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Âñòóï
Â³äêðèòòÿ àñîö³àö³é ì³æ HLA (human leukocyte

antigens) ³ õâîðîáàìè áóëî ôàêòîì, ÿêèé çì³íèâ êë³í³÷í³
óÿâëåííÿ â ñó÷àñí³é ìåäèöèí³. Òå, ùî ³ñíóþòü õâîðîáè,
ùî ïåðåäàþòüñÿ óñïàäêîâàíî, òîáòî ãåíåòè÷íî äåòåðì³-
íîâàí³, â³äîìî äàâíî. Ïðîòå, ö³ õâîðîáè ïîâ’ÿçàí³ ç ïî-
ëîìêàìè â ãåíåòè÷íîìó àïàðàò³. Ôåíîìåí àñîö³àö³é HLA
³ õâîðîáîþ ìàº ³íøó ïðèðîäó: â³í ïîâ’ÿçàíèé ç àáñîëþò-
íî ïîâíîö³ííèì ãåíîòèïîì, â ÿêîìó, ïðîòå, º ñâî¿ çàïðîã-
ðàìîâàí³ ÷èííèêè ðèçèêó äëÿ îðãàí³çìó ëþäèíè, ùî ç’ÿâ-
ëÿºòüñÿ íà ñâ³ò çäîðîâèì.

Äî ïî÷àòêó 80-õ ðîê³â 20 ñòîð³÷÷ÿ îñíîâí³ àñîö³àö³¿,
àáî îñíîâí³ ÷èííèêè ðèçèêó, áóëè âèÿâëåí³ â ìåæàõ HLA-À,
Â-ëîêóñîâ. ², îñê³ëüêè äî öüîãî ÷àñó çá³ëüøèëàñÿ òî÷í³ñòü
HLA-DR òèïóâàííÿ çà ðàõóíîê âèêîðèñòàííÿ ïîë³ìåðàç-
íî¿ ëàíöþãîâî¿ ðåàêö³¿, òî áóëè âèÿâëåíî áàãàòî àñîö³àö³é
HLA- çàëåæíèõ çàõâîðþâàíü ç DR-àíòèãåíàìè. Ó áàãàòüîõ
âèïàäêàõ ñàìå âçàºìîçâ’ÿçîê õâîðîáà – HLA-DR ïåðâèí-
íèé; àñîö³àö³¿ ç HLA-À, Â, ÿê ïðàâèëî, ³ñíóþòü çà ðàõóíîê
âèñîêîãî íåð³âíîâàæíîãî ç÷åïëåííÿ ïåâíèõ àíòèãåí³â
HLA-À, Â ³ DR [1].

Íàÿâí³ñòü â³äïîâ³äíèõ àíòèãåí³â HLA ïîâ’ÿçàíà ç ðèçè-
êîì ðîçâèòêó ïîíàä 500 çàõâîðþâàíü [2], â òîìó ÷èñë³ çàõ-
âîðþâàíü î÷åé [7]. Êð³ì òîãî, íà ðîçâèòîê çàõâîðþâàííÿ
ìàþòü âïëèâ òàê³ ôàêòîðè ÿê â³ê, ñòàòü, ðàñà, âïëèâ çîâí³-
øíüîãî ñåðåäîâèùà, êë³ìàòè÷í³ óìîâè òà ³í.

Çíà÷íå ðîçïîâñþäæåííÿ ãëàóêîìè, ñêëàäíîñò³ ðàííüî¿
ä³àãíîñòèêè òà ë³êóâàííÿ º ïðè÷èíàìè óâàãè äî öüîãî çàõ-
âîðþâàííÿ ç³ ñòîðîíè â÷åíèõ òà ë³êàð³â.

Äîñë³äæåííÿ ãåí³â ñèñòåìè HLA ïðè ïåðâèíí³é â³äêðè-
òîêóòîâ³é ãëàóêîì³ (ÏÂÊÃ) ïðîâîäèëèñÿ áàãàòüìà â÷åíèìè
ùå ç 70-õ ðîê³â ìèíóëîãî ñòîð³÷÷ÿ. Àëå öå áóëè äîñë³äæåí-
íÿ ãåí³â HLA ² êëàñó [8]. Ó Ãðåö³¿ ÏÂÊÃ ñóïðîâîäæóâàëàñÿ
ï³äâèùåííÿì ð³âíÿ HLA À2 àíòèãåíó [5], â ²çðà¿ë³ – Â7 ³ Â17
[10] ³ íà Êàâêàç³ – Â7 ³ Â12 [9]. Â Àìåðèö³ ó íåãðî¿äíî¿ ðàñè
ñïîñòåð³ãàâñÿ äåô³öèò àíòèãåí³â HLA – A1 ³ A11 [3].

Îñòàíí³ì ÷àñîì ïðîâîäèëè äîñë³äæåííÿ ³ ãåí³â ²² êëà-
ñó ñèñòåìè HLA, àëå íåäîñòàòíÿ ê³ëüê³ñòü îáñòåæóâàíèõ
÷è â³äñóòí³ñòü êîíòðîëüíèõ ãðóï íå äàþòü ïîâíîòè äîñòî-
â³ðíîñò³ îòðèìàíèõ äàíèõ [4, 6], òîìó ïðîâåäåííÿ äîñë³ä-
æåíü ïî âèçíà÷åííþ ãåí³â ²² êëàñó ñèñòåìè HLA ó ïàö³ºíò³â
³ç ïåðâèííîþ â³äêðèòîêóòîâîþ ãëàóêîìîþ º àêòóàëüíèì
äëÿ äîñë³äæåííÿ â äàíèé ÷àñ.

Ìåòà ðîáîòè: âñòàíîâëåííÿ àñîö³àòèâíèõ çâ’ÿçê³â ì³æ
HLA ç ïåðâèííîþ â³äêðèòîêóòîâîþ ãëàóêîìîþ.

Ìåòîäè äîñë³äæåííÿ. Îôòàëüìîëîã³÷í³ ìåòîäè äîñë³-
äæåíü: â³çîìåòð³ÿ, á³îì³êðîñêîï³ÿ, ãîí³îñêîï³ÿ, òîíîãðà-
ô³ÿ, òîíîìåòð³ÿ, îôòàëüìîñêîï³ÿ, ñòàòè÷íà òà äèíàì³÷íà
ïåðèìåòð³ÿ, ïàõ³ìåòð³ÿ, îïòè÷íà êîãåðåíòíà òîìîãðàô³ÿ,
êîíôîêàëüíà ñêàíóþ÷à ëàçåðíà îôòàëüìîñêîï³ÿ. Âèçíà-
÷åííÿ ñïåöèô³÷íîñòåé ãåí³â HLA DRB1 òà HLA DQB1 âè-
êîíóâàëè çà äîïîìîãîþ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿.

Ïðè îö³íö³ âçàºìîçâ’ÿçêó HLA – DR – àíòèãåí³â ç ÏÂÊÃ
íåîáõ³äíî âñòàíîâèòè: 1) ÷è ³ñíóº ñòàòèñòè÷íî çíà÷óùà
ð³çíèöÿ ì³æ ÷àñòîòîþ íîñ³¿â àíòèãåíà ã³ñòîñóì³ñíîñò³ â
ãðóï³ õâîðèõ ³ â ãðóï³ çäîðîâèõ îñ³á. ßêùî ð³çíèöÿ ñòàòèñ-
òè÷íî çíà÷óùà, öå ñâ³ä÷èòü ïðî ãåíåòè÷íèé ÷èííèê, â äà-
íîìó âèïàäêó HLA –àíòèãåíè, íîñ³éñòâî ÿêîãî ïðèâåðòàº
äî çàõâîðþâàííÿ; 2) íàñê³ëüêè ñèëüíà àñîö³àö³ÿ ì³æ àíòè-
ãåíîì ³ õâîðîáîþ. Ó êë³í³÷í³é ïðàêòèö³ øèðîêî âèêîðèñ-
òîâóþòü ìåòîä, ùî îö³íþº ñòóï³íü àñîö³àö³¿ ì³æ àíòèãå-
íîì ³ õâîðîáîþ, êðèòåð³é â³äíîñíîãî ðèçèêó (RR-relative
risk). Á³îëîã³÷íèé ñåíñ ïîêàçíèêà – âèçíà÷åííÿ ñòóïåíÿ
ðèçèêó ðîçâèòêó õâîðîáè ó íîñ³¿â àíòèãåíà â ïîð³âíÿíí³ ç
³íäèâ³äàìè, ùî íå íåñóòü äàíèé àíòèãåí. Ïîêàçíèêè â³äíîñ-
íîãî ðèçèêó á³ëüøå 2 ââàæàþòüñÿ çíà÷óùèìè. Äëÿ õàðàê-
òåðèñòèêè àñîö³àö³é ââåäåíèé ùå îäèí ïîêàçíèê, ùî äî-
ïîâíþº ïîêàçíèê â³äíîñíîãî ðèçèêó, – åò³îëîã³÷íà ôðàê-
ö³ÿ (EF, ó). Á³îëîã³÷íèé ñåíñ EF – âèçíà÷åííÿ íåãàéíîãî
âïëèâó ïåâíîãî àíòèãåíà íà ðîçâèòîê õâîðîáè. Ôîðìóëà
åò³îëîã³÷íî¿ ôðàêö³¿ âðàõîâóº ÷àñòîòó â³äïîâ³äíîãî àëëå-
ëÿ â ïîïóëÿö³¿, ÿêùî åò³îëîã³÷íà ôðàêö³ÿ ó=0, òî àñîö³àö³¿
ì³æ õâîðîáîþ ³ àíòèãåíîì íåìàº; ïðè ïîçèòèâíèõ àñîö³à-
ö³ÿõ ìàº çíà÷åííÿ âèùå 0 äî 1.

Íà áàç³ î÷íîãî â³ää³ëåííÿ Öåíòðàëüíî¿ ì³ñüêî¿ (Îëåê-
ñàíäð³âñüêî¿) êë³í³÷íî¿ ë³êàðí³ ì. Êèºâà áóëî îáñòåæåíî
80 õâîðèõ (134 îêà) ç ïåðâèííîþ â³äêðèòîêóòîâîþ ãëàóêî-
ìîþ (ÏÂÊÃ). Â³ê õâîðèõ ñòàíîâèâ â³ä 37 äî 84 ðîê³â Ñå-
ðåäí³é â³ê ÷îëîâ³ê³â – 67 ðîê³â. Ñåðåäí³é â³ê æ³íîê – 70
ðîê³â. Ñåðåäí³é â³ê îáñòåæåíèõ õâîðèõ ñòàíîâèâ 69 ðîê³â.
Êîíòðîëüíó ãðóïó ñêëàäàëè 70 çäîðîâèõ (140 î÷åé) ëþäåé
â³êîì â³ä 49 äî 85 ðîê³â.

Ðåçóëüòàòè òà îáãîâîðåííÿ
Çà äàíèìè òàáë.1, äîñòîâ³ðíà ð³çíèöÿ é àñîö³àö³ÿ ó ãðóï³

õâîðèõ íà ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó, â ïîð³âíÿíí³
ç ãðóïîþ çäîðîâèõ ëþäåé, ìàëà ì³ñöå ïî ñïåöèô³÷íîñòÿõ
DRB1*01 – 27,5±4,99% (10±3,58% – ó êîíòðîëüí³é ãðóï³) –
RR-3,41 (3,06-4,23); EF-0,19 (0,17-0,21) òà DRB1*13 –
32,5±5,24% (8,57±3,35% – ó êîíòðîëüí³é ãðóï³) – RR-5,14
(4,48-6,8); EF-0,26 (0,23-0,29).

ÓÄÊ: 617.7-007.681-092:612.017.1

ÎÑÎÁËÈÂÎÑÒ² HLA-DR ÀÑÎÖ²ÀÖ²É Ç ÏÅÐÂÈÍÍÎÞ
Â²ÄÊÐÈÒÎÊÓÒÎÂÎÞ ÃËÀÓÊÎÌÎÞ
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Êëþ÷îâ³ ñëîâà: ïåðâèííà â³äêðèòîêóòîâà ãëàóêîìà, àñîö³àö³ÿ, ãåíè ñèñòåìè HLA (human leukocyte
antigens), îôòàëüìîëîã³ÿ.
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Äàí³ òàáë. 2 ñâ³ä÷àòü, ùî âèñîêà ÷àñòîòà DRB1*01,
DRB1*02, DRB1*04, DRB1*07, DRB1*11(05), DRB1*13,
DRB1*15 ñïåöèô³÷íîñòåé ãåíà HLA DRB1 âèçíà÷àëàñÿ ó
÷îëîâ³ê³â, õâîðèõ íà ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó.
Ñåðåä ÷îëîâ³ê³â êîíòðîëüíî¿ ãðóïè âñòàíîâëåíà âèñîêà
÷àñòîòà DRB1*02, DRB1*04, DRB1*07, DRB1*11(05),
DRB1*15, DRB1*17(03) ñïåöèô³÷íîñòåé ãåíà HLA DRB1.

Äîñòîâ³ðíà ð³çíèöÿ ³ àñîö³àö³ÿ áóëà âèçíà÷åíà ó
DRB1*01 – 24,32±7,05% (6,25±4,28% – ó êîíòðîëüí³é ãðóï³) –
RR-4,79 (3.88-10,39); EF-0,19 (0,11-0,23) ó DRB1*13 –
32,43±7,69% (9,37±5,15% – ó
êîíòðîëüí³é ãðóï³) – RR-5,76
(3,94-7,46); EF-0,25 (0,21-0,29) òà
DRB1*17(03) – 18,92±6,44%

Òàáëèöÿ 1

×àñòîòà ñïåöèô³÷íîñòåé ãåíà HLA DRB1 ó õâîðèõ íà ïåðâèííó
â³äêðèòîêóòîâó ãëàóêîìó (n=80) òà ó çäîðîâèõ ëþäåé (n=70)

àñòîòà (%) ± m* 
Ñïåöèô³÷í³ñòü 

HLA 
âîð³, 

(n=80) 
îíòðîëüíà 

ãðóïà, (n=70) 

³äíîñíèé 
ðèçèê  

(RR-relative 
risk)1

DRB1*01 27,5±4,99 10,0±3,58 3,41 (3,06-4,23) 
DRB1*02 27,5±4,99 21,45±4,91 1,39 (1,34-1,46) 
DRB1*04 22,5±4,67 24,31±5,13 0,9 (0,91-1,02) 
DRB1*07 25,0±4,84 20,02±4,78 1,33 (1,29-1,4) 
DRB1*08 2,5±1,74 2,86±1,17 0,87 (0,44-1,05) 
DRB1*09 – 5,72±2,78 – 
DRB1*10 2,5±1,74 4,29±2,42 0,57 (0,4-0,62) 
DRB1*11(05) 32,5±5,24 32,89±5,6 0,98 (0,97-1,0) 
DRB1*12(05) 5,0±2,44 10,0±3,58 0,47 (0,38-0,51) 
DRB1*13 32,5±5,24 8,57±3,35 5,14 (4,48-6,8) 
DRB1*14(06) 10,0±3,58 11,44±3,8 0,86 (0,83-0,87) 
DRB1*15 27,5±4,99 28,6±5,4 0,95 (0,93-0,96) 
DRB1*16 20,0±4,47 11,44±3,8 1,33 (1,18-1,62) 
DRB1*17(03) 20,0±4,47 10,0±3,58 1,25 (1,16-1,67) 
DRB1*18(03) 10,0±3,58 7,15±3,08 1,44 (0,68-1,87) 

(9,38±5,15% – ó êîíòðîëüí³é ãðóï³) RR-2,25 (2,0–
3,22); EF-0,11 (0,09-0,13) ñïåöèô³÷íîñòåé ãåíà
HLA DRB1 ñåðåä ÷îëîâ³ê³â, õâîðèõ íà ïåðâèííó
â³äêðèòîêóòîâó ãëàóêîìó, òà ÷îëîâ³ê³â êîíò-
ðîëüíî¿ ãðóïè.

ßê ñâ³ä÷àòü äàí³ òàáë. 3, âèçíà÷àëàñÿ âèñîêà
÷àñòîòà DRB1*01, DRB1*02, DRB1*07,
DRB1*11(05), DRB1*13, DRB1*15, DRB1*16 ñïå-
öèô³÷íîñòåé ãåíà HLA DRB1 ó æ³íîê, õâîðèõ íà
ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó. Ó æ³íîê
êîíòðîëüíî¿ ãðóïè âèçíà÷àëàñÿ âèñîêà ÷àñòîòà
DRB1*04, DRB1*11(05), DRB1*15 ñïåöèô³÷íî-
ñòåé ãåíà HLA DRB1. Êð³ì òîãî, äîñòîâ³ðíà
ð³çíèöÿ ³ àñîö³àö³ÿ áóëà âèçíà÷åíà ó DRB1*01 –
30,23±7,0% (10,52±4,97% – ó êîíòðîëüí³é ãðóï³) –
RR-3,69 (4,28-5,14); EF-0,22 (0,19-0,26); DRB1*02 –
30,23±7,0% (15,79±5,91% – ó êîíòðîëüí³é ãðóï³) –
RR-2,33(2,14-2,44); EF-0,17 (0,15-0,19); DRB1*13 –
32,56±7,15% (7,89±4,30% – ó êîíòðîëüí³é ãðóï³) –
RR-5,64 (4,74-9,15), EF-0,29(0,23-0,31), DRB1*16 –
23,23±6,44 (7,89±4,30% – ó êîíòðîëüí³é ãðóï³) –
RR-3,54(3,04-5,43); EF-0,17 (0,14-0,19);
DRB1*17(03) – 20,93±6,20% (10,52±4,97% – ó

êîíòðîëüí³é ãðóï³) – RR-2,25(2,03-2,94); EF-0,14 (0,11-0,17)
ñïåöèô³÷íîñòåé ãåíà HLA DRB1 ñåðåä æ³íîê, õâîðèõ íà
ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó, òà æ³íîê êîíòðîëüíî¿
ãðóïè.

Âèñíîâêè
Âñòàíîâëåíî àñîö³àö³þ ì³æ ãåíàìè HLA DRB1*01 òà

DRB1*13 (RR>2, EF>0 äî 1) ³ ïåðâèííîþ â³äêðèòîêóòîâîþ
ãëàóêîìîþ. Ðåêîìåíäîâàíî âèçíà÷àòè ñïåöèô³÷íîñò³ ãåí³â
ñèñòåìè HLA äëÿ âñòàíîâëåííÿ ãðóï ðèçèêó ùîäî ðîçâèò-
êó ïåðâèííî¿ â³äêðèòîêóòîâî¿ ãëàóêîìè ó ïàö³ºíò³â.

Òàáëèöÿ 2

×àñòîòà ñïåöèô³÷íîñòåé ãåíà HLA DRB1 ó ÷îëîâ³ê³â,
õâîðèõ íà ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó òà ó çäîðîâèõ ëþäåé
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Òàáëèöÿ 3.

×àñòîòà ñïåöèô³÷íîñòåé ãåíà HLA DRB1 ó æ³íîê,
õâîðèõ íà ïåðâèííó â³äêðèòîêóòîâó ãëàóêîìó òà ó çäîðîâèõ ëþäåé

 (%) ± m* 
 HLA ,

(n=43) 
,

(n=38) 
(RR-relative risk) 

DRB1*01 30,23±7,0 10,52±4,97 3,69 (4,28-5,14) 
DRB1*02 30,23±7,0 15,79±5,91 2,33 (2,14-2,44) 
DRB1*04 16,28±5,63 23,68±6,89 0,63 (0,59-0,64) 
DRB1*07 23,25±6,44 15,79±5,91 1,62 (1,52-1,84) 
DRB1*08 4,65±3,21 2,63±2,59 1,77 (1,45-1,8) 
DRB1*09 – 2,63±2,59 – 
DRB1*10 – 5,26±3,62 – 
DRB1*11(05) 32,56±7,15 31,58±7,54 1,05 (1,02-1,08) 
DRB1*12(05) 4,65±3,21 13,16±5,48 0,37 (0,18-0,54) 
DRB1*13 32,56±7,15 7,89±4,30 5,64 (4,74-9,15) 
DRB1*14(06) 9,30±4,42 7,89±4,30 1,08 (0,01-1,38) 
DRB1*15 27,91±6,84 31,58±7,54 0,83 (0,82-0,84) 
DRB1*16 23,25±6,44 7,89±4,30 3,54 (3,04-5,43) 
DRB1*17(03) 20,93±6,20 10,52±4,97 2,25 ( 2,03-2,94) 
DRB1*18(03) 9,30±4,42 7,89±4,30 1,14 (0,87-1,38) 
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ÎÑÎÁÅÍÍÎÑÒÈ HLA-DR- ÀÑÑÎÖÈÀÖÈÉ
Ñ ÏÅÐÂÈ×ÍÎÉ ÎÒÊÐÛÒÎÓÃÎËÜÍÎÉ ÃËÀÓÊÎÌÎÉ

Ñàëàòà Ï.Í.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À.Áîãîìîëüöà, Êèåâ, Óêðàèíà

Ðåçþìå. Â ñòàòüå ïðèâåäåíû äàííûå èññëåäîâàíèé
ãåíîâ ñèñòåìû HLA è óñòàíîâëåíèå àññîöèàòèâíûõ ñâÿ-
çåé ñ ïåðâè÷íîé îòêðûòîóãîëüíîé ãëàóêîìîé (ÏÎÓÃ).
Îáñëåäîâàíèå 80 áîëüíûõ òàêæå âêëþ÷àëî îôòàëüìî-
ëîãè÷åñêèå ìåòîäû èññëåäîâàíèÿ: áèîìèêðîñêîïèþ, ïàõè-
ìåòðèþ, ãîíèîñêîïèþ, òîíîãðàôèþ, òîíîìåòðèþ, îôòàëüìî-
ñêîïèþ, ïåðèìåòðèþ. Ïîëó÷åííûå ðåçóëüòàòû èììóíî-
ãåíåòè÷åñêèõ èññëåäîâàíèé ïîêàçûâàþò, ÷òî ñóùåñòâóåò
àññîöèàöèÿ ìåæäó ãåíàìè ñèñòåìû HLA-DR

(RR>02; EF>0) è ÏÎÓÃ. Ðåêîìåíäîâàíî îïðåäåëåíèå
ñïåöèôè÷íîñòåé DRB1*01 è DRB1*13 ó ïàöèåíîâ äëÿ
óñòàíîâëåíèÿ ãðóïï ðèñêà â îòíîøåíèè ðàçâèòèÿ ÏÎÓÃ.

Êëþ÷åâûå ñëîâà: ïåðâè÷íàÿ îòêðûòîóãîëüíàÿ ãëàó-
êîìà, àññîöèàöèÿ, ãåíû ñèñòåìû HLA, îôòàëüìîëîãèÿ.

FEATURES OF HLA-DR- ASSOCIATIONS WITH
PRIMARY OPEN-ANGLE GLAUCOMA

Salata P.M.

National O.O.Bogomolets Medical university,
Kyiv, Ukraine

Summary. In the article information of genes of the system
of HLA and establishment of associative connections is
resulted with primary open-angle glaucoma ((POAG). The
inspection of 80 patients also includes the ophthalmology
methods of research: biomicroscopy, pachimetry, gonioscopy,
tonography, tonometry, ophthalmoscopy, perimetry. The
results of genetic researches show that association is
between the genes of the system of HLA-DR (RR >2; EF >0)
and POAG. The study is recommended DRB1*01 and
DRB1*13 at patients. It will allow to determine risk groups in
regard to development of POAG

Key words: primary open-angle glaucoma, association,
genes of the system of HLA, ophthalmology.


