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Ðåôåðàò
Ìåòà. Âèâ÷åííÿ ñòàíó ìåìáðàí åðèòðîöèò³â ó õâîðèõ íà
ã³ïåðòîí³÷íó õâîðîáó ïðè àñîö³àö³¿ ³ç öóêðîâèì ä³àáåòîì
2 òèïó øëÿõîì âèçíà÷åííÿ ¿õ ïëèííîñò³ òà ì³êðîâ’ÿçêîñò³,
âì³ñòó õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â.
Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 50 õâîðèõ íà ã³ïåðòîí³÷íó
õâîðîáó àñîö³éîâàíó ³ç öóêðîâèì ä³àáåòîì 2 òèïó, 46
õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó. Óñ³ì îáñòåæóâàíèì
ïðîâîäèëè çàá³ð êðîâ³ ³ç êóá³òàëüíî¿ âåíè, íàòùå, ³ç íà-
ñòóïíèì âèâ÷åííÿì ïåâíèõ õàðàêòåðèñòèê ìåìáðàí åðèò-
ðîöèò³â, à ñàìå ì³êðîâ'ÿçêîñò³ ìåìáðàí åðèòðîöèò³â çà
äîïîìîãîþ ìåòîäó ëàòåðàëüíî¿ äèôóç³¿ ã³äðîôîáíîãî
ôëóîðåñöåíòíîãî çîíäó - ï³ðåíó, òà âèâ÷àëè âì³ñò õîëå-
ñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â ìåìáðàí åðèòðîöèò³â.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó ãðóï³ õâîðèõ íà ã³ïåðòîí³÷íó
õâîðîáó òà öóêðîâèé ä³àáåò 2 òèïó, ïîð³âíÿíî ³ç ãðóïîþ
õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó, áóëî âèÿâëåíî ñòàòèñ-
òè÷íî çíà÷óùå çìåíøåííÿ êîåô³ö³ºíòà åêñèìåð³çàö³¿ ï³-
ðåíó â ä³ëÿíö³ á³ëîê-ë³ï³äíèõ êîíòàêò³â (0,64 [0,59; 0,7] ³
0,93 [0,77; 1,04] - â³äïîâ³äíî), òà â çîí³ ë³ï³äíîãî á³øàðó -
(0,69 [0,62; 0,78] ³ 0,95 [0,89; 1,0]). Ó ãðóï³ ïàö³ºíò³â ³ç
ïîºäíàíîþ ïàòîëî´³ºþ âì³ñò õîëåñòåðèíó ³ ôîñôîë³ï³ä³â
ó ìåìáðàí³ åðèòðîöèò³â áóâ ï³äâèùåíèì (ð<0,001) ó ïî-
ð³âíÿí³ ³ç ãðóïîþ ïàö³ºíò³â íà ã³ïåðòîí³÷íó õâîðîáó, â
ñåðåäíüîìó íà 44% ³ 15% â³äïîâ³äíî. Ñï³ââ³äíîøåííÿ õî-
ëåñòåðèí/ôîñôîë³ï³äè õàðàêòåðèçóâàëîñÿ òàêîæ çá³ëü-
øåííÿì ïîêàçíèêà íà 26%. Âèÿâëåíî ïîçèòèâí³ êîðåëÿ-
ö³éí³ çâ'ÿçêè ì³æ ì³êðîâ’ÿçêîñòþ ìåìáðàí åðèòðîöèò³â
òà ð³âíåì àðòåð³éíîãî òèñêó ³ òðèâàë³ñòþ ã³ïåðòîí³÷íî¿
õâîðîáè òà öóêðîâèì ä³àáåòîì 2 òèïó (r=0,3; p<0,05).
Âèñíîâêè. Ó õâîðèõ íà ã³ïåðòîí³÷íó õâîðîáó ïðè íàÿâ-
íîñò³ ñóïðîâ³äíèõ ´ëþêîìåòàáîë³÷íèõ ïîðóøåíü òà ïðè
òðèâàëîìó ¿¿ ïåðåá³ãó âèÿâëåí³ çì³íè ñâ³ä÷àòü ïðî ïðî-
öåñè äåçîð´àí³çàö³¿ ìåìáðàí åðèòðîöèò³â.
Êëþ÷îâ³ ñëîâà: ã³ïåðòîí³÷íà õâîðîáà, öóêðîâèé ä³àáåò
2 òèïó, õîëåñòåðîë, ôîñôîë³ï³äè, ìåìáðàíà åðèòðîöèòà

Abstract
PECULIARITIES OF STRUCTURAL
DISORDERS OF THE ERYTHROCYTE
MEMBRANE IN PATIENTS WITH
HYPERTENSION ASSOCIATED WITH TYPE 2
DIABETES

I.V. SYTINA
National Medical University in Kharkov

Aim. To study certain characteristics of erythrocyte
membranes in patients with hypertensive disease (HD)
comorbid with diabetes mellitus (DM) type 2.
Material and Methods. Fifty  patients with HD associated
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with type 2 diabetes were examined, which formed the study
group, and 46 people with HD - the control group.
Characteristics of erythrocyte membranes were studied by
determining the rate of pyrene excimerization in the area of
protein-lipid contacts and a lipid bilayer, and the content
of cholesterol, total phospholipids and their ratio.
Results and Discussion. In patients with HD combined with
type 2 diabetes there was a statistically significant reduction
in the rate of pyrene excimerization in the area of protein-
lipid contacts in comparison with the group of patients with
HD (0,64 [0,59; 0,7] and 0,93 [0,77; 1,04] - respectively),
and a lipid bilayer - (0,69 [0,62; 0,78] and 0,95 [0,89; 1,0]).
In the group of patients with combined HD and type 2
diabetes, cholesterol and phospholipids were significantly
increased (p<0.001) in comparison with the group of
patients with HD, by an average of 44% and 15%
respectively, and the ratio of cholesterol/phospholipids
increased by 26%. Positive correlation was found between
increased erythrocyte membrane microviscosity and level
of blood pressure, and the duration of HD and type 2 diabetes
(r=0,3; p<0,05).
Conclusions. Patients with HD combined with type 2
diabetes, are characterized by the disorganization of the
erythrocyte membrane, in the form of the increased
microviscosity, accompanied by the increase in the
concentration of cholesterol and phospholipids. Also a
direct relationship was found between microviscosity of the
erythrocyte membrane and the stage of hypertension, as well
as the duration of HD and DM type 2.
Key words: hypertensive disease, diabetes mellitus type 2,
cholesterol, phospholipids, erythrocyte membrane

Âñòóï
Ã³ïåðòîí³÷íà õâîðîáà (ÃÕ) º âàæëèâîþ ìåäè÷-
íî-ñîö³àëüíîþ ïðîáëåìîþ. Ñò³éêå ï³äâèùåííÿ
àðòåð³éíîãî òèñêó (ÀÒ) ñïðè÷èíÿº ³íâàë³äèçàö³þ
³ âàæê³ ñåðöåâî-ñóäèíí³ óñêëàäíåííÿ àæ äî ôà-
òàëüíèõ. Ñìåðòí³ñòü â³ä ñåðöåâî-ñóäèííî¿ ïàòî-
ëî´³¿ çàéìàº ïðîâ³äí³ ïîçèö³¿ ó ñòðóêòóð³ çàãàëüíî¿
ñìåðòíîñò³. Íåçâàæàþ÷è íà ïðî´ðåñ ó á³îëî´³¿ òà
ìåäèöèí³, íå ñôîðìóâàëîñÿ ºäèíîãî óÿâëåííÿ
ïðî ïàòî´åíåç ïåðâèííî¿ ã³ïåðòåíç³¿. Îäí³ºþ ³ç
ã³ïîòåç, ÿê³ ðîçãëÿäàþòüñÿ ó ë³òåðàòóðíèõ äæåðå-
ëàõ º ìåìáðàííà êîíöåïö³ÿ ðîçâèòêó ÃÕ. Çã³äíî
ÿêîþ äîì³íóþ÷ó ðîëü ó ðîçâèòêó ïàòîëî´³¿ â³ä³ãðàº
ïîðóøåííÿ ñòðóêòóðè òà ³îíîòðàíñïîðòíî¿ ôóíê-
ö³¿ êë³òèííèõ ìåìáðàí, ïîâ'ÿçàíå ³ç íàêîïè÷åí-
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íÿì ³îí³â Ñà2+ ó öèòîïëàçì³ òà ïîäàëüøîþ ôóíê-
ö³îíàëüíîþ àäàïòàö³ºþ êë³òèíè äî êàëüö³ºâîãî
ïåðåâàíòàæåííÿ [1]. Çáåð³ãàþ÷è ôóíêö³þ â óìî-
âàõ ïîðóøåíî¿ ìåìáðàííî¿ ðå´óëÿö³¿ êàëüö³þ, êë³-
òèíà ïðàöþº ó íîâîìó ðåæèì³ êë³òèííî-ãîðìî-
íàëüíèõ â³äíîñèí, íàçâàíîìó "ïåðåíàñòðîþâàí-
íÿì" àáî ðåñåò³íãîì. Âíàñë³äîê öüîãî ï³äâèùó-
ºòüñÿ åôåðåíòíà àêòèâí³ñòü ñèìïàòè÷íî¿ íåðâî-
âî¿ òà ã³ïîòàëàìî-ã³ïîô³çíî-íàäíèðêîâî¿ ñèñòåì,
çì³íþºòüñÿ ôóíêö³ÿ ³íñóëÿðíîãî àïàðàòó. Ñòàá³-
ë³çàö³ÿ ÀÒ íà ï³äâèùåíîìó ð³âí³ âèíèêàº ó ðå-
çóëüòàò³ ï³äâèùåííÿ êîíòðàêòèëüíîé ôóíêö³¿
ãëàäêîì'ÿçîâèõ êë³òèí ñóäèí. Ðåñåò³íã ñèñòåìè
êîíòðîëþ ÀÒ ³ ñóäèííîãî òîíóñó â³äáóâàºòüñÿ ï³ä
âïëèâîì ãóìîðàëüíèõ ñèñòåì (åíäîòåë³í-NO,
ðåí³í-àíã³îòåíçèí-àëüäîñòåðîíîâî¿). Ã³ïåðòåíç³ÿ
ñòàº íåçâîðîòíîþ ïðè íàñòóïíîìó ðîçâèòêó ðå-
ìîäåëþâàííÿ ñåðöÿ ³ ñóäèí, àðòåð³îëîíåôðîñêëå-
ðîçîì òà ³íøèõ âèÿâ³â ñòðóêòóðíî¿ ïåðåáóäîâè (ã³-
ïåðòðîô³ÿ êîðè íàäíèðíèê³â, íåéðîí³â ã³ïîòàëà-
ì³÷íèõ íåéðîñåêðåòîðíèõ ÿäåð). Ïîðóøåííÿ
ôóíêö³îíóâàííÿ êë³òèííèõ ìåìáðàíè ò³ñíî ïî-
â'ÿçàíå ³ç ¿õ ñòðóêòóðíî¿ äåçîð´àí³çàö³ºþ, çîêðåìà
ç³ çì³íîþ ïëèííîñò³ òà ì³êðîâ?ÿçêîñò³, ïîðóøåí-
íÿì ë³ï³äíîãî òà á³ëêîâîãî ñêëàäó.

Ìåòîþ ðîáîòè áóëî âèâ÷åííÿ ñòàíó
ìåìáðàí åðèòðîöèò³â ó õâîðèõ íà ã³ïåðòîí³÷íó
õâîðîáó ïðè àñîö³àö³¿ ³ç öóêðîâèì ä³àáåòîì 2 òèïó
øëÿõîì âèçíà÷åííÿ ¿õ ïëèííîñò³ òà ì³êðîâ’ÿçêîñ-
ò³, âì³ñòó õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â.

Ìàòåð³àë ³ ìåòîäè
Îñíîâíó ãðóïó îáñòåæåíèõ ñòàíîâèëè 50 õâîðèõ
íà ÃÕ, àñîö³éîâàíó ³ç öóêðîâèì ä³àáåòîì (ÖÄ) 2
òèïó. Ó ãðóïó ïîð³âíÿííÿ óâ³éøëè 46 õâîðèõ íà
ÃÕ. Ãðóïó êîíòðîëþ ñòàíîâèëè 30 ïðàêòè÷íî
çäîðîâèõ îñ³á. Ãðóïà õâîðèõ ³ç ïîºäíàíîþ ïàòî-
ëî´³ºþ ñòàíîâèëà 30% ÷îëîâ³ê³â òà 70% æ³íîê;
ñåðåäí³é â³ê ãðóïè - 59,5 [52; 63] ðîê³â; òðèâàë³ñòü
ÃÕ - 11 [5,5; 14] ðîê³â; òðèâàë³ñòü ÖÄ 2 òèïó - 5
[3; 6] ðîê³â. Ó ãðóï³ õâîðèõ íà ÃÕ ñåðåäí³é â³ê
áóâ 61,5 [55; 64] ðîê³â; 30,4% - ÷îëîâ³êè, 69,6% -
æ³íêè; òðèâàë³ñòü ÃÕ - 6 [4; 8] ðîê³â. Âåðèô³êàö³þ
ä³à´íîçó òà âèçíà÷åííÿ ñòóïåíþ ÀÃ ïðîâîäèëè
çã³äíî ³ç êðèòåð³ÿìè ªâðîïåéñüêîãî òîâàðèñòâà
àðòåð³éíî¿ ã³ïåðòåíç³¿ (ESH)/ªâðîïåéñüêèì òîâà-
ðèñòâîì êàðä³îëî´³â (ESC) (2013). Ä³à´íîç ÖÄ 2
òèïó êîíñòàòóâàëè çã³äíî ³ç êðèòåð³ÿìè ÂÎÎÇ
(1999 ðîêó, ó ïåðåãëÿä³ 2006 ð) [2]. Ó äîñë³äæåííÿ

íå çàëó÷àëè õâîðèõ ³ç ñèìïòîìàòè÷íîþ àðòåð³é-
íîþ ã³ïåðòåíç³ºþ, ÖÄ 1 òèïó, à òàêîæ ³ç íàÿâí³ñòþ
ãîñòðèõ çàïàëüíèõ ïðîöåñ³â, îíêîëî´³÷íèõ çàõâî-
ðþâàíü, ãîñòðîãî êîðîíàðíîãî ñèíäðîìó, ³íøèõ
åíäîêðèííèõ õâîðîá, à òàêîæ ³ç õðîí³÷íîþ ñåð-
öåâîþ íåäîñòàòí³ñòþ ïîíàä ²² Á ñòàä³¿. Óñ³ì îá-
ñòåæóâàíèì ïðîâîäèëè çàá³ð êðîâ³ ³ç êóá³òàëüíî¿
âåíè, íàòùå. Åðèòðîöèòè â³ää³ëÿëè â³ä ïëàçìè
öåíòðèôóãóâàííÿì ñòàá³ë³çîâàíî¿ ãåïàðèíîì
êðîâ³ ïðîòÿãîì 15 õâèëèí ïðè 3000 g (ê³íöåâå
ðîçâåäåííÿ ãåïàðèí-ö³ëüíà êðîâ ñòàíîâèëî 1:
100). Ñóñïåíç³þ åðèòðîöèò³â ïðîìèâàëè îõîëî-
äæåíèì 0,89% ðîç÷èíîì NaCI. Ìåìáðàíè åðèò-
ðîöèò³â âèä³ëÿëè øëÿõîì ã³ïîîñìîòè÷íîãî ãåìî-
ë³çó ç íàñòóïíèì îñàäæåííÿì ïðè öåíòðèôóãó-
âàíí³ 6000 g ïðîòÿãîì 10 õâèëèí. Âèì³ðþâàííÿ
ì³êðîâ'ÿçêîñò³ ìåìáðàí åðèòðîöèò³â ïðîâîäèëè
çà äîïîìîãîþ ìåòîäó ëàòåðàëüíî¿ äèôóç³¿ ã³äðî-
ôîáíîãî ôëóîðåñöåíòíîãî çîíäó - ï³ðåíó. Ìåòîä
áàçóºòüñÿ íà óòâîðåíí³ åêñèìåð³â, òîáòî àêòèâ-
íèõ äèìåð³â ï³ðåíó ó ë³ï³äíîìó îòî÷åíí³. ²íêó-
áàö³þ ñóñïåíç³¿ êë³òèí ç ï³ðåíîì ïðîâîäèëè ïðè
25°Ñ ïðîòÿãîì îäí³º¿ õâèëèíè ïðè ïîñò³éíîìó
ñòðóøóâàíí³. Ôëþîðåñöåíö³þ ï³ðåíó âèì³ðþâà-
ëè íà ñïåêòðîôëþîðèìåòð³ "Hitachi MPF-4A": ì³ê-
ðîâ’ÿçê³ñòü ë³ï³äíîãî á³øàðó ïðè äîâæèí³ õâèë³
çáóäæåííÿ 334 íì, äîâæèí³ õâèë³ ìîíîìåð³â - 395
íì, äîâæèí³ õâèë³ åêñèìåð³â - 470 íì; ì³êðî-
â'ÿ�çê³ñòü á³ëîê-ë³ï³äíèõ êîíòàêò³â â³äïîâ³äíî ïðè
286/395/470 íì. Îö³íêó ì³êðîâ'ÿçêîñò³ ïðîâîäèëè
øëÿõîì îá÷èñëåííÿ êîåô³ö³ºíòó åêñèìåð³çàö³¿ ï³-
ðåíó, ÿêèé â³äîáðàæàº ñï³ââ³äíîøåííÿ ³íòåíñèâ-
íîñò³ ôëþîðåñöåíö³¿ åêñèìåð³â äî ³íòåíñèâíîñò³
ôëþîðåñöåíö³¿ ìîíîìåð³â (Få/Fì) òà çíàõîäèòüñÿ ó
çâîðîòí³é çàëåæíîñò³ â³ä â³äíîñíî¿ ì³êðîâ'ÿçêîñò³.

Äëÿ äîñë³äæåííÿ âì³ñòó õîëåñòåðîëó òà
çàãàëüíèõ ôîñôîë³ï³ä³â ìåìáðàíè åðèòðîöèò³â
ïðîìèâàëè 0,05 Ì òðèñ-ÍÑl áóôåðîì (ÐÍ=7,2),
ùî ì³ñòèâ 150 ìÌ NaCl. Ë³ï³äè åêñòðàãóâàëè
õëîðîôîðì-ìåòàíîëîâîþ ñóì³øøþ çà ìåòîäîì
Ì. Êåéòñà, âèïàðîâóâàííÿ åêñòðàêò³â ïðîâîäèëè
ó òîö³ ñóõîãî àçîòó. Õîëåñòåðîë âèçíà÷àëè ôîòî-
åëåêòðîêîëîðèìåòðè÷íèì ìåòîäîì ïðè 560 íì,
ðîçðàõóíîê âì³ñòó ïðîâîäèëè çà êàë³áðóâàëüíîþ
êðèâîþ. Âì³ñò çàãàëüíèõ ôîñôîë³ï³ä³â âèçíà÷àëè
çà äîïîìîãîþ âèñîêîåôåêòèâíî¿ òîíêîøàðîâî¿
õðîìàòî´ðàô³¿ [3].

Ñòàòèñòè÷íèé àíàë³ç äàíèõ ïðîâîäèëè ç
âèêîðèñòàííÿì êîìï'þòåðíîãî ïàêåòà ïðèêëàä-
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íèõ ïðî´ðàì äëÿ îáðîáêè ñòàòèñòè÷íî¿ ³íôîðìàö³¿
Statistica 6.1 (StatSoft, Inc., ÑØÀ). Ïåðâèííå ñòà-
òèñòè÷íå îïðàöþâàííÿ ê³ëüê³ñíèõ åêñïåðèìåí-
òàëüíèõ äàíèõ ïî÷èíàëè ç ïåðåâ³ðêè ïðèïóùåí-
íÿ ïðî â³äïîâ³äí³ñòü ðîçïîä³ëó îòðèìàíèõ âèá³-
ðîê çàêîíó íîðìàëüíîãî (ãàóñ³âñüêîãî) ðîçïîä³ëó,
çàñòîñîâóþ÷è êðèòåð³¿ Ë³ë³ôîðà àáî Øàï³ðî-Â³ë-
êà. Ê³ëüê³ñí³ îçíàêè, ùî ìàëè íîðìàëüíèé ðîç-
ïîä³ë, îïèñóâàëè ïàðàìåòðè÷íèìè õàðàêòåðèñ-
òèêàìè - ñåðåäí³ì çíà÷åííÿì äîñë³äæóâàíîãî
ïîêàçíèêà (Ì) òà ñåðåäí³ì êâàäðàòè÷íèì â³äõè-
ëåííÿì (s); ó ðàç³ â³äñóòíîñò³ íîðìàëüíîãî ðîç-
ïîä³ëó íåïàðàìåòðè÷íèìè õàðàêòåðèñòèêàìè -
ìåä³àíîþ âèá³ðêè (Ìå) òà ³íòåðêâàðòèëüíèì ðîç-
ìàõîì [çíà÷åííÿìè 25-ãî òà 75-ãî ïðîöåíòèë³â].
Äëÿ îïèñó òåíäåíö³é çì³í êîíöåíòðàö³é ïîêàç-
íèê³â ðîçðàõîâóâàëè òàêîæ â³äñîòêîâ³ ñï³ââ³äíî-
øåííÿ. Äëÿ ïîð³âíÿííÿ äâîõ íîðìàëüíèõ ðîçïî-
ä³ë³â çàñòîñîâóâàëè t-êðèòåð³é Ñòüþäåíòà. ßêùî
ïðèíàéìí³ îäèí ç ðîçïîä³ë³â íå áóâ íîðìàëüíèì,
òî äëÿ ïîð³âíÿííÿ íåçàëåæíèõ âèá³ðîê çàñòîñî-
âóâàëè ðàíãîâèé êðèòåð³é Ìàííà-Â³òí³. Çà êðè-
òè÷íèé ð³âåíü çíà÷óùîñò³ ïðè ïåðåâ³ðö³ ñòàòèñ-
òè÷íèõ ã³ïîòåç ïðèéìàëè ð<0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ó îáñòåæóâàíèõ ïàö³ºíò³â âèÿâëåíî çì³íè ç áîêó
ì³êðîâ'ÿçêîñò³ ìåìáðàí åðèòðîöèò³â (òàáë. 1).
Òàê, ó ãðóï³ ïîð³âíÿííÿ ñïîñòåð³ãàëè ñòàòèñòè÷íî
çíà÷óùå, ùîäî êîíòðîëþ, çìåíøåííÿ êîåô³ö³ºíòà
åêñèìåð³çàö³¿ ï³ðåíó: â çîí³ á³ëîê-ë³ï³äíèõ êîíòàê-
ò³â íà 27% (ð<0,001), â çîí³ ë³ï³äíîãî á³øàðó - íà
12% (ð=0,045). Ñï³ââ³äíîøåííÿ ³íòåíñèâíîñò³
ôëþîðåñöåíö³¿ åêñèìåð³â äî ³íòåíñèâíîñò³ ôëþî-
ðåñöåíö³¿ ìîíîìåð³â çíàõîäèòüñÿ â çâîðîòí³é çà-
ëåæíîñò³ â³ä â³äíîñíî¿ ì³êðîâ'ÿçêîñò³. Òîìó, îòðè-
ìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî ï³äâèùåííÿ ì³êðî-
â'ÿçêîñò³ ìåìáðàí åðèòðîöèò³â ó ö³é ãðóï³ ïàö³-
ºíò³â. Â îñíîâí³é ãðóï³ âèÿâëåíî òàêó æ äèíàì³êó
çì³í, àëå á³ëüø âèðàæåíó: â çîí³ á³ëîê-ë³ï³äíèõ
êîíòàêò³â êîåô³ö³ºíò åêñèìåð³çàö³¿ çíèæóâàâñÿ íà

49%, ïîð³âíÿíî ³ç êîíòðîëåì, à â çîí³ ë³ï³äíîãî
á³øàðó - íà 36%. Ñë³ä çàçíà÷èòè, ùî ó õâîðèõ îñ-
íîâíî¿ ãðóïè êîåô³ö³ºíò åêñèìåð³çàö³¿ ñòàòèñòè÷-
íî â³ðîã³äíî (ð<0,001) çìåíøóâàâñÿ ³ ïîð³âíÿíî
ç õâîðèìè ãðóïè ïîð³âíÿííÿ: ó ñåðåäíüîìó íà 31
³ 27%, â³äïîâ³äíî, äëÿ çîíè á³ëîê-ë³ï³äíèõ êîí-
òàêò³â òà ë³ï³äíîãî á³øàðó.

Ó ìåìáðàíàõ åðèòðîöèò³â âèçíà÷àëè òà-
êîæ âì³ñò õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â
ç íàñòóïíèì ðîçðàõóíêîì êîåô³ö³ºíòà ñï³ââ³äíî-
øåííÿ õîëåñòåðîë/ôîñôîë³ï³äè

Ó ãðóï³ õâîðèõ íà ÃÕ, ïîð³âíÿíî ç êîíò-
ðîëüíîþ ãðóïîþ, ñïîñòåð³ãàëîñÿ ñòàòèñòè÷íî
çíà÷óùå ï³äâèùåííÿ âì³ñòó õîëåñòåðîëó
(ð<0,001) íà 52% ³ çàãàëüíèõ ôîñôîë³ï³ä³â
(ð=0,0095) - íà 18%. Òàêà æ, àëå á³ëüø âèðàæåíà,
äèíàì³êà çì³í öèõ ïîêàçíèê³â õàðàêòåðíà ³ äëÿ
ãðóïè õâîðèõ íà ÃÕ, àñîö³éîâàíó ç ÖÄ 2 òèïó:
íà 119% äëÿ õîëåñòåðîëó ³ 36% äëÿ çàãàëüíèõ ôîñ-
ôîë³ï³ä³â. Ñë³ä çàçíà÷èòè, ùî â îñíîâí³é ãðóï³ âì³ñò
õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â áóëî â³-
ðîã³äíî ï³äâèùåíèì (ð<0,001) ïîð³âíÿíî ç ãðóïîþ
ïîð³âíÿííÿ â ñåðåäíüîìó â³äïîâ³äíî íà 44 ³ 15%.

Ñï³ââ³äíîøåííÿ õîëåñòåðîë/ôîñôîë³ï³äè
ó ãðóï³ ïîð³âíÿííÿ ñòàòèñòè÷íî â³ðîã³äíî
(ð=0,0063) çíèæóâàëîñÿ äî (0,89±0,094) ïîð³â-
íÿíî ç êîíòðîëåì (0,67±0,061). Ó ãðóï³ õâîðèõ
íà ÃÕ, íà òë³ ÿêî¿ ä³à´íîñòóâàâñÿ ÖÄ 2 òèïó, íà-
âïàêè, ñïîñòåð³ãàëîñÿ â³ðîã³äíå (ð=0,0034) ï³ä-
âèùåííÿ öüîãî ñï³ââ³äíîøåííÿ äî (1,12±0,09),
ÿêå çàëèøàëîñÿ â³ðîã³äíî ï³äâèùåíèì (ð<0,001)
íà 26% ³ ïîð³âíÿíî ç ãðóïîþ ïàö³ºíò³â, ÿê³ ñòðàæ-
äàþòü íà ÃÕ.

Ïðè âèâ÷åí³ àíàìíåñòè÷íèõ äàíèõ ó ãðóï³
õâîðèõ íà ÃÕ àñîö³éîâàíó ç ÖÄ 2 òèïó, âèÿâëåíà
òåíäåíö³ÿ äî ïîã³ðøåííÿ ïîêàçíèê³â ñòàíó ìåìá-
ðàí åðèòðîöèò³â â çàëåæíîñò³ â³ä òðèâàëîñò³ ÃÕ
òà ÖÄ 2 òèïó. Ïðè òðèâàëîñò³ ÃÕ ïîíàä 10 ðîê³â
êîåô³ö³ºíò åêñèìåð³çàö³¿ â çîí³ á³ëîê-ë³ï³äíèõ êîí-
òàêò³â çíèæóâàâñÿ íà 11% ïîð³âíÿíî ç ÃÕ, òðè-
âàë³ñòþ äî 5 ðîê³â, ³ íà 8% - ç òðèâàë³ñòþ (5-10)

Ãðóïà хâîðèх Á³ëîê-ë³ï³äí³ êîíòàêòè Л³ï³äíèé á³шàð 

Îñíîâíà ãðóïà (n=50) 0,63 [0,59; 0,69] 
*ð<0,001; **ð<0,001 

0,69 [0,64; 0,78] 
*ð<0,001; **ð<0,001 

Ãðóïà ïîð³âíÿííÿ (n=46) 0,91 [0,77; 1,04] 
*ð<0,001 

0,95 [0,89; 1,0] 
*ð=0,045 

Êîíòðîëü (n=40) 1,24 [1,01; 1,35] 1,08 [1,03; 1,12] 

Òàáëèöÿ 1
Êîåô³ö³ºíò åêñèìåð³çàö³¿ ï³ðåíó äëÿ ìåìáðàí åðèòðîöèò³â ó õâîðèõ íà ÃÕ, àñîö³éîâàíî¿ ç ÖÄ 2 òèïó (Ìå [25%; 75%])

* - â³äíîñíî êîíòðîëüíî¿ ãðóïè; ** - â³äíîñíî ãðóïè ïîð³âíÿííÿ
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ðîê³â. Â çîí³ ë³ï³äíîãî á³øàðó â³äçíà÷àëîñÿ çíè-
æåííÿ íà 5%, ïðîòå âîíî áóëî ñòàòèñòè÷íî íå-
â³ðîã³äíèì (ð>0,05). Ïðè àíàë³ç³ òðèâàëîñò³ ÖÄ
2 òèïó âèÿâëåíî á³ëüø çíà÷í³ çì³íè â çîí³ ë³ï³ä-
íîãî á³øàðó, à ñàìå çíèæåííÿ êîåô³ö³ºíòà åêñè-
ìåð³çàö³¿ íà 17% ïðè òðèâàëîñò³ ÖÄ ïîíàä 10 ðî-
ê³â ³ íà 9% äî 10 ðîê³â; â çîí³ á³ëîê-ë³ï³äíèõ êîí-
òàêò³â - íà 6%. Ï³äâèùåííÿ ì³êðîâ?ÿçêîñò³ ë³ï³ä-
íîãî á³øàðó ³ ïëèííîñò³ ó çîí³ á³ëîê-ë³ï³äíèõ êîí-
òàêò³â ñóïðîâîäæóâàëîñÿ çá³ëüøåííÿì êîíöåíò-
ðàö³¿ õîëåñòåðîëó â 1,5 ³ 1,2 ðàçà, çàãàëüíèõ ôîñ-
ôîë³ï³ä³â - â 1,6 ³ 1,2 ðàçè. Ïðè ïðîâåäåíí³ êîðå-
ëÿö³éíîãî àíàë³çó âèÿâëåíî ïîçèòèâí³ çâ'ÿçêè
ì³æ êîåô³ö³ºíòîì åêñèìåð³çàö³¿ â çîí³ á³ëîê-ë³ï³ä-
íèõ êîíòàêò³â ³ ð³âíåì ÀÒ (r=0,3; p<0,05), ìàñîþ
ò³ëà (r=0,4; p<0,05), ÎÒ, ÎÁ (r=0,34; p<0,05), òðè-
âàë³ñòþ ÃÕ òà ÖÄ 2 òèïó (r=0,3; p<0,05). Ïðè âèâ-
÷åíí³ êîåô³ö³ºíòà åêñèìåð³çàö³¿ ï³ðåíó äëÿ ë³ï³ä-
íîãî á³øàðó â³äçíà÷àëèñÿ ïîçèòèâí³ çâ'ÿçêó ç ÀÒ
³ ìàñîþ ò³ëà (r=0,3; p<0,05). Ïðè âèâ÷åíí³ êîðå-
ëÿö³éíèõ ìàòðèöü âèÿâëåíî ïîçèòèâí³ çâ'ÿçêè
ì³æ õîëåñòåðîëîì ³ çàãàëüíèìè ôîñôîë³ï³äàìè
ìåìáðàí åðèòðîöèò³â ç ìàñîþ ò³ëà (r=0,3; p<0,05)
³ òðèâàë³ñòþ ÃÕ (r=0,26; p<0,05).

Îòðèìàí³ ðåçóëüòàòè äåìîíñòðóþòü äåç-
îð´àí³çàö³þ ìåìáðàí åðèòðîöèò³â, à ñàìå ïîðó-
øåííÿ ïëèííîñò³ ó ïàö³ºíò³â ç ÃÕ ó ïîð³âíÿíí³ ç
ãðóïîþ îñ³á ç íîðìàëüíèì ð³âíåì ÀÒ, ùî ñï³â-
â³äíîñèòüñÿ ç äàíèìè íèçêè äîñë³äæåíü [4, 5, 6].
Á³ëüø âèðàæåí³ çì³íè ïðè àñîö³àö³¿ ç ÖÄ 2 òèïó,
ìîæíà ïîÿñíèòè óòâîðåííÿì äîäàòêîâèõ øëÿõ³â
äåçîð´àí³çàö³¿ ìåìáðàí çà ðàõóíîê ́ ë³êîçèëþâàí-
íÿ á³ëê³â. Öåé ïðîöåñ ïðè õðîí³÷í³é ã³ïåð´ë³êåì³¿
º îäíèì ³ç äæåðåë àêòèâíèõ ôîðì êèñíþ, ùî âè-
êëèêàº îêèñíó ìîäèô³êàö³þ á³ëê³â ³ ë³ï³ä³â ìåìá-
ðàí [7, 8]. Ìåõàí³çì ³íòåíñèô³êàö³¿ â³ëüíîðàäè-
êàëüíîãî îêèñëåííÿ âèñîêèìè êîíöåíòðàö³ÿìè
´ëþêîçè âêëþ÷àº àêòèâàö³þ ë³ïîîêñè´åíàçíîãî
øëÿõó, à ³íã³áóâàííÿ àêòèâíîñò³ ìåìáðàíîçâ'ÿçà-
íèõ ôåðìåíò³â â³äáóâàºòüñÿ â ðåçóëüòàò³ íåêîâà-

ëåíòíî¿ âçàºìîä³¿ ́ ëþêîçè ç á³ëêàìè-ôåðìåíòàìè
[9]. Îêèñëþâàëüíèì ñòðåñîì ìîæíà ïîÿñíèòè ³
ï³äâèùåí³ êîíöåíòðàö³¿ õîëåñòåðîëó, çàãàëüíèõ
ôîñôîë³ï³ä³â â ñòðóêòóð³ ìåìáðàí, á³ëüø âèðàæåí³
ïðè ïîºäíàíí³ ÃÕ ç ÖÄ 2 òèïó. Çã³äíî ç äàíèìè
Yamagawa K. et al. [10], êð³ì çá³ëüøåííÿ âì³ñòó â
ìåìáðàíàõ ôîñôîë³ï³ä³â ³ õîëåñòåðîëó, ïðè ÖÄ 2
òèïó â³äçíà÷àºòüñÿ çíèæåííÿ âì³ñòó òîêîôåðîëó,
çì³íè æèðíîêèñëîòíîãî ñêëàäó ôîñôîë³ï³ä³â, àê-
òèâíîñò³ ³îíòðàíñïîðòíèõ ñèñòåì, óòâîðåííÿ
"çøèâîê" ì³æ ìîëåêóëàìè á³ëê³â ³ åêñòåðíàë³çàö³ÿ
ôîñôàòèäèëñåðèíà íà çîâí³øí³é ñòîðîí³ ìåìáðàíè.

Ó õâîðèõ íà ÖÄ ó ôîñôîë³ï³äàõ ìåìáðàí
êë³òèí êðîâ³ âèÿâëÿºòüñÿ ï³äâèùåííÿ âì³ñòó íà-
ñè÷åíèõ ³ çíèæåííÿ ð³âíÿ ïîë³íåíàñè÷åíèõ æèð-
íèõ êèñëîò, ùî ïîñèëþº çá³ëüøåííÿ ì³êðîâ'ÿç-
êîñò³ ë³ï³äíîãî á³øàðó. Çíèæåííÿ ñèíòåçó ÀÒÔ,
ïîðÿä ç³ çðîñòàííÿì ïðîäóêö³¿ àêòèâíèõ ôîðì
êèñíþ ³ àêòèâàö³ºþ ïåíòîçîôîñôàòíîãî øóíòà,
ïðè õðîí³÷í³é ã³ïåð´ë³êåì³³ ïðèçâîäèòü äî çíè-
æåííÿ àêòèâíîñò³ ÀÒÔ-çàëåæíèõ àì³íîôîñôîë³-
ï³äòðàíñëîêàç, ùî ìîæå ëåæàòè â îñíîâ³ ïîðó-
øåííÿ ë³ï³äíî¿ àñèìåòð³¿ á³øàðó ïëàçìàòè÷íèõ
ìåìáðàí ³ åêñòåðíàë³çàö³¿ ôîñôàòèäèëñåðèíà íà
ïîâåðõí³ êë³òèí [11]. Âàæëèâó ðîëü ó çì³í³ á³ëîê-
ë³ï³äíèõ âçàºìîä³é ïðè ÖÄ ãðàº ³ ìîäèô³êàö³ÿ á³ë-
ê³â øëÿõîì óòâîðåííÿ â ¿õ ìîëåêóëàõ ïîïåðå÷íèõ "çøè-
âîê", à òàêîæ ³íäóêîâàíå îêèñëþâàëüíèì ñòðåñîì
íåôåðìåíòàòèâíå ́ ë³êîçèëþâàííÿ á³ëê³â [12].

Ïîäàëüø³ äîñë³äæåííÿ ó ö³é ä³ëÿíö³ äî-
ïîìîæóòü íå ò³ëüêè çðîçóì³òè ìåõàí³çìè ðîçâèòêó
êîìîðá³äíèõ ïàòîëî´³¿, òà ðîçðîáèòè ñòðàòå´³þ
ïàòî´åíåòè÷íî îá´ðóíòîâàíî¿ òåðàï³¿ öèõ ñòàí³â.

Âèñíîâêè
Ïðè àñîö³àö³¿ ã³ïåðòîí³÷íî¿ õâîðîáè, ç öóêðîâèì
ä³àáåòîì 2 òèïó, ïîðóøóþòüñÿ ô³çèêî-õ³ì³÷í³ òà
ñòðóêòóðíî-ôóíêö³îíàëüí³ âëàñòèâîñò³ ìåìáðàí
åðèòðîöèò³â, ùî ï³äòâåðäæóºòüñÿ ï³äâèùåííÿì
âì³ñòó õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â íà

Ãðóïà хâîðèх Õîëåñòåðîë, ììîëü/ë Фîñôîë³ï³äè, ììîëü/ë 

Îñíîâíà ãðóïà (n=50) 6,32 [5,84; 6,75] 
*ð<0,001; **ð<0,001 

5,76 [5,34; 6,27] 
*ð<0,001; **ð<0,001 

Ãðóïà ïîð³âíÿííÿì(n=46) 4,40 [4,0; 4,86] 
*ð<0,001 

5,0 [4,56; 5,18] 
*ð=0,0095 

Êîíòðîëü (n=40) 2,89 [2,60; 3,29] 4,22 [4,01; 4,67] 

Òàáëèöÿ 2
Âì³ñò õîëåñòåðîëó òà çàãàëüíèõ ôîñôîë³ï³ä³â â ìåìáðàíàõ åðèòðîöèò³â ó õâîðèõ íà ÃÕ,

àñîö³éîâàíó ç ÖÄ 2 òèïó (ììîëü / ë, Ìå [25%; 75%])

* - â³äíîñíî êîíòðîëüíî¿ ãðóïè; ** - â³äíîñíî ãðóïè ïîð³âíÿííÿ
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òë³ çíèæåííÿ êîåô³ö³ºíòà åêñèìåð³çàö³¿ ï³ðåíó â
çîí³ á³ëîê-ë³ï³äíèõ êîíòàêò³â òà ë³ï³äíîãî á³øàðó.
Âèÿâëåí³ ïîçèòèâí³ êîðåëÿö³éí³ çâ'ÿçêè ì³æ ì³ê-
ðîâ'ÿçê³ñòþ ìåìáðàí åðèòðîöèò³â ³ ð³âíåì ÀÒ, º
ï³äòâåðäæåííÿì ðîë³ äåçîð´àí³çàö³¿ ìåìáðàí ó
ôîðìóâàíí³ ÃÕ.
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