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Àêòóàëüí³ñòü. Ïðè öóêðîâîìó ä³àáåò³ (ÖÄ) ö³ëèé êàñêàä ïàòîëîã³÷íèõ ðåàêö³é ðîçãîðòàºòüñÿ â åíäîòåë³¿ ñóäèí, ÿê³ ïîòåð-

ïàþòü â³ä ãëþêîçîòîêñè÷íîñò³, íàäì³ðíî¿ ä³¿ ñòèìóëþþ÷èõ ã³ïåðòåíçèâíèõ òà çàïàëüíèõ ôàêòîð³â, àêòèâàòîð³â òðîìáîóòâî-
ðåííÿ, ³íòåíñèô³êàö³¿ îêèñíîãî ñòðåñó, ùî ïðèçâîäå äî ôîðìóâàííÿ åíäîòåë³àëüíî¿ äèñôóíêö³¿ (ÅÄÔ). Ç ³íøîãî áîêó, ñàì
ïîøêîäæåíèé åíäîòåë³é âêëþ÷àºòüñÿ â ïàòîãåíåç ÖÄ ³ îáóìîâëþº ðîçâèòîê ïîäàëüøèõ ïîðóøåíü.

Ìåòà: äîñë³äèòè çâ’ÿçîê ÷èííèê³â ÅÄÔ: åíäîòåë³íó 1 (ÅÒ1), åíäîòåë³àëüíî¿ NO-ñèíòàçè (eNOS), îêñèäó àçîòó (NO), ôàê-
òîðó íåêðîçó ïóõëèí (TNFá) òà ä³ºíîâèõ êîí’þãàò³â (ÄÊ) ç òÿæê³ñòþ ÖÄ 2òèïó.

Ìàòåð³àëè ³ ìåòîäè. Âèêîðèñòàíî äàí³ 152 ñòàö³îíàðíèõ õâîðèõ ç ÖÄ 2 òèïó ó â³ö³ â³ä 34 äî 80 ðîê³â (53,9±8,4 ðîê³â).
Æ³íîê áóëî 95 (62,5 %), ÷îëîâ³ê³â – 57 (37,5 %). Çã³äíî äî ñòóïåí³ òÿæêîñò³, õâîðèõ áóëî ðîçïîä³ëåíî íà òðè ãðóïè: 1 (37,5 %
õâîðèõ) – ñåðåäíÿ ñòóïåíü â ñòàä³¿ êîìïåíñàö³¿ (HbA1ñ 7-9 %), 2 (41,4 %) – ñåðåäíÿ ñòóïåíü â ñòàä³¿ äåêîìïåíñàö³¿ (HbA1ñ
á³ëüøå 9 %), 3 (21,1 %) – òÿæêà ñòóï³íü ó ñòàä³¿ äåêîìïåíñàö³¿. Êîíòðîëüíà ãðóïà âêëþ÷àëà 95 ïðàêòè÷íî çäîðîâèõ îñ³á. Ó
ïëàçì³ êðîâ³ ³ìóíîôåðìåíòíèì ìåòîäîì âèçíà÷àëè âì³ñò ÷èííèê³â ÅÄÔ: ÅÒ1 (Biomedica Immunoassays, Àâñòð³ÿ), eNOS (BCM
Diagnostics, ÑØÀ) ³ TNFá (Bender Medsystems, Àâñòð³ÿ). Ð³âåíü ó êðîâ³ NO òà ÄÊ âèçíà÷àëè á³îõ³ì³÷íî (ñïåêòðîôîòîìåòð
Specord, Í³ìå÷÷èíà). Äëÿ ñòàòèñòè÷íî¿ îáðîáêè îòðèìàíèõ äàíèõ âèêîðèñòîâóâàëè ïðîãðàìó Statistica 10 (StatSoft, Inc., USA).

Ðåçóëüòàòè. Ð³âí³ ÷èííèê³â ÅÄÔ çàëåæàëè â³ä òÿæêîñò³ ÖÄ 2 òèïó. Òàê, ð³âåíü ÅÒ1 ó õâîðèõ ïåðåâèùóâàâ êîíòðîëü ó 3,7-
4,7 ðàçè (p<0,001), ç ìàêñèìàëüíèìè çíà÷åííÿìè ó 2-é ³ 3-é ãðóïàõ; òàêîæ çðîñòàâ ð³âåíü ó êðîâ³ NO (ó 1,4-1,5 ðàçè; p<0,001);
íàéá³ëüøîãî ïðèðîñòó ñÿãàëè ð³âí³ TNFá (ó 4,2-6,5 ðàçè; p<0,001) ³ ÄÊ (ó 2,3-2,7 ðàçè; p<0,001). Âì³ñò ó êðîâ³ eNOS ó ãðóïàõ
õâîðèõ áóâ íèæ÷èì ïðè ïîð³âíÿíí³ ç êîíòðîëåì (ó 1,3-1,9 ðàçè; p<0,001). Îäíîôàêòîðíèé ðåãðåñ³éíèé àíàë³ç ïîêàçàâ, ùî ÅÒ1
îáóìîâëþâàâ âèñîêó ãë³êåì³þ, àëüáóì³íóð³þ, ï³äâèùóâàâ ñòóï³íü äåêîìïåíñàö³¿ ÖÄ 2 òèïó ³ ñòóï³íü ä³àáåòè÷íî¿ íåôðîïàò³¿.
Íàêîïè÷åííÿ ó êðîâ³ NO âïëèâàëî íà çíèæåííÿ øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðàö³¿ òà ïîã³ðøåííÿ ôóíêö³¿ íèðîê. TNFá ³ ÄÊ
êîìïëåêñíî âïëèâàëè íà ìàéæå âñ³ êëþ÷îâ³ ïîêàçíèêè ÖÄ 2 òèïó, ùî ìàëî ñèíåðã³÷íó ä³þ ç ³íøèìè ÷èííèêàìè ÅÄÔ.

Âèñíîâîê. ×èííèêè ÅÄÔ ò³ñíî çâ’ÿçàí³ ç êë³í³êî-ëàáîðàòîðíèìè ïîêàçíèêàìè òÿæêîñò³ ÖÄ 2 òèïà, ùî âèñâ³òëþº ¿õ
ó ïàòîãåíåç³ çàõâîðþâàííÿ.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò 2 òèïó, òÿæê³ñòü, åíäîòåë³í 1, îêñèä àçîòó, eNOS, TNFá, ä³ºíîâ³ êîí’þãàòè.

Àêòóàëüí³ñòü. Íà äàíèé ÷àñ öóêðîâèé ä³àáåò (ÖÄ)
³ ä³àáåòè÷í³ ñóäèíí³ óñêëàäíåííÿ ìàþòü íàéâàãîìèé
âïëèâ íà ìåäèêî-äåìîãðàô³÷í³ ïîêàçíèêè, ùî ïîâ’ÿçà-
íî ç ðàííüîþ ³íâàë³äèçàö³ºþ ³ ïåðåä÷àñíîþ ñìåðòí³-
ñòþ íàñåëåííÿ â ïðàöåçäàòíîìó â³ö³ [8, 14, 16].

Ç’ÿñóâàííÿ ðîë³ ñóäèííîãî åíäîòåë³þ ðîçâèâàëî-
ñÿ ïðîòÿãîì îñòàíí³õ äâîõ äåñÿòèë³òü òà ä³éøëî äî
ðîçóì³ííÿ òîãî, ùî â³í º äèíàì³÷íîþ ðåãóëþþ÷îþ
ñèñòåìîþ òà â³ä³ãðàº êëþ÷îâó ðîëü ÿê ó ô³ç³îëîã³÷-
íèõ, òàê ïðè ïàòîëîã³÷íèõ ïðîöåñàõ [9, 12]. Åíäîòå-
ë³àëüí³ êë³òèíè âèêîíóþòü áàð’ºðíó ðîëü òà àêòèâíî
ðåãóëþþòü òîíóñ ñóäèí, êðîâîîá³ã ³ ôóíêö³þ òðîì-
áîöèò³â [1, 4, 9]. Åíäîòåë³àëüíà äèñôóíêö³ÿ (ÅÄÔ)
ôîðìóºòüñÿ ïðè çàïàëåíí³ ñóäèí, àòåðîñêëåðîç³,
ã³ïåðòîí³¿, êàðä³îì³îïàò³¿, ðåòèíîïàò³¿, íåéðîïàò³¿
[5, 13]. Ã³ïåðë³ï³äåì³ÿ, ã³ïåðãë³êåì³ÿ òà ³íø³ ìåòà-
áîë³÷í³ ÷èííèêè ïðèçâîäÿòü äî ðîçâèòêó ÅÄÔ ³ ñó-
äèííèõ óñêëàäíåíü [2, 10].

Ïðè ÖÄ ö³ëèé êàñêàä ïàòîëîã³÷íèõ ðåàêö³é ðîç-
ãîðòàºòüñÿ â åíäîòåë³¿ ñóäèí, ÿê³ ïîòåðïàþòü â³ä
ãëþêîçîòîêñè÷íîñò³, íàäì³ðíî¿ ä³¿ ñòèìóëþþ÷èõ
ã³ïåðòåíçèâíèõ òà çàïàëüíèõ ôàêòîð³â, àêòèâàòîð³â
òðîìáîóòâîðåííÿ, ³íòåíñèô³êàö³¿ îêèñíîãî ñòðåñó

[1, 8, 11]. Ââàæàºòüñÿ, ùî äî ðîçâèòêó ÅÄÔ ïðèçâî-
äÿòü òàê³ ÷èííèêè: 1) ï³äâèùåíèé îêèñëþâàëüíèé
ñòðåñ ³ ñèñòåìíå çàïàëåííÿ; 2) äåãðàäàö³ÿ ³ ïðîë³ôå-
ðàö³ÿ ãë³êîêàë³êñó; 3) ïîðóøåííÿ ì³æêë³òèííèõ êîí-
òàêò³â åíäîòåë³îöèò³â òà ãåìàòî-òêàíèííîãî áàð’ºðó;
4) ïîñèëåííÿ àäãåç³¿ ëåéêîöèò³â ³ åêñòðàâàçàö³ÿ; 5)
³íäóêö³ÿ ïðîêîàãóëÿíò³â ³ àíò³ô³áð³íîë³ò³÷íèõ ñèñ-
òåì [3]. Ç ³íøîãî áîêó, ñàì ïîøêîäæåíèé åíäîòåë³é
âêëþ÷àºòüñÿ â ïàòîãåíåç ÖÄ ³ îáóìîâëþº ðîçâèòîê
ïîäàëüøèõ ïîðóøåíü [9]. Îñíîâíèìè ÷èííèêàìè
ÅÄÔ º ãîðìîí åíäîòåë³þ – åíäîòåë³í (ÅÒ1), îêèñ
àçîòó (NO), åíäîòåë³àëüíà NO-ñèíòàçà (eNOS), à òà-
êîæ ôàêòîð íåêðîçó ïóõëèí (TNFá) ³ ìàðêåð îê³ñíî-
ãî ñòðåñó – ä³ºíîâ³ êîí’þãàòè (ÄÊ), ÿê³ íàêîïè÷ó-
þòüñÿ ó êðîâ³ òà âèêëèêàþòü ÅÄÔ [6, 12, 15].

Ìåòà: äîñë³äèòè çâ’ÿçîê ÷èííèê³â ÅÄÔ (ÅÒ1,
eNOS, NO, TNFá, ÄÊ) ç òÿæê³ñòþ ÖÄ 2òèïó.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Äî äîñë³äæåííÿ çàëó÷åíî äàí³ 152 õâîðèõ ç ÖÄ 2
òèïó, ùî ïåðåáóâàëè íà ñòàö³îíàðíîìó ë³êóâàíí³ ó
â³ää³ëåíí³ åíäîêðèíîëîã³¿ Äîíåöüêîãî îáëàñíîãî
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êë³í³÷íîãî òåðèòîð³àëüíîãî ìåäè÷íîãî îá’ºäíàííÿ ó
2013-2014 ð.ð. òà íà áàç³ Óêðà¿íñüêîãî íàóêîâî-äîñ-
ë³äíîãî öåíòðó åíäîêðèííî¿ õ³ðóðã³¿, òðàíñïëàíòàö³¿
åíäîêðèííèõ îðãàí³â ³ òêàíèí ÌÎÇ Óêðà¿íè ó 2015-
2016 ð.ð. Â³ê ïàö³ºíò³â ñêëàâ â³ä 34 äî 80 ðîê³â, ó
ñåðåäíüîìó 53,9±8,4 ðîê³â. Æ³íîê áóëî 95 (62,5 %),
÷îëîâ³ê³â – 57 (37,5 %). Çà òðèâàë³ñòþ çàõâîðþâàí-
íÿ ïàö³ºíòè ðîçïîä³ëèëèñÿ òàêèì ÷èíîì: äî 1 ðîêó –
5 (3,3 %), â³ä 1 äî 3 ðîê³â – 40 (26,3 %), â³ä 4 äî 5
ðîê³â – 23 (15,1 %), â³ä 6 äî 7 ðîê³â – 12 (7,9 %), â³ä
8 äî 10 ðîê³â – 31 (20,4 %), â³ä 11 äî 15 ðîê³â – 26
(17,1 %) ³ á³ëüøå 15 ðîê³â – 15 (9,9 %) õâîðèõ. Ó
áëèçüêèõ ðîäè÷³â ÖÄ 2 òèïó áóëî âèÿâëåíî ó 35
(23,0 %) õâîðèõ. Çã³äíî äî êë³í³÷íèõ ðåêîìåíäàö³é
[8, 14], çà ðåçóëüòàòàìè êë³í³êî-ëàáîðàòîðíèõ îáñòå-
æåíü âèçíà÷àëè íàÿâí³ñòü ðåòèíîïàò³¿, íåôðîïàò³¿ çà
ð³âíÿìè àëüáóì³íóð³¿ òà øâèäêîñò³ êëóáî÷êîâî¿
ô³ëüòðàö³¿ (ØÊÔ), ñåíñîðíî¿ ïîë³íåéðîïàò³¿, àíã³î-
ïàò³¿ íèæí³õ ê³íö³âîê, òà àðòåð³àëüíî¿ ã³ïåðòåíç³¿.

Çã³äíî äî êë³í³÷íî¿ êëàñèô³êàö³¿ [8, 14], 1 ñòóï³íü
òÿæêîñò³ íå áóëà âèÿâëåíà ó æîäíîãî ïàö³ºíòà, 2
ñòóï³íü – ó 120 (78,9 %) òà 3 ñòóï³íü – ó 32 (21,1 %)
õâîðèõ. Õâîðèõ ³ç 2 ñòóïåíåì òÿæêîñò³ áóëî ðîçïî-
ä³ëåíî íà 2 ãðóïè: 1 – 57 (37,5 %) õâîðèõ òà 2 – 63
(41,4 %) õâîðèõ. Êðèòåð³ºì äëÿ ¿õ ðîçïîä³ëó áóëî
îáðàíî ñòóï³íü êîìïåíñàö³¿ ÖÄ 2 òèïó çà ð³âíåì
ãë³êîâàíîãî ãåìîãëîá³íó (HbA1c): â 1 ãðóïó áóëè
çàëó÷åí³ õâîð³ â ñòàí³ êîìïåíñàö³¿ àáî çàäîâ³ëüíî¿
êîìïåíñàö³¿ ð³âíÿ ã³ïåðãë³êåì³¿ (HbA1ñ íà ð³âí³ 7-
9%); äî 2 – ç íèçüêîþ ÿê³ñòþ ãë³êåì³÷íîãî êîíòðî-
ëþ ó ñòàí³ äåêîìïåíñàö³¿ (HbA1ñ á³ëüøå 9 %).
Õâîð³ ç 3 ñòóïåíåì òÿæêîñò³ ñêëàëè 3 ãðóïó. Äî êîí-
òðîëüíî¿ ãðóïè áóëî çàëó÷åíî 95 ïðàêòè÷íî çäîðî-
âèõ ÷îëîâ³ê³â ³ æ³íîê â³äïîâ³äíîãî â³êîâîãî òà ãåí-
äåðíîãî ðîçïîä³ëó, ÿê³ íå ìàë³ ïîðóøåíü
âóãëåâîäíîãî îáì³íó ³ êë³í³÷íî¿ ìàí³ôåñòàö³¿ â³äïî-
â³äíèõ ñèìïòîì³â, ñõîæèõ ç ì³êðî- ³ ìàêðîñóäèííè-
ìè óñêëàäíåííÿìè ÖÄ.

Ó ïëàçì³ êðîâ³ ³ìóíîôåðìåíòíèì ìåòîäîì âèç-
íà÷àëè âì³ñò ÷èííèê³â ÅÄÔ: ÅÒ1 (Biomedica

Immunoassays, Àâñòð³ÿ), eNOS (BCM Diagnostics,
ÑØÀ) ³ TNFá (Bender Medsystems, Àâñòð³ÿ). ²íòåí-
ñèâí³ñòü çàáàðâëåííÿ ïðîäóêòó ôåðìåíòàòèâíî¿ ðå-
àêö³¿ ê³ëüê³ñíî âèì³ðþâàëè íà ôîòîìåòð³ PR2100
SANOFI DIAGNOSTIC PASTEUR (Ôðàíö³ÿ). Ð³âåíü
ó êðîâ³ NO âèçíà÷àëè ïî éîãî ê³íöåâîìó ìåòàáîë³òó
í³òðèòó ó ðåàêö³¿ Ãðèñà ñïåêòðîôîìåòðè÷íî (ñïåêò-
ðîôîìåòð Specord, Í³ìå÷÷³íà) ïðè äîâæèí³ õâèë³
546 íì. Ð³âåíü ÄÊ íåíàñè÷åíèõ æèðíèõ êèñëîò âèç-
íà÷àëè ìåòîäîì Z. Placer ó ìîäèô³êàö³¿ Â.Á. Ãàâðè-
ëîâà (1983).

Äëÿ ñòàòèñòè÷íî¿ îáðîáêè îòðèìàíèõ äàíèõ âè-
êîðèñòîâóâàëè ïðîãðàìó Statistica 10 (StatSoft, Inc.,
USA). Ï³ñëÿ ïðîâåäåííÿ òåñò³â Êîëìîãîðîâà-
Ñì³ðíîâà, Àíäåðñîíà-Äàðë³íãà ³ ÷-êâàäðàò áóâ âñòà-
íîâëåíèé â³äì³ííèé â³ä íîðìàëüíîãî õàðàêòåð ðîç-
ïîä³ëó âàð³àö³éíèõ ðÿä³â (p<0,05). Ó çâ’ÿçêó ç öèì
äëÿ îïèñîâî¿ ñòàòèñòèêè ê³ëüê³ñíèõ äàíèõ âèêîðèñ-
òîâóâàëè ìåä³àíó (Me) òà ïåðøèé ³ òðåò³é êâàðò³ë³
(Q1; Q3) âàð³àö³éíèõ ðÿä³â. Ïàðí³ íåçàëåæí³ âèá³ð-
êè ïîð³âíþâàëè ³ç çàñòîñóâàííÿì êðèòåð³þ Ìàííà-
Ó¿òí³ (U) ³ Êðàñêåëà-Óîëë³ñà (H). Äëÿ ïîð³âíÿííÿ
êàòåãîð³àëüíèõ çì³ííèõ âèêîðèñòîâóâàëè òàáëèö³
ñïîëó÷åííÿ ³ íåïàðàìåòðè÷í³ êðèòåð³¿ êñ³-êâàäðàò
(÷2) Pearson ó ìîäèô³êàö³¿ Yates. Ó âñ³õ âèïàäêàõ
ñòàòèñòè÷íîãî îö³íþâàííÿ çíà÷óù³ñòü â³äì³ííîñòåé
âðàõîâóâàëè ïðè çíà÷åíí³ p<0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Óçàãàëüíåí³ äàí³ ïîêàçíèê³â ÅÄÔ â çàëåæíîñò³
â³ä òÿæêîñò³ çàõâîðþâàííÿ íàâåäåíî ó òàáëèö³ 1.

Çà ð³âíåì ó êðîâ³ ÅÒ1 ñïîñòåð³ãàëàñÿ ÷³òêà òåí-
äåíö³ÿ äî éîãî çá³ëüøåííÿ ïî ãðóïàì: ç 0,55 ôìîëü/
ìë ó êîíòðîë³ äî 2,61 ôìîëü/ìë ó 3-é ãðóï³ (ðèñ. 1).

Ñòàòèñòè÷íèé àíàë³ç çà êðèòåð³ºì U (Mann-
Whitney U Test) ïîêàçàâ, ùî âñ³ â³äì³ííîñò³ áóëè
ñòàòèñòè÷íî çíà÷óùèìè (p<0,001), êð³ì ð³çíèö³
ð³âí³â ÅÒ1 ó 2-é òà 3-é ãðóïàõ (ð=0,206). Îòæå, áóëî
âñòàíîâëåíî, ùî ð³âåíü ÅÒ1 ó ãðóïàõ õâîðèõ íà ÖÄ

Òàáëèöÿ 1
Â³äì³ííîñò³ ì³æ ïîêàçíèêàìè ÅÄÔ (Me; Q1; Q3) ó ãðóïàõ ïàö³ºíò³â

  
  

(n=95) 
1 

(n=57) 
2 

(n=63) 
3 

(n=32) 
 ( ) 

1, 
/  

0,55 
(0,40; 0,75) 

2,01 
(1,87; 2,29) 

2,44 
(2,10; 2,80) 

2,61 
(2,09; 3,05) <0,001 

NO, 
/  

4,35 
(4,08; 4,61) 

6,00 
(5,69; 6,34) 

6,69 
(6,29; 7,10) 

6,06 
(5,99; 6,71) <0,001 

eNOS, 
/  

364 
(333; 390) 

288 
(232; 358) 

231 
(185; 254) 

193 
(166; 239) <0,001 

TNF , 
/  

22,3 
(16,2; 29,0) 

93,3 
(70,1; 104,7) 

113,0 
(90,5; 124,0) 

145,0 
(102; 230) <0,001 

, 
E/  

2,06 
(1,67; 2,24) 

4,70 
(4,39; 5,17) 

5,62 
(5,48; 5,87) 

4,77 
(4,05; 5,24) <0,001 

 Ïðèì³òêè: ð(Í) – ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè çà êðèòåð³ºì Í (Kruskal-Wallis ANOVA by Ranks test)
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Ðèñ. 1. Ð³âåíü ó êðîâ³ ÅÒ1 (ôìîëü/ìë) ïî ãðóïàì; p(U)
– ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè

çà êðèòåð³ºì U (Mann-Whitney U Test)

2 òèïó ñòàòèñòè÷íî çíà÷óùå ïåðåâèùóâàâ êîíòðîëü
(ó 3,7-4,7 ðàçè). Ç ðîçâèòêîì çàõâîðþâàííÿ, â ö³ëî-
ìó, â³äì³÷åíà òåíäåíö³ÿ äî á³ëüø âèñîêèõ çíà÷åíü
ÅÒ1, àëå äëÿ ÖÄ 2 òèïó ñåðåäíüîãî òà âàæêîãî ñòó-
ïåí³â äîñòåìåííî¿ ð³çíèö³ âñòàíîâèòè íå âäàëîñÿ.

Ð³âåíü ó êðîâ³ NO (òàáë. 1 òà ðèñ. 2) çðîñòàâ ó
ãðóïàõ õâîðèõ ó ïîð³âíÿíí³ ç êîíòðîëåì (ó 1,4-1,5
ðàçè), ùî, â ö³ëîìó, ìàëî âèñîêó ñòàòèñòè÷íó çíà-
÷óù³ñòü (p<0,001).

Íàéá³ëüøîãî ð³âíÿ â³í ñÿãàâ ó 2-é ãðóï³ – ó 1,5
ðàçè (ð=2,3å-26). Ðàçîì ³ç òèì, ì³æ 1-þ òà 3-þ ãðó-
ïàìè äîñòåìåííà ð³çíèöÿ íå âèÿâëåíà (ð=0,581).
Îòæå ìîæíà áóëî ââàæàòè, ùî ð³âåíü NO çà íàÿâ-
íîñò³ ÖÄ 2 òèïó çá³ëüøóºòüñÿ, ùî ìîæå íå çàëåæàòè
â³ä òÿæêîñò³ çàõâîðþâàííÿ.

ßê ñâ³ä÷èëè äàí³ òàáëèö³ 1, ð³âåíü ó êðîâ³ eNOS
áóâ íèæ÷èì ïî ãðóïàõ õâîðèõ ó ïîð³âíÿíí³ ç êîíò-
ðîëåì (ó 1,3-1,9 ðàçè; p<0,001), ïðè÷îìó íàéíèæ-
÷èì â³í áóâ ó òðåò³é ãðóï³ (ðèñ. 3).

Íàÿâí³ñòü ñòàòèñòè÷íî çíà÷óùî¿ ð³çíèö³ ì³æ
âñ³ìà ãðóïàìè ï³äòâåðäèëî çâ’ÿçîê ì³æ ðîçâèòêîì
ÖÄ 2 òèïó ³ ð³âíåì ó êðîâ³ eNOS. Âî÷åâèäü, ùî ³ç
çá³ëüøåííÿì òÿæêîñò³ ä³àáåòó â³äáóâàëîñÿ íàðîñòàþ-
÷å ãàëüìóâàííÿ åêñïðåñ³¿ eNOS òà ïðîãðåñèâíå çíè-
æåííÿ ¿¿ ð³âíÿ ó êðîâ³, ùî ñï³âïàäàëî ç äàíèìè [7].

Ð³âåíü ó êðîâ³ îäíîãî ç îñíîâíèõ ïðîçàïàëüíèõ
³íòåðëåéê³í³â – TNFa áàãàòîðàçîâî ï³äâèùóâàâñÿ,
îñîáëèâó ó 3-é ãðóï³ (ó 6,5 ðàçè), òàêîæ áóëà íàÿâ-
íîþ ³ äîñèòü âèñîêà ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³-
æíîñòåé ì³æ ãðóïàìè (ðèñ. 4).

Ð³âåíü TNFá ïåðåâèùàâ êîíòðîëü ó 1-é ³ 2-é ãðó-
ïàõ, â³äïîâ³äíî, ó 4,2 ³ 5,1 ðàçè. Ïåðåâàæíî âèñîê³
çíà÷åííÿ TNFá çãðóïóâàëèñÿ ó 3-é ãðóï³, ùî ïîêà-
çóâàëî çàëåæí³ñòü àêòèâàö³¿ öèòîê³íîâîãî êàñêàäó
â³ä òÿæêîñò³ ÖÄ 2 òèïó, òà óçãîäæóâàëîñÿ ç ë³òåðà-
òóðíèìè äàíèìè [4, 6, 12].

Îñòàíí³ì ïîêàçíèêîì, îáðàíèì äëÿ õàðàêòåðèñ-
òèêè ÅÄÔ, áóâ çàãàëüíèé ð³âåíü ó êðîâ³ ÄÊ. Ðîëü
öüîãî ïîêàçíèêà, ÿê êëþ÷îâîãî ïàðàìåòðó ³íòåíñèô-
³êàö³¿ ÏÎË ïðè ÖÄ 2 òèïó, áóëà ïîêàçíà ³ â íàøèõ
ïîïåðåäí³õ ïóáë³êàö³ÿõ [15]. Ïðè÷îìó, ÄÊ, ÿê ³ ìà-
ëîíîâèé ä³àëüäåã³ä, ïðîãðåñèâíî íàêîïè÷óâàâñÿ ó
êðîâ³ ïðîòÿãîì ïåðøèõ ï’ÿò³ ðîê³â, ï³ñëÿ ÷îãî ëè-
øàâñÿ íà ñòàá³ëüíî âèñîêîìó ð³âí³. Àíàëîã³÷íó òåí-
äåíö³þ ìè áà÷èìî ³ ó äàíîìó äîñë³äæåíí³ (òàáë. 1
òà ðèñ. 5): ó âñ³õ ãðóïàõ ð³âåíü ÄÊ áóâ ñóòòºâî
çá³ëüøåíèì (ó 2,3-2,7 ðàçè; p<0,001).

Ïðè ïîð³âíÿíí³ ì³æ ãðóïàìè, áóëî âñòàíîâëåíî
â³äñóòí³ñòü ñòàòèñòè÷íî çíà÷óùî¿ ð³çíèö³ ì³æ 1-þ ³
3-þ ãðóïàìè (ð=0,385), òîä³ ÿê ð³âåíü ÄÊ áóâ çíà÷ó-
ùå á³ëüøèì ó 2-é ãðóï³ (p<0,001).

Òàêèì ÷èíîì, áóëè âñòàíîâëåí³ ïåâí³ çàêîíî-
ì³ðíîñò³ ðîçâèòêó ÅÄÔ ïðè çá³ëüøåíí³ òÿæêîñò³ ÖÄ
2 òèïó. Ð³âí³ ó êðîâ³ ÅÒ1, TNFá, NO òà ÄÊ áàãàòîðà-
çîâî äîñòåìåííî çá³ëüøóâàëèñÿ, ùî, â ö³ëîìó,
â³äïîâ³äàëî ñòóïåíþ òÿæêîñò³ ïàòîëîã³÷íîãî ïðîöå-

Ðèñ. 2. Ð³âåíü ó êðîâ³ NO (ìêìîëü/ë) ïî ãðóïàì; p(U)
– ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè

çà êðèòåð³ºì U (Mann-Whitney U Test)

Ðèñ. 3. Ð³âåíü ó êðîâ³ eNOS (ïã/ìë) ïî ãðóïàì. p(U) –
ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè

çà êðèòåð³ºì U (Mann-Whitney U Test)
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Ðèñ. 4. Ð³âåíü ó êðîâ³ TNFá (ïã/ìë) ïî ãðóïàì; p(U) –
ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè

çà êðèòåð³ºì U (Mann-Whitney U Test)

Ðèñ. 5. Ð³âåíü ÄÊ ó êðîâ³ (Å/ìë) ïî ãðóïàì; p(U) –
ñòàòèñòè÷íà çíà÷óù³ñòü ðîçá³æíîñòåé ì³æ ãðóïàìè

çà êðèòåð³ºì U (Mann-Whitney U Test)

ñó, îñîáëèâî äëÿ TNFá. Âì³ñò ó êðîâ³ eNOS – çíè-
æóâàëèñÿ çã³äíî äî òÿæêîñò³ ïàòîëîã³÷íîãî ïðîöåñó.

Äëÿ ç’ÿñóâàííÿ âïëèâó ÷èííèê³â ÅÄÔ íà êë³í³êî-
ëàáîðàòîðí³ ïîêàçíèêè ÖÄ 2 òèïó âèêîíàíî ñåð³þ
îäíîôàêòîðíèõ ðåãðåñ³éíèõ àíàë³ç³â ³ç çàñòîñóâàí-
íÿì ïàêåòà GRM (ïðîãðàìà Statistica 10; StatSoft,
Inc., USA). Ó ÿêîñò³ ïðåäèêòîð³â áóëè îáðàí³ ïîêàç-
íèêè ÅÄÔ (ïåðåë³ê äèâèñü ó òàáëèö³ 1), ó ÿêîñò³ çà-
ëåæíèõ çì³ííèõ – ÿê³ñí³ òà ê³ëüê³ñí³ êë³í³êî-ëàáîðà-
òîðí³ ïîêàçíèêè õâîðèõ (â³ê, ñòàòü, ñòóï³íü
êîìïåíñàö³¿, òÿæê³ñòü, íàÿâí³ñòü, âèä òà ñòóïåíü óñ-
êëàäíåíü, âèä òåðàï³¿, ðåçóëüòàòè á³îõ³ì³÷íèõ äîñë-
³äæåíü; çàãàëîì 51 ïîêàçíèê).

Äëÿ ÅÒ1 íàéá³ëüøèé âïëèâ âèÿâëåíî ó â³äíî-
øåíí³ ãë³êåì³¿ (F=8,43; p=0,008) ³ ñòóïåíþ êîìïåí-
ñàö³¿ ÖÄ ïî HbA1c (F=8,32; p=0,008). Òàêîæ âèÿâëå-
íèé äîñèòü ñèëüíèé âïëèâ íà ñòóï³íü êîìïåíñàö³¿
ÖÄ ïî ãë³êåì³¿ (F=4,83; p=0,037). Â³äì³÷åíèé âïëèâ

ÅÒ1 íà ñòóï³íü íåôðîïàò³¿, çà àëüáóì³íóð³ºþ
(F=7,01; p=0,014), òà ð³âåíü ñàìî¿ ì³êðîàëüáóì³íóð³¿
(F=5,52; p=0,027). Ç ³íøèõ ïîêàçíèê³â ÅÄÔ, ÅÒ1
ìàâ çâîðîòí³é çâ’ÿçîê ç eNOS (F=17,33; p=0,001) òà
ïðÿìèé – ç ÄÊ (F=11,93; p=7,2Å-04). Îòæå ïðèð³ñò
ð³âíþ ó êðîâ³ ÅÒ1 îáóìîâëþâàâ âèñîêó ãë³êåì³þ,
àëüáóì³íóð³þ òà ï³äâèùóâàâ ñòóï³íü äåêîìïåíñàö³¿
ÖÄ ³ ñòóï³íü ä³àáåòè÷íî¿ íåôðîïàò³¿.

Äëÿ NO ïðîñë³äêîâàíî çâ’ÿçêè ç â³êîì õâîðèõ
(F=7,01; p=0,014) òà ñòóïåíåì íåôðîïàò³¿ çà ØÊÔ
(F=5,67; p=0,025), à òàêîæ – ç íèçêîþ á³îõ³ì³÷íèõ
ïîêàçíèê³â: ð³âíÿìè ó êðîâ³ òðèãë³öåðèä³â (F=10,44;
p=0,003), ñå÷îâèíè (F=5,81; p=0,024) òà êðåàòèí³íó
(F=4,36; p=0,047). Òå, ùî NO çâîðîòíî áóâ ïîâ’ÿçà-
íèé ç ØÊÔ (F=4,54; p=0,043), ïîÿñíþº òàê³ çâ’ÿçêè.
Ç ïîêàçíèê³â ÅÄÔ, NO áóâ ñèëüíî ïîâ’ÿçàíèé ç
TNFá (F=30,15; p=1,67Å-07) ³ ÄÊ (F=34,08; p=3,16Å-
08). Îòæå, ìîæíà ââàæàòè, ùî íàêîïè÷åííÿ ó êðîâ³
NO, â ïåðøó ÷åðãó, ïîâ’ÿçàíå ³ç çíèæåííÿì ØÊÔ òà
ïîã³ðøåííÿì ôóíêö³¿ íèðîê.

Äëÿ eNOS âàãîìèé âïëèâ âèÿâëåíî ó â³äíîøåíí³
ð³âíþ HbA1c (F=8,95; p=0,006), ñòóïåíþ êîìïåí-
ñàö³¿ ÖÄ ïî HbA1c (F=17,57; p<0,001), ñòóïåíþ íå-
ôðîïàò³¿ çà ð³âíåì àëüáóì³íóð³¿ (F=5,75; p<0,024) ³
ñòóïåíåì ä³àáåòè÷íî¿ ïîë³íåéðîïàò³¿ (F=5,50;
p<0,027). Ç ³íøèõ ïîêàçíèê³â ÅÄÔ, â³ä’ºìíèé çâ’ÿ-
çîê â³äì³÷åíî äëÿ ÅÒ1 (F=17,33; p=5,3Å-05). Îòæå,
âïëèâ çíèæåííÿ ð³âíþ eNOS â³äîáðàæàâñÿ ó çíè-
æåíí³ êîìïåíñàö³¿ ÖÄ çà HbA1c, ïðîãðåñóâàíí³ íå-
ôðî- ³ ïîë³íåéðîïàò³¿.

Äëÿ TNFá âèÿâëåíî âïëèâ íà äàâí³ñòü çàõâîðþ-
âàííÿ, ñòóïåíü òÿæêîñò³ ÖÄ 2 òèïó (F=14,03;
p=0,001), ñòóïåí³ íåôðîïàò³¿ (F=11,30; p=0,002), àí-
ã³îïàò³¿ íèæí³õ ê³íö³âîê (F=14,03; p=0,001), ðåòèíî-
ïàò³¿ (F=7,55; p=0,011), ØÊÔ (F=9,61; p=0,005),
íèçêó ìåòàáîë³÷íèõ ïîêàçíèê³â (HbA1c, òðèãë³öåðè-
äè, ñå÷îâèíà, êðåàòèí³í; äëÿ âñ³õ p<0,001) òà ð³âåíü
ì³êðîàëüáóì³íóð³¿ (F=4,61; p=0,042). Ç ³íøèõ ïîêàç-
íèê³â ÅÄÔ, TNFá ìàâ çâ’ÿçîê ç NO (F=30,15;
p=1,67Å-07) òà ÄÊ (F=19,33; p=2,08Å-05) ³, çâî-
ðîòí³é, – ç eNOS (F=4,00; p=0,047). Îòæå, TNFá
êîìïëåêñíî âïëèâàâ íà ìàéæå âñ³ êëþ÷îâ³ ïîêàçíè-
êè ÖÄ 2 òèïó, ùî ïðîÿâëÿëîñü ñèíåðã³÷íî ç ³íøèìè
ïîêàçíèêàìè ÅÄÔ.

Äëÿ ÄÊ áóëè âèÿâëåí³ çâ’ÿçêè ³ç ñòóïåíåì òÿæ-
êîñò³ ÖÄ 2 òèïó (F=9,89; p=0,004), òðèâàë³ñòþ õâî-
ðîáè (F=9,16; p=0,006), øâèäê³ñòþ ¿¿ ïðîãðåñóâàííÿ
(F=6,37; p=0,017) òà ðîçâèòêó óñêëàäíåíü (F=8,81;
p=0,007), íàÿâí³ñòþ àíã³îïàò³¿ íèæí³õ ê³íö³âîê
(F=9,89; p=0,004). Ö³êàâèì áóëî âèÿâëåííÿ âïëèâó
íà ð³âåíü ó êðîâ³ ³íñóë³íó (F=9,36; p=0,005) òà
ð³âåíü ³íñóë³íîðåçèñòåíòíîñò³ (³íäåêñ HOMA-²Ð;
F=9,37; p=0,005). Ñèíåðã³çì ïàòîëîã³÷íîãî âïëèâó ç
³íøèìè ïîêàçíèêàìè ÅÄÔ ï³äòâåðäèëî íàÿâí³ñòü
ïîçèòèâíîãî çâ’ÿçêó ç ÅÒ1 (F=11,94; p=7,16Å-04),
NO (F=34,08; p=3,16Å-08) òà TNFá (F=19,33;
p=2,08Å-05). Îòæå, ÿê ³ TNFá, ÄÊ âèçíà÷àâ òÿæê³ñòü
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òà óñêëàäíåííÿ ÖÄ 2 òèïó òà ìàâ ñèíåðã³÷íó ä³þ ç
³íøèìè ÷èííèêàìè ÅÄÔ.

ÂÈÑÍÎÂÊÈ

1. Ð³âí³ ÷èííèê³â ÅÄÔ çàëåæàëè â³ä òÿæêîñò³ ÖÄ
2 òèïó. Òàê, ð³âåíü ÅÒ1 ó õâîðèõ ïåðåâèùóâàâ êîí-
òðîëü ó 3,7-4,7 ðàçè (p<0,001) ç ìàêñèìàëüíèìè çíà-
÷åííÿìè ó 2-é ³ 3-é ãðóïàõ; òàêîæ çðîñòàâ ð³âåíü ó
êðîâ³ NO (ó 1,4-1,5 ðàçè; p<0,001). Íàéá³ëüøîãî
ïðèðîñòó ñÿãàëè ð³âí³ TNFá (ó 4,2-6,5 ðàçè; p<0,001)
³ ÄÊ (ó 2,3-2,7 ðàçè; p<0,001). Âì³ñò ó êðîâ³ eNOS ó
ãðóïàõ õâîðèõ áóâ íèæ÷èì ïðè ïîð³âíÿíí³ ç êîíò-
ðîëåì (ó 1,3-1,9 ðàçè; p<0,001).

2. Îäíîôàêòîðíèé ðåãðåñ³éíèé àíàë³ç ïîêàçàâ,
ùî ÅÒ1 îáóìîâëþâàâ âèñîêó ãë³êåì³þ, àëüáóì³íó-
ð³þ, ï³äâèùóâàâ ñòóï³íü äåêîìïåíñàö³¿ ÖÄ 2 òèïó ³
ñòóï³íü ä³àáåòè÷íî¿ íåôðîïàò³¿. Íàêîïè÷åííÿ ó
êðîâ³ NO âïëèâàëî íà çíèæåííÿ ØÊÔ òà ïîã³ðøåí-
íÿ ôóíêö³¿ íèðîê. TNFá ³ ÄÊ êîìïëåêñíî âïëèâàëè
íà ìàéæå âñ³ êëþ÷îâ³ ïîêàçíèêè ÖÄ 2 òèïó, ùî
ìàëî ñèíåðã³÷íó ä³þ ç ³íøèìè ÷èííèêàìè ÅÄÔ.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Ðîáîòà âèêîíàíà ó ðàì-
êàõ äåðæáþäæåòíî¿ ÍÄÐ êàôåäðè ïàòîô³ç³îëîã³¿
Íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³
Î.Î. Áîãîìîëüöÿ «Ðîëü ãåíåòè÷íèõ ïîë³ìîðô³çì³â ó
ïàòîãåíåç³ ìåòàáîë³÷íèõ ïîðóøåíü ïðè öóêðîâîìó
ä³àáåò³ 2 òèïó», ¹ äåðæðåºñòðàö³¿ 0115U005799,
ñòðîêè âèêîíàííÿ 2016-2017 ð.ð.
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ÑÂßÇÜ ÔÀÊÒÎÐÎÂ ÝÍÄÎÒÅËÈÀËÜÍÎÉ ÄÈÑÔÓÍÊÖÈÈ Ñ ÒßÆÅÑÒÜÞ ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅ-
ÒÀ 2 ÒÈÏÀ

Çÿáëèöåâ Ñ.Â., Ïàíîâà Ò.È., ×åðíîáðèâöåâ À.Ï.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
Àêòóàëüíîñòü. Ïðè ñàõàðíîì äèàáåòå (ÑÄ) â ýíäîòåëèè ñîñóäîâ ðàçâîðà÷èâàåòñÿ öåëûé êàñêàä ïàòîëîãè÷åñêèõ ðåàêöèé,

êîòîðûå çàïóñêàþò ãëþêîçîòîêñè÷íîñòü, ÷ðåçìåðíîå âîçäåéñòâèå ñòèìóëèðóþùèõ ãèïåðòåíçèâíûõ è âîñïàëèòåëüíûõ ôàêòî-
ðîâ, àêòèâàòîðîâ òðîìáîîáðàçîâàíèÿ, èíòåíñèôèêàöèè îêèñëèòåëüíîãî ñòðåññà, ÷òî ïðèâîäèò ê ôîðìèðîâàíèþ ýíäîòåëèàëü-
íîé äèñôóíêöèè (ÝÄÔ). Ñ äðóãîé ñòîðîíû, ñàì ïîâðåæä¸ííûé ýíäîòåëèé âêëþ÷àåòñÿ â ïàòîãåíåç ÑÄ è îáóñëîâëèâàåò ðàçâè-
òèå äàëüíåéøèõ íàðóøåíèé.

Öåëü: èññëåäîâàòü ñâÿçü ôàêòîðîâ ÝÄÔ: ýíäîòåëèíà 1 (ÝÒ1), ýíäîòåëèàëüíîé NO-ñèíòàçû (eNOS), îêñèäà àçîòà (NO),
ôàêòîðà íåêðîçà îïóõîëåé (TNFá) è äèåíîâûõ êîíúþãàòîâ (ÄÊ) ñ òÿæåñòüþ ÑÄ 2 òèïà.

Ìàòåðèàëû è ìåòîäû. Èñïîëüçîâàíû äàííûå 152 ñòàöèîíàðíûõ áîëüíûõ ñ ÑÄ 2 òèïà â âîçðàñòå îò 34 äî 80 ëåò (53,9±8,4
ëåò). Æåíùèí áûëî 95 (62,5 %), ìóæ÷èí – 57 (37,5 %). Ñîãëàñíî ñòåïåíè òÿæåñòè, áîëüíûå áûëè ðàçäåëåíû íà òðè ãðóïïû:
1-ÿ (37,5% áîëüíûõ) – ñðåäíÿÿ ñòåïåíü â ñòàäèè êîìïåíñàöèè (HbA1ñ 7-9 %), 2-ÿ (41,4 %) – ñðåäíÿÿ ñòåïåíü â ñòàäèè äåêîì-
ïåíñàöèè (HbA1ñ áîëåå 9 %), 3-ÿ (21,1 %) – òÿæåëàÿ ñòåïåíü â ñòàäèè äåêîìïåíñàöèè. Êîíòðîëüíàÿ ãðóïïà âêëþ÷àëà 95 ïðàê-
òè÷åñêè çäîðîâûõ ëèö. Â ïëàçìå êðîâè èììóíîôåðìåíòíûì ìåòîäîì îïðåäåëÿëè ñîäåðæàíèå ôàêòîðîâ ÝÄÔ: ÝÒ1 (Biomedica
Immunoassays, Àâñòðèÿ), eNOS (BCM Diagnostics, ÑØÀ) è TNFá (Bender Medsystems, Àâñòðèÿ). Óðîâåíü â êðîâè NO è ÄÊ
îïðåäåëÿëè áèîõèìè÷åñêè (ñïåêòðîôîòîìåòð Specord, Ãåðìàíèÿ). Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ïîëó÷åííûõ äàííûõ èñïîëü-
çîâàëè ïðîãðàììó Statistica 10 (StatSoft, Inc., USA).

Ðåçóëüòàòû. Óðîâíè ôàêòîðîâ ÝÄÔ çàâèñåëè îò òÿæåñòè ÑÄ 2 òèïà. Òàê, óðîâåíü ÝÒ1 ó áîëüíûõ ïðåâûøàë êîíòðîëü â
3,7-4,7 ðàçà (p<0,001) ñ ìàêñèìàëüíûìè çíà÷åíèÿìè âî 2-é è 3-é ãðóïïàõ; òàêæå ðîñ óðîâåíü â êðîâè NO (â 1,4-1,5 ðàçà;
p<0,001); íàèáîëüøåãî ïðèðîñòà äîñòèãàëè óðîâíè TNFá (â 4,2-6,5 ðàçà; p<0,001) è ÄÊ (â 2,3-2,7 ðàçà; p<0,001). Ñîäåðæàíèå
â êðîâè eNOS â ãðóïïàõ áîëüíûõ áûëî íèæå ïðè ñðàâíåíèè ñ êîíòðîëåì (â 1,3-1,9 ðàçà; p<0,001). Îäíîôàêòîðíûé ðåãðåññè-
îííûé àíàëèç ïîêàçàë, ÷òî ÝÒ1 îáóñëàâëèâàë ãèïåðãëèêåìèþ, àëüáóìèíóðèþ, ïîâûøàë ñòåïåíü äåêîìïåíñàöèè ÑÄ 2 òèïà è
ñòåïåíü äèàáåòè÷åñêîé íåôðîïàòèè. Íàêîïëåíèå â êðîâè NO âëèÿëî íà ñíèæåíèå ñêîðîñòè êëóáî÷êîâîé ôèëüòðàöèè è óõóä-
øåíèå ôóíêöèè ïî÷åê. TNFá è ÄÊ êîìïëåêñíî âëèÿëè íà ìíîãèå êëþ÷åâûå ïîêàçàòåëè ÑÄ 2 òèïà, è èìåëè ñèíåðãè÷åñêîå
äåéñòâèå ñ äðóãèìè ôàêòîðàìè ÝÄÔ.

Âûâîä. Ôàêòîðû ÝÄÔ òåñíî ñâÿçàíû ñ êëèíèêî-ëàáîðàòîðíûìè ïîêàçàòåëÿì òÿæåñòè ÑÄ 2 òèïà, ÷òî óêàçûâàåò íà èõ çíà-
÷èìóþ ðîëü â ïàòîãåíåçå çàáîëåâàíèÿ.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò 2 òèïà, òÿæåñòü, ýíäîòåëèí 1, îêñèä àçîòà, eNOS, TNFá, äèåíîâûå êîíúþãàòû.

CONNECTION OF THE ENDOTHELIAL DYSFUNCTION FACTORS AND DIABETES MELLITUS
2 TYPE SEVERITIES

Ziablytsev S.V., Panova T.I, Chernobryvtsev O.P.

O.O. Bogomolets National Medical University, Kyiv, Ukraine
Relevance. In the case of diabetes mellitus (DM), a whole cascade of pathological reactions unfolds in the endothelium of the

vessels that afflict glucose toxicity, excessive action of stimulating hypertension and inflammatory factors, thrombotic activators, and
the intensification of oxidative stress, which leads to the formation of endothelial dysfunction (EDF). On the other hand, the damaged
endothelium itself is included in the pathogenesis of diabetes and causes the development of further violations.

Objective: to investigate the association of EDF factors: endothelin 1 (ET1), endothelial NO-synthase (eNOS), nitric oxide (NO),
tumor necrosis factor (TNFá), and diene conjugates (DC) with severity of type 2 diabetes.

Materials and methods. Data were used for 152 hospital patients with type 2 diabetes at the age from 34 to 80 years (53.9±8.4
years). Women were 95 (62.5%), men – 57 (37.5%). According to the degree of severity of patients was divided into three groups: 1st
(37.5% of patients) – the average stage in the compensation stage (HbA1s 7-9%), 2nd (41.4%) – the average stage in the stage of
decompensation (HbA1s more than 9%), 3rd (21,1%) – a severe degree in the stage of decompensation. The control group included
95 practically healthy individuals. The plasma levels of the blood were determined by the enzyme-linked method: ÅÒ1 (Biomedica
Immunoassays, Austria), eNOS (BCM Diagnostics, USA) ³ TNFá (Bender Medsystems, Austria). The level of blood NO and DC were
determined biochemically (spectrophotometer Specord, Germany). Statistica 10 (StatSoft, Inc., USA) was used to statistically process
the data obtained.

Results. Levels of EDF factors depended on the severity of DM 2 type. Thus, the level of ETI in patients exceeded control in 3.7-
4.7 times (p<0.001) with the maximum values in the 2nd and 3rd groups; also increased blood levels of NO (1.4-1.5 times; p<0.001).
The highest increase was observed in TNFá levels (4.2-6.5 times; p<0.001) and DC (2.3-2.7 times; p<0.001). The blood content of
eNOS in the patients’ groups was lower when compared with control (1.3-1.9 times; p<0.001). Single-factor regression analysis
showed that ET1 caused high glycemia, albuminuria, increased the degree of decompensation of DM 2 type and the degree of diabetic
nephropathy. NO accumulation in the blood affects the decrease in glomerular filtration rate and the deterioration of renal function.
TNFá and DC contributed to almost all key indicators of DM 2 type, which had a synergistic effect with other EDF factors.

Conclusion. Factors of EDF are closely linked with clinical and laboratory indicators of severity of DM 2 type, which highlights
them in the pathogenesis of the disease.

Key words: diabetes mellitus 2 type, severity, endothelin 1, nitric oxide, eNOS, TNFá, diene conjugates.
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