò³; ËÏÂÙ – ë³ïîïðîòå¿äè âèñîêî¿ ù³ëüíîñò³; ÒÃ – 

òðèãë³öåðèäè; Õîë – õîëåñòåðèí.
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íå çíà÷åííÿ òà ñïðèÿëè ã³ïåðõî-
ëåñòåðèíåì³¿, àòåðîãåíí³é äèñ-
ë³ï³äåì³¿ òà çãóùåííþ êðîâ³. Ó 
ìåíø³é ì³ð³ öå áóëî õàðàêòåðíî 
äëÿ ïîë³ìîðô³çì³â ãåíà VEGFA. 
Ïðè «âîëîã³é» ôîðì³ ÂÌÄ ïîë³-
ìîðô³çìè âêàçàíèõ ãåí³â íå áóëè 
ïîâ’ÿçàí³ ç öèìè ïàòîãåíåòè÷-
íèìè ôàêòîðàìè, àëå ñïðèÿëè 
³ñòîòíî íèæ÷³é ãîñòðîò³ çîðó íà 
îáîõ î÷àõ òà íàáðÿêó ñ³òê³âêè. 
Ì³íîðí³ ãîìîçèãîòí³ ãåíîòèïè 
âñ³õ äîñë³äæåíèõ ïîë³ìîðô³çì³â 
ñóòòºâî çá³ëüøóâàëè ðèçèê äâî-
á³÷íîãî óðàæåííÿ ïðè ÂÌÄ, òîä³ 
ÿê ïðåäêîâ³ ãîìîçèãîòè òàêèé 
ðèçèê ñóòòºâî çìåíøóâàëè.

Ðåçóëüòàòè ïðîâåäåíèõ äî-
ñë³äæåíü ïîêàçàëè âèñîêó çíà-
÷èì³ñòü ãåíåòè÷íîãî ìåòîäó äëÿ 
îö³íêè ìîæëèâèõ ôàêòîð³â ðèçè-
êó ðîçâèòêó ð³çíèõ ôîðì ÂÌÄ. 
Øèðîêà ïîøèðåí³ñòü â³êîâî¿ 
ìàêóëÿðíî¿ äåãåíåðàö³¿ ñåðåä 
ñòàðøèõ â³êîâèõ ãðóï òà òåìïè 
çðîñòàííÿ ð³âí³â çàõâîðþâàíîñ-
ò³, ñêëàäí³ñòü ë³êóâàííÿ ðîçâè-
íóòèõ ¿¿ ôîðì ðîáèòü ïðîáëåìó 
ðàííüî¿ ä³àãíîñòèêè òà ìîæëè-
âîñò³ ñïîñòåðåæåííÿ çà ïåðå-
á³ãîì äàíî¿ õâîðîáè àêòóàëüíîþ 
ïðîáëåìîþ ñó÷àñíî¿ îôòàëü-
ìîëîã³¿. Íåçâàæàþ÷è íà ³ñíóþ÷³ 
ñâ³òîâ³ ñó÷àñí³ ìîæëèâîñò³ âèÿâ-
ëåííÿ ãåí³â-ïîçèòèâíèõ ïî äàíî-
ìó çàõâîðþâàííþ ãðóï, ãåíåòè÷-
í³ äîñë³äæåííÿ, ÿê³ ïðîâîäÿòüñÿ 
â íàø³é êðà¿í³ ïîîäèíîê³ òà íå 
âïðîâàäæåí³ â äîñòàòí³é ì³ð³ 
äëÿ ïðîâåäåííÿ ñêðèí³íãó ÂÌÄ 
³ âèçíà÷åííÿ ãðóï ðèçèêó äëÿ ¿¿ 
óñêëàäíåíèõ ôîðì [9]. 

Õî÷à ÂÌÄ º õâîðîáîþ â³-
êîâîãî õàðàêòåðó, îäíàê ñòâåð-
äæóâàòè, ùî âñ³ ëþäè, ùî äîñÿ-
ãëè ïîõèëîãî â³êó, îáîâ’ÿçêîâî 
íåþ çàõâîð³þòü, íå ìîæëèâî. Â 
çâ’ÿçêó ç öèì ³ñíóº âåëèêà íåîá-
õ³äí³ñòü ó âèÿâëåíí³ îá’ºêòèâíèõ 
îçíàê ìàêñèìàëüíî ðàííüîãî ïî-
÷àòêó äåãåíåðàòèâíîãî ïðîöåñó, 
à òàêîæ âèçíà÷åíí³ êðèòåð³¿â éîãî 
ïðîãðåñóâàííÿ. Çàãàëüíî â³äîìî 
ïðî âåëèê³ ñêëàäíîù³ ó ë³êóâàí-
í³ ï³çí³õ ôîðì â³êîâî¿ ìàêóëÿð-
íî¿ äåãåíåðàö³¿ òà íåìîæëèâ³ñòü 
ïîâåðíåííÿ âòðà÷åíèõ çîðîâèõ 
ôóíêö³é. Ïðîòå ãàðíà â³äïîâ³äü 
íà ðàíî ïî÷àòå êîíñåðâàòèâíå 
ë³êóâàííÿ ðîáèòü ïèòàííÿ ùîäî 
ðàííüî¿ ä³àãíîñòèêè ÂÌÄ íàä-
çâè÷àéíî àêòóàëüíèì ³ ñâîº÷àñ-
íèì. Òîìó ñó÷àñíà îôòàëüìîëî-

Òàáëèöÿ 2.

Çàëåæí³ñòü îôòàëüìîëîã³÷íèõ òà êë³í³êî-ëàáîðàòîðíèõ 
ïîêàçíèê³â â³ä ãåíîòèï³â âèâ÷åíèõ ïîë³ìîðô³çì³â ó ïàö³ºíò³â 

ç ÂÌÄ («ñóõà» ôîðìà – ² ï³äãðóïà îñíîâíî¿ ãðóïè), n= 128

Ïîêàçíèê

ARMS2, rs10490924
Êðèòå-

ð³é F

Ð³âåíü 
çíà÷ó-

ùîñò³ â³ä-
ì³ííîñò³, p

G/G (n=18) G/T (n=42) T/T (n=4)

ÒÕ, ðîêè 7,56±1,80 2,33±0,50 4,50±2,02 7,193 0,002

Õîë, ììîëü/ë 5,48±0,26 5,57±0,17 7,40±1,56 4,123 0,021

ËÏÍÙ, ììîëü/ë 3,41±0,21 3,70±0,15 5,45±1,36 5,620 0,006

²À, óì.îä. 3,04±0,31 3,44±0,20 5,20±0,92 4,379 0,017

CFH, rs800292

G/G (n=32) G/A (n=24) A/A (n=8)

ÒÕ, ðîêè 4,06±0,98 1,58±0,16 10,50±2,51 10,965 8,55E-05

ÖÒÑ, OD, ìêì 221,75±3,93 247,75±6,16 265,13±32,30 5,331 0,007

ÖÒÑ, OS, ìêì 234,63±5,17 241,58±4,94 287,75±33,15 5,486 0,006

Õîë, ììîëü/ë 5,53±0,17 5,26±0,21 7,35±0,72 10,071 1,66E-04

ËÏÍÙ, ììîëü/ë 3,73±0,16 3,25±0,19 5,13±0,62 9,597 2,38E-04

ËÏÄÍÙ, ììîëü/ë 0,24±0,02 0,21±0,02 1,45±1,11 4,569 0,014

ËÏÂÙ, ììîëü/ë 1,27±0,05 1,51±0,07 1,21±0,06 4,948 0,010

²À, óì.îä. 3,49±0,19 2,92±0,31 4,83±0,44 6,767 0,002

Åðèòðîöèòè,Ò/ë 4,79±0,07 4,60±0,07 4,90±0,03 3,324 0,043

Òðîìáîöèòè, Ã/ë 210,4±6,3 234,9±9,4 248,5±18,1 3,876 0,026

VEGFA rs2010963

G/G (n=22) G/C (n=30) C/C (n=12)

ÒÕ, ðîêè 3,55±1,07 2,60±0,67 8,00±2,19 5,011 0,010

ÒÃ, ììîëü/ë 1,24±0,13 1,05±0,05 1,67±0,21 5,952 0,004

Ãëþêîçà, ììîëü/ë 5,26±0,12 5,11±0,10 6,05±0,26 9,434 2,69E-04

Òðîìáîöèòè, Ã/ë 235,4±11,6 227,9±5,3 195,3±12,2 3,753 0,029

Ãåìîãëîá³í, ã/ë 133,73±3,07 140,00±1,61 151,00±3,54 8,543 0,001

VEGFA rs699947

C/C (n=22) C/A (n=40) A/A (n=2)

ÒÕ, ðîêè 5,36±1,37 2,45±0,51 18,00±2,00 12,609 2,61E-05

²ÌÒ, êã/ì2 25,88±0,53 26,79±0,53 32,66±0,67 4,658 0,013

Õîë, ììîëü/ë 6,10±0,34 5,31±0,15 7,70±0,90 5,777 0,005

ËÏÄÍÙ, ììîëü/ë 0,27±0,03 0,22±0,02 4,75±4,51 29,072 1,36E-09

Ãëþêîçà, ììîëü/ë 5,70±0,19 5,16±0,08 5,10±0,20 4,666 0,013

Ïðèì³òêà: ²À – ³íäåêñ àòåðîãåííîñò³; ²ÌÒ – ³íäåêñ ìàñè ò³ëà; ËÏÍÙ – ë³ïîïðîòå¿äè íèçüêî¿ 

ù³ëüíîñò³; ËÏÄÍÙ – ë³ïîïðîòå¿äè íàäíèçüêî¿ ù³ëüíîñò³; ËÏÂÙ – ë³ïîïðîòå¿äè âèñîêî¿ 

ù³ëüíîñò³; ÒÃ – òðèãë³öåðèäè; ÒÕ – òðèâàë³ñòü õâîðîáè; Õîë – õîëåñòåðèí.
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ã³ÿ âèìóøåíà øóêàòè òàê³ 
ìåòîäè äîñë³äæåííÿ, ÿê³ 
äîçâîëÿòü ñêëàñòè óÿâëåí-
íÿ ïðî òîíê³ ôóíêö³îíàëüí³ 
ïîðóøåííÿ ñòðóêòóð, íà 
ñàìîìó ðàííüîìó åòàï³ 
âòÿãóâàííÿ â ïàòîëîã³÷íèé 
ïðîöåñ ïðè ÂÌÄ, â ³äåàë³, 
íà äîêë³í³÷íîìó åòàï³ ðîç-
âèòêó öüîãî çàõâîðþâàííÿ. 
Íåîáõ³äíî ìàòè ìîæëèâ³ñòü 
âèä³ëèòè ïàö³ºíò³â ó ãðóïè 
ìàêñèìàëüíîãî ðèçèêó 
ðîçâèòêó äèñòðîô³÷íîãî 
ïðîöåñó öåíòðàëüíî¿ îá-
ëàñò³ ñ³òê³âêè çà ð³çíèìè 
éîãî ôîðìàìè, äëÿ çì³íè 
òà êîðèãóâàííÿ ðåæèìó ¿õ 
äèñïàíñåðíîãî ñïîñòåðå-
æåííÿ, ôîðìóâàííÿ â³ä-
ïîâ³äíèõ ðåêîìåíäàö³é ïî 
ñòèëþ æèòòÿ òà ïðèéîìó 
ïðîô³ëàêòè÷íèõ ïðåïàðà-
ò³â. Âñå öå áóäå ñïðèÿòè 
ö³ëüîâîìó ìàêñèìàëüíî 
äîâãîìó çáåðåæåííþ çî-
ðîâèõ ôóíêö³é ó ïàö³ºíò³â 
ç òàêèìè âàæêèìè, ³íâàë³-
äèçóþ÷èìè çàõâîðþâàí-
íÿìè, ÿê â³êîâà ìàêóëÿðíà 
äåãåíåðàö³ÿ [9]. Êð³ì òîãî, 
ôîðìóâàííÿ ãðóï ðèçèêó òà 
âïðîâàäæåííÿ âèçíà÷åííÿ 
ãåíåòè÷íèõ ìàðêåð³â äî-
ïîìîæå ó ïëàíóâàíí³ ³íäè-
â³äóàëüíîãî ìåíåäæìåíòó 
äëÿ êîæíîãî ïàö³ºíòà áåç 
ÂÌÄ, ùî çíà÷íî ï³äâèùèòü 
ÿê³ñòü îôòàëüìîëîã³÷íî¿ 
äîïîìîãè íà ïåðâèííîìó 
òà âòîðèííîìó ð³âí³ íàäàí-
íÿ ìåäè÷íî¿ äîïîìîãè íà-
ñåëåííþ Óêðà¿íè. 

Âèñíîâêè. Ïîºäíàí-
íÿ âèçíà÷åííÿ êë³í³÷íèõ òà 
ãåíåòè÷íèõ ïîêàçíèê³â ïðè 
ïåðâèííîìó ñêðèí³íãó íà 
ïîë³êë³í³÷íîìó åòàï³ – ñó-
÷àñí³ òà ïåðñïåêòèâí³ ñïî-
ñîáè ðàííüî¿, äîêë³í³÷íî¿ 
ä³àãíîñòèêè ïàö³ºíò³â íà 
ÂÌÄ.

Äîñë³äæåííÿ âèçíà-
÷èëè, ùî ïðè «ñóõ³é» 
ôîðì³ ÂÌÄ ïîë³ìîð-
ô³çìè rs10490924 ãåíà 
ARMS2, rs800292 ãåíà CFH, 
rs2010963 ãåíà VEGFA ³ 
rs699947 ãåíà VEGFA ìàþòü 
ïàòîãåíåòè÷íå çíà÷åííÿ òà 
ñïðèÿþòü ã³ïåðõîëåñòåðè-
íåì³¿, àòåðîãåíí³é äèñë³-
ï³äåì³¿ òà çãóùåííþ êðîâ³. 

Òàáëèöÿ 3.

Çàëåæí³ñòü îôòàëüìîëîã³÷íèõ òà êë³í³êî-ëàáîðàòîðíèõ 
ïîêàçíèê³â â³ä ãåíîòèï³â âèâ÷åíèõ ïîë³ìîðô³çì³â ó ïàö³ºíò³â ç 

ÂÌÄ («âîëîãà» ôîðìà – ²² ï³äãðóïà îñíîâíî¿ ãðóïè), n= 160

Ïîêàçíèê
ARMS2, rs10490924 Êðèòå-

ð³é F

Ð³âåíü çíà-
÷óùîñò³ â³ä-
ì³ííîñò³, pG/G (n=16) G/T (n=58) T/T (n=6)

ÌÃÇÊ, OD 0,49±0,09 0,36±0,04 0,11±0,05 3,170 0,048

ÌÃÇÊ, OS 0,55±0,07 0,36±0,04 0,22±0,07 3,522 0,034

ÒÃ, ììîëü/ë 1,71±0,19 1,31±0,09 0,85±0,09 4,011 0,022

ËÏÄÍÙ, ììîëü/ë 0,39±0,04 0,26±0,02 0,16±0,03 7,503 0,001

Ëåéêîöèòè, Ã/ë 7,63±0,54 6,34±0,17 5,57±0,52 6,192 0,003

Ãåìîãëîá³í, ã/ë 153,69±2,63 137,00±1,75 139,50±5,51 10,586 8,67E-05

CFH, rs800292

G/G (n=23) G/A (n=37) A/A (n=20)

ÌÃÇÊ, OD 0,62±0,07 0,33±0,05 0,13±0,04 16,753 9,11E-07

ÌÃÇÊ, OS 0,55±0,06 0,40±0,05 0,17±0,04 9,796 1,62E-04

ÖÒÑ, OD, ìêì 240,7±9,3 335,6±25,0 386,8±34,1 7,087 0,001

Õîë, ììîëü/ë 6,26±0,22 5,34±0,16 6,34±0,27 8,289 0,001

ÒÃ, ììîëü/ë 0,98±0,08 1,41±0,11 1,69±0,19 6,362 0,003

ËÏÍÙ, ììîëü/ë 4,40±0,18 3,38±0,15 4,13±0,27 8,452 4,80E-04

²A, óì.îä 3,15±0,25 3,42±0,17 4,10±0,28 3,817 0,026

Ëåéêîöèòè, Ã/ë 6,01±0,21 7,05±0,28 6,21±0,35 3,968 0,023

ØÎÅ, ìì/ãîä. 10,09±0,94 10,70±0,64 6,95±0,45 6,865 0,002

VEGFA rs2010963

G/G (n=21) G/C (n=45) C/C (n=14)

ÒÕ, ðîêè 2,48±0,30 3,84±0,52 5,21±1,07 3,175 0,047

ÖÒÑ, OD, ìêì 291,86±25,94 301,62±18,41 427,57±47,71 5,453 0,006

Õîë, ììîëü/ë 6,50±0,26 5,44±0,14 6,21±0,29 8,358 0,001

ËÏÍÙ, ììîëü/ë 4,51±0,22 3,45±0,16 4,21±0,18 9,316 2,38E-04

ØÎÅ,ìì/ãîä. 11,00±0,69 9,89±0,65 6,50±0,49 6,385 0,003

VEGFA rs699947

C/C (n=10) C/A (n=58) A/A (n=12)

ÒÕ, ðîêè 1,50±0,27 3,47±0,41 6,83±0,94 9,637 1,84E-04

ÌÃÇÊ, OD 0,55±0,09 0,38±0,04 0,14±0,07 4,602 0,013

ÌÃÇÊ, OS 0,69±0,07 0,38±0,04 0,18±0,05 9,005 3,06E-04

ÖÒÑ, OD, ìêì 311,30±31,99 291,16±14,38 474,00±58,57 10,455 9,62E-05

Òðîìáîöèòè, Åä/ë 188,50±14,00 210,71±6,30 242,17±11,11 3,847 0,026

Ãåìîãëîá³í, ã/ë 149,60±2,33 140,52±1,98 133,00±3,03 3,931 0,024

Ïðèì³òêà: ²À – ³íäåêñ àòåðîãåííîñò³; ²ÌÒ – ³íäåêñ ìàñè ò³ëà; ËÏÍÙ – ë³ïîïðîòå¿äè íèçüêî¿ ù³ëüíîñò³; 

ËÏÄÍÙ – ë³ïîïðîòå¿äè íàäíèçüêî¿ ù³ëüíîñò³; ËÏÂÙ – ë³ïîïðîòå¿äè âèñîêî¿ ù³ëüíîñò³; ÌÃÇÊ – 

ìàêñèìàëüíà ãîñòðîòà çîðó ç êîðåêö³ºþ; ÒÃ – òðèãë³öåðèäè; ÒÕ – òðèâàë³ñòü õâîðîáè; Õîë – õîëåñòåðèí.
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Â òîé æå ÷àñ, ïðè «âîëîã³é» 
ôîðì³ ÂÌÄ ïîë³ìîðô³çìè 
âêàçàíèõ ãåí³â íå ïîâ’ÿçàí³ ç 
öèìè ïàòîãåíåòè÷íèìè ôàê-
òîðàìè.

Ïåðñïåêòèâè ïîäàëü-
øèõ äîñë³äæåíü. Ïðî-
âåäåíèé àíàë³ç ë³òåðàòóðè 
ñâ³ä÷èòü ïðî òå, ùî äîêë³í³÷-
íà ä³àãíîñòèêà ÂÌÄ º àêòó-
àëüíèì çàâäàííÿì îôòàëü-
ìîëîã³¿ íà ñó÷àñíîìó åòàï³. 
Òîìó ñâîº÷àñíèì âèäàºòü-
ñÿ ïðîâåñòè ïîäàëüøå ïî-
ãëèáëåíå äîñë³äæåííÿ âè-
çíà÷åííÿ ïîë³ìîðô³çì³â 
ãåí³â ARMS2 (rs10490924), 
CFH(rs800292), VEGFA 
(rs2010963 òà rs699947) ç 
ðîçâèòêîì ÂÌÄ ó ïàö³ºí-
ò³â Óêðà¿íñüêî¿ ïîïóëÿö³¿ ³ 
íàóêîâî îá´ðóíòóâàòè ìî-
äåëü ³íäèâ³äóàëüíîãî ãåíå-
òè÷íîãî ìåíåäæìåíòó òà 
óäîñêîíàëèòè îðãàí³çàö³þ 
îôòàëüìîëîã³÷íî¿ äîïîìîãè 
ïàö³ºíòàì ç ÂÌÄ íà ïîë³êë³-
í³÷íîìó åòàï³.

Òàáëèöÿ 4.

Çíà÷óù³ñòü â³äì³ííîñòåé (p çà êðèòåð³ºì 2) â ðîçïîä³ë³ 
ãåíîòèï³â òà àëåëåé ïîë³ìîðô³çì³â ì³æ ïàö³ºíòàìè, ÿê³ ìàþòü 

ÂÌÄ íà îäíîìó îö³ àáî íà îáîõ î÷àõ, ñòóï³íü àñîö³àö³¿ ãåíîòèï³â 
ç óðàæåííÿì îäíîãî àáî îáîõ î÷åé (OR) ïðè â³ðîã³äíîìó 

³íòåðâàë³ 95%, n= 162

Ãåíîòèïè

ARMS2 rs10490924

2 îêà 1 îêî 2 p
OR

çíà÷. 95% CI

G/G 0,000 0,270

6,49 0,04

0,07 0,00-1,24

G/T 0,889 0,667 4,00 0,88-18,21

T/T 0,111 0,063 1,84 0,36-9,46

CFH rs800292

G/G 0,056 0,429

37,18 9,0E-9

0,08 0,01-0,61

G/A 0,222 0,452 0,35 0,11-1,11

A/A 0,722 0,119 19,24 6,01-61,61

VEGFA rs2010963

G/G 0,111 0,325

7,38 0,02

0,26 0,06-1,18

G/C 0,500 0,524 0,91 0,34-2,44

C/C 0,389 0,151 3,58 1,23-10,41

VEGFA rs699947

C/C 0,000 0,254

16,37 0,0003

0,08 0,00-1,34

C/A 0,667 0,683 0,93 0,33-2,66

A/A 0,333 0,063 7,38 2,19-24,82
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ÏÐÎÃÍÎÇÓÂÀÍÍß ÐÎÇÂÈÒÊÓ ÂÌÄ Â ÇÀËÅÆÍÎÑÒ² Â²Ä ÊË²Í²×ÍÈÕ ÒÀ ÃÅÍÅÒÈ×ÍÈÕ ÏÎÊÀÇÍÈÊ²Â, 

ÂÈÇÍÀ×ÅÍÈÕ ÏÐÈ ÏÅÐÂÈÍÍÎÌÓ ÑÊÐ²Í²ÍÃÓ
Ôðîëîâà Ñ. Ñ.
Ðåçþìå. Â³êîâà ìàêóëÿðíà äåãåíåðàö³ÿ â³äíîñèòüñÿ äî ìóëüòèôàêòîð³àëüíèõ çàõâîðþâàíü. Âåäó÷èìè ôàê-

òîðàìè ðèçèêó ââàæàþòü: â³ê, æ³íî÷ó ñòàòü, ñïàäêîâ³ñòü, åòí³÷íèé ôàêòîð, ïàë³ííÿ, ã³ïåðìåòðîï³÷íó ðåôðàêö³þ, 
íàäëèøêîâà ä³ÿ ñîíÿ÷íîãî ñâ³òëà òà ³îí³çóþ÷îãî âèïðîì³íåííÿ, ñòàí ï³ñëÿ åêñòðàêö³¿ êàòàðàêòè ç ³ìïëàíòàö³ºþ 
²ÎË, ñèñòåìí³ ôàêòîðè. Îäíàê, òàêòèêà ³ äèíàì³êà íàóêîâèõ äîñë³äæåíü ïàòîãåíåçó ÂÌÄ íà ñó÷àñíîìó åòàï³ õà-
ðàêòåðèçóþòüñÿ íåîäíîð³äí³ñòþ ³ â³äñóòí³ñòþ ñèñòåìàòèçîâàíîãî, êîíñòðóêòèâíîãî ï³äõîäó. Îñòàòî÷íî íå âè-
çíà÷åíî òà íå çàê³í÷åí³ äîñë³äæåííÿ ùîäî âèâ÷åííÿ âïëèâó ãåí³â íà ðîçâèòîê çàõâîðþâàííÿ. Â ñòàòò³ ïðåäñòàâ-
ëåíî àíàë³ç äîñë³äæåííÿ çâ’ÿçêó êë³í³êî-ëàáîðàòîðíèõ ïîêàçíèê³â ç ãåíîòèïàìè ïîë³ìîðô³çì³â ãåí³â ARMS2 
(rs10490924), CFH (rs800292), VEGFA (rs2010963 òà rs699947) ó ð³çíèõ ãðóïàõ õâîðèõ ç â³êîâîþ ìàêóëÿðíîþ 
äåãåíåðàö³ºþ â óêðà¿íñüê³é ïîïóëÿö³¿. Â äîñë³äæåíí³ ïðèéìàëè ó÷àñòü 182 ïàö³ºíòà (364 îêà) ç «ñóõîþ» (64 ïà-
ö³ºíòà) ³ «âîëîãîþ» (80 ïàö³ºíò³â) ôîðìàìè ÂÌÄ. Âñ³ì ïàö³ºíòàì áóëî ïðîâåäåíî êîìïëåêñíå îôòàëüìîëîã³÷íå 
òà ëàáîðàòîðíå äîñë³äæåííÿ. Ïîë³ìîðôí³ âàð³àíòè ãåí³â âèçíà÷àëè ìåòîäîì ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ 
â ðåæèì³ ðåàëüíîãî ÷àñó ç âèêîðèñòàííÿì ðåàêòèâ³â TaqMan®SNP Genotyping Assay, Life-technologies (ÑØÀ) 
â àâòîìàòè÷íîìó àìïë³ô³êàòîð³ Real-Time PCR System 7500 (Applied Biosystems, ÑØÀ). Ñòàòèñòè÷íèé àíàë³ç 
ïðîâîäèëè çà äîïîìîãîþ ïàêåòà ïðîãðàì SPSS 11.0, MedStat (2004-2012). Ðåçóëüòàòè äîñë³äæåíü âêàçóþòü 
íà ïàòîãåíåòè÷íå çíà÷åííÿ ì³íîðíèõ (ðèçèêîâèõ ïî âèíèêíåííþ ÂÌÄ) àëåëåé ïîë³ìîðô³çì³â rs800292 ãåíà 
CFH, rs2010963 ³ rs699947 ãåíà VEGFA ÿê³, íà â³äì³íó â³ä ãðóïè ïîð³âíÿííÿ, îáóìîâëþþòü ã³ïåðõîëåñòåðèíåì³þ, 
àòåðîãåííó äèñë³ï³äåì³þ òà çãóùåííÿ êðîâ³. Âñ³ ö³ ôàêòîðè ìàþòü ïåâíå ïàòîãåíåòè÷íå çíà÷åííÿ äëÿ «ñóõî¿» 
ôîðìè ÂÌÄ. Ïðè «âîëîã³é» ôîðì³ ì³íîðí³ ðèçèêîâ³ àëåë³ ïîë³ìîðô³çìó rs10490924 ãåíà ARMS2, rs800292 ãåíà 
CFH íå áóëè ïîâ’ÿçàí³ ç òàêèìè ïàòîãåíåòè÷íèìè ôàêòîðàìè. Êð³ì òîãî, àíàë³ç ðåçóëüòàò³â âêàçóâàâ, ùî âñ³ äî-
ñë³äæåí³ ïîë³ìîðô³çìè ìàþòü çíà÷óùèé çâ’ÿçîê ³ç äâîá³÷íèì óðàæåííÿì ïðè ÂÌÄ. Îñîáëèâî öå ñòîñóâàëîñÿ 
rs800292 ãåíà CFH.

Êëþ÷îâ³ ñëîâà: â³êîâà ìàêóëÿðíà äåãåíåðàö³ÿ, ïîë³ìîðô³çì, àëåë³, ãåíè, ARMS2, CFH ³ VEGFA.

ÓÄÊ 617.735-007.17:617.751]-053.8/.9-092-07:575.191:577.21
ÏÐÎÃÍÎÇÈÐÎÂÀÍÈÅ ÐÀÇÂÈÒÈß ÂÌÄ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÊËÈÍÈ×ÅÑÊÈÕ È ÃÅÍÅÒÈ×ÅÑÊÈÕ ÏÎ-

ÊÀÇÀÒÅËÅÉ, ÎÏÐÅÄÅËßÅÌÛÕ ÏÐÈ ÏÅÐÂÈ×ÍÎÌ ÑÊÐÈÍÈÍÃÅ
Ôðîëîâà Ñ. Ñ.
Ðåçþìå. Âîçðàñòíàÿ ìàêóëÿðíàÿ äåãåíåðàöèÿ îòíîñèòñÿ ê ìóëüòèôàêòîðèàëüíûì çàáîëåâàíèÿì. Âå-

äóùèìè ôàêòîðàìè ðèñêà ñ÷èòàþò âîçðàñò, æåíñêèé ïîë, íàñëåäñòâåííîñòü, ýòíè÷åñêèé ôàêòîð, êóðåíèå, 
ãèïåðìåòðîïè÷åñêóþ ðåôðàêöèþ, èçáûòî÷íîå âîçäåéñòâèå ñîëíå÷íîãî ñâåòà è èîíèçèðóþùåãî èçëó÷åíèÿ, 
ñîñòîÿíèå ïîñëå ýêñòðàêöèè êàòàðàêòû ñ èìïëàíòàöèåé ÈÎË, ñèñòåìíûå ôàêòîðû. Îäíàêî, òàêòèêà è äèíà-
ìèêà íàó÷íûõ èññëåäîâàíèé ïàòîãåíåçà ÂÌÄ íà ñîâðåìåííîì ýòàïå õàðàêòåðèçóþòñÿ íåîäíîðîäíîñòüþ è 
îòñóòñòâèåì ñèñòåìàòèçèðîâàííîãî, êîíñòðóêòèâíîãî ïîäõîäà. Îêîí÷àòåëüíî íå îïðåäåëåíû è íå çàêîí÷åíû 
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èññëåäîâàíèÿ ïî èçó÷åíèþ âëèÿíèÿ ãåíîâ íà ðàçâèòèå çàáîëåâàíèÿ. Â ñòàòüå ïðåäñòàâëåíî àíàëèç èññëåäî-
âàíèÿ ñâÿçè êëèíèêî-ëàáîðàòîðíûõ ïîêàçàòåëåé ñ ãåíîòèïàìè ïîëèìîðôèçìîâ ãåíîâ ARMS2 (rs10490924), 
CFH (rs800292), VEGFA (rs2010963 è rs699947) â ðàçíûõ ãðóïïàõ áîëüíûõ ñ âîçðàñòíîé ìàêóëÿðíîé äåãåíå-
ðàöèåé â óêðàèíñêîé ïîïóëÿöèè. Â èññëåäîâàíèè ïðèíèìàëè ó÷àñòèå 182 ïàöèåíòà (364 ãëàçà) ñ «ñóõîé» (64 
ïàöèåíòà) è «âëàæíîé» ôîðìàìè ÂÌÄ. Âñåì ïàöèåíòàì áûëî ïðîâåäåíî êîìïëåêñíîå îôòàëüìîëîãè÷åñêîå 
è ëàáîðàòîðíûå èññëåäîâàíèÿ. Ïîëèìîðôíûå âàðèàíòû ãåíîâ îïðåäåëÿëè ìåòîäîì ïîëèìåðàçíîé öåïíîé 
ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè ñ èñïîëüçîâàíèåì ðåàêòèâîâ TaqMan®SNP Genotyping Assay, Life-
technologies (ÑØÀ) â àâòîìàòè÷åñêîì àìïëèôèêàòîðå Real-Time PCR System 7500 (Applied Biosystems, ÑØÀ). 
Ñòàòèñòè÷åñêèé àíàëèç ïðîâîäèëè ñ ïîìîùüþ ïàêåòà ïðîãðàìì SPSS 11.0, MedStat (2004-2012). Ðåçóëüòàòû 
èññëåäîâàíèÿ óêàçûâàþò íà ïàòîãåíåòè÷åñêîå çíà÷åíèå ìèíîðíûõ (ðèñêîâûõ ïî âîçíèêíîâåíèþ ÂÌÄ) àë-
ëåëåé ïîëèìîðôèçìîâ rs800292 ãåíà CFH, rs2010963 è rs699947 ãåíà VEGFA, êîòîðûå, â îòëè÷èå îò ãðóïïû 
ñðàâíåíèÿ, îáóñëîâëèâàþò ãèïåðõîëåñòåðèíåìèþ, àòåðîãåííóþ äèñëèïèäåìèþ è ñãóùåíèå êðîâè. Âñå 
ýòè ôàêòîðû èìåþò îïðåäåëåííîå ïàòîãåíåòè÷åñêîå çíà÷åíèå äëÿ ÂÌÄ. Ïðè «âëàæíîé» ôîðìå ìèíîðíûå 
ðèñêîâûå àëëåëè ïîëèìîðôèçìà rs10490924 ãåíà ARMS2, rs800292 ãåíà CFH íå áûëè ñâÿçàíû ñ òàêèìè ïàòî-
ãåíåòè÷åñêèìè ôàêòîðàìè. Êðîìå òîãî, àíàëèç ðåçóëüòàòîâ óêàçûâàë, ÷òî âñå èññëåäîâàííûå ïîëèìîðôèçìû 
èìåþò çíà÷èìóþ ñâÿçü ñ äâóñòîðîííèì ïîðàæåíèåì ïðè ÂÌÄ. Îñîáåííî ýòî êàñàëîñü rs800292 ãåíà CFH.

Êëþ÷åâûå ñëîâà: âîçðàñòíàÿ ìàêóëÿðíàÿ äåãåíåðàöèÿ, ïîëèìîðôèçì, àëëåëè, ãåíû, ARMS2, CFH è 
VEGFA.

UDC 617.735-007.17:617.751]-053.8/.9-092-07:575.191:577.21
FORECASTING THE AMD DEVELOPMENT ACCORDING TO CLINICAL AND GENETIC INDICATORS, 

DETERMINED DURING PRIMARY SCREENING 
Frolova S. S.
Abstract. Age-related macular degeneration refers to multifactorial diseases. The leading risk factors are age, 

female sex, heredity, ethnic factor, smoking, hypermetropic refraction, excessive sunlight and ionizing radiation, state 
after the extraction of cataracts with IOL implantation, systemic factors such as cardiovascular disease (arteriosclerosis 
and arterial Hypertension), unbalanced diet and hyperlipidemia, etc. However, the tactics and dynamics of scientific 
research on the pathogenesis of AMD are nowadays characterized by heterogeneity and the lack of a systematic and 
constructive approach to the study of the phenomena underlying the development of pathological changes in the 
posterior pole of the eyeball. The studies on the influence of genes on the development of the disease have neither 
been completely defined nor finished yet. 

The aim of this study was to determine the relationship between the clinical and laboratory parameters and the 
genotypes of ARMS2 (rs10490924), CFH (rs800292), and VEGFA (rs2010963 and rs699947) polymorphisms in 
different groups of patients with age-related macular degeneration within the Ukrainian population.

Object and methods. The study involved 182 patients (364 eyes). The main group consisted of 144 patients, 
including the 64 patients who had the “dry” form of AMD and 80 patients with the “wet” form of AMD. A comparison 
group consisted of 38 patients (with no age-related macular degeneration in both eyes).

Ophthalmic studies included visometry, refractometry, pneumotonometry, perimetry, biomicroscopy of the anterior 
and posterior sections of the eye with a slit lamp and lenses for biomicroscopy, optical coherent tomography with the 
calculation of the central thickness of the retina, retinal edema values, determination of the presence or absence of 
subretinal neovascularization, and, if necessary, fluorescence angiography of the retina. Laboratory studies included 
determination of complete blood count values (erythrocytes, leukocytes, platelets, ESR, haemoglobin), blood glucose 
and lipidogram key indicators (cholesterol, low-density lipoproteins (LDL), very-low-density lipoproteins (VLDL), high-
density lipoproteins (HDL), Atherogenicity index (IAP), and triglycerides).

Polymorphic variants of ARMS2 (rs10490924), CFH (rs800,292), VEGFA (rs2010963 and rs699947) were 
determined during the polymerase chain reaction conducted in real time with the help of such reagents as TaqMan 
® SNP Genotyping Assay, and Life-technologies (USA) in Thermocyclers Real-Time PCR System 7500 (Applied 
Biosystems, USA) auto amplifier. Statistical analysis was performed with the help of SPSS 11.0, and MedStat (2004-
2012) software package.

Results. Therefore, such data indicate the pathogenic significance of the minor (constituting the risk of AMD 
occurrence) alleles of polymorphisms CFH rs800292, VEGFA rs2010963 sand rs699947, which, unlike in the case of 
the control group, cause hypercholesterolemia, atherogenic dyslipidemia and blood thickening. All these factors have 
a certain pathogenic significance for “dry” form of AMD. In the case of the “wet” form the minor risk alleles of ARMS2 
rs10490924 and CFH rs800292 polymorphisms have not been associated with such pathogenic factors. Analysis of 
the obtained data showed that all polymorphisms studied have a significant relationship with the bilateral lesion in the 
case of AMD. This was especially true for CFH rs800292.

Conclusions. In the case of the “dry” form of AMD the polymorphisms of ARMS2 rs10490924 and CFH rs800292 
have had a pathogenic significance and contributed to hypercholesterolemia, atherogenic dyslipidemia and blood 
thickening. To a lesser extent, this has also been true for polymorphisms of VEGFA. In the case of the “wet” form, the 
polymorphisms of these genes have not been associated with these pathogenic factors, but contributed significantly 
to lower visual acuity in both eyes, as well as to edema of the retina. Minor homozygous genotypes of all polymorphisms 
studied increase the risk of bilateral lesion in the case of AMD significantly, while ancestral homozygotes reduce this 
risk dramatically.

Keywords: age-related macular degeneration, polymorphism, alleles, genes, ARMS2, CFH and VEGFA.
Ðåöåíçåíò — ïðîô. Áåçêîðîâàéíà ². Ì.
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