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Äîñë³äæóâàëè ð³âåíü ³íòåðëåéê³íó-17À (IL-17A) ó êðî-
â³ 82 õâîðèõ íà öóêðîâèé ä³àáåò (ÖÄ), ÿê³ ïåðåíåñëè
2–4 ðîêè òîìó êîðîíàâ³ðóñíó ³íôåêö³þ 2019 ðîêó 
(COVID-19). IL-17A âèçíà÷àëè çà äîïîìîãîþ íàáîð³â
äëÿ ³ìóíîôåðìåíòíîãî àíàë³çó. Ïîêàçàíî, ùî êîíöåí-
òðàö³ÿ öèòîê³íà áóëà âèùà ó õâîðèõ íà ä³àáåò ³ ó îñ³á, 
ùî ïåðåõâîð³ëè COVID-19. Â³äì³÷åíî ð³çíèöþ ð³âí³â 
öèòîê³íó ó êðîâ³ ïàö³ºíò³â, ùî ïåðåõâîð³ëè ëåãêîþ ³ 
âàæêîþ ôîðìîþ COVID-19, à òàêîæ ïîçèòèâíèé 
âïëèâ âàêöèíàö³¿. Êîíöåíòðàö³ÿ IL-17A çðîñòàëà ïðè 
òðèâàëîñò³ ä³àáåòó ïîíàä 15 ðîê³â, ïðè ³íäåêñ³ ìàñè 
ò³ëà (²ÌÒ) ïîíàä 30 êã/ì2 òà ãë³êîâàíîãî ãåìîãëîá³íó 
(Íâ1Àñ) > 7,5 %. COVID-19 äîäàòêîâî çá³ëüøóâàëà 
ö³ ïîêàçíèêè. Ñïîñòåð³ãàºòüñÿ ïîçèòèâíèé åôåêò 
ìåòôîðì³íó ùîäî êîíöåíòðàö³¿ IL-17A ó õâîðèõ íà 
ÖÄ ³ âèñîêà ðåàêö³ÿ ³íòåðëåéê³íó íà COVID-19 çà 
â³äñóòíîñò³ ë³êóâàííÿ á³ãóàí³äàìè. Òàêîæ ïîêàçàíî
ïîçèòèâíèé åôåêò ³íñóë³íó òà ³íã³á³òîð³â íàòð³é-
çàëåæíîãî êîòðàíñïîðòåðà ãëþêîçè 2-ãî òèïó 
(³ÍÇÊÒÃ-2). Ê³ëüê³ñòü IL-17A çðîñòàº ó ïëàçì³ êðîâ³ 
ïðè ïàòîëîã³÷íèõ çì³íàõ ïîêàçíèê³â ôðàêö³¿ âèêèäó 
ë³âîãî øëóíî÷êà, øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðàö³¿ ³ 
àëüáóì³íóð³¿. Ñïîñòåð³ãàºòüñÿ âèñîêèé ð³âåíü IL-17A, 
ó ïëàçì³ êðîâ³ õâîðèõ íà ä³àáåò, ÿê³ ïåðåõâîð³ëè íà 
COVID-19 2–4 ðîêè òîìó, ñï³âñòàâíèé ç ãîñòðèì 
çàõâîðþâàííÿì. Çà â³äñóòíîñò³ ë³êóâàííÿ õâîðèõ íà 
ÖÄ öóêðîçíèæóâàëüíèìè ïðåïàðàòàìè ïðè COVID-19 
ð³âåíü IL-17A äîñÿãàº âèñîêèõ çíà÷åíü. Âèâ÷åííÿ êîí-
öåíòðàö³¿ IL-17A ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä â³êó 
õâîðèõ ïîêàçàëî òåíäåíö³þ äî çíèæåííÿ ê³ëüêîñò³ 
³íòåðëåéê³íó ó ñòàðøèõ â³êîâèõ ãðóïàõ.

Êëþ÷îâ³ ñëîâà: ³íòåðëåéê³í-17À, COVID-19, öóêðîâèé 
ä³àáåò, ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ, îæèð³ííÿ.

Âñòóï. Ñïîñòåðåæåííÿ, ùî åêñïåðèìåíòàëüí³
àâòî³ìóíí³ òà àâòîçàïàëüí³ çàõâîðþâàííÿ, îïî-
ñåðåäêîâàí³ Ò-êë³òèíàìè, íå çàëåæàòü â³ä ï³ä-
ìíîæèí Th1 ³ Th2, ñïîíóêàëî äîñë³äíèê³â
âèä³ëèòè îêðåìó ï³äìíîæèíó â ïîïóëÿö³¿ Ò-
ë³ìôîöèò³â-õåëïåð³â, íàçâàíó Th17 (Maione, 
2021). Áóëî ïîêàçàíî, ùî Th17, êë³òèíè CD4+, 
ÿê³ ïðîäóêóþòü IL-17, º ïîòóæíèìè ³íäóêòî-
ðàìè çàïàëåííÿ òêàíèí ³ ïîâ’ÿçàí³ ç ïàòîãåíå-
çîì áàãàòüîõ åêñïåðèìåíòàëüíèõ àóòî³ìóííèõ 
çàõâîðþâàíü ³ çàïàëüíèõ ñòàí³â ëþäèíè. Öåé 
öèòîê³í ðåãóëþº àêòèâí³ñòü NF-�B ³ ñòèìóëþº 
åêñïðåñ³þ IL-6 – êëþ÷îâèõ ôàêòîð³â, ÿê³ ñïðè-
÷èíÿþòü öèòîê³íîâèé øòîðì ïðè COVID-19 
(Chen et al, 2013).

Åâîëþö³éíèé êîíñåðâàòèçì IL-17 ñâ³ä÷èòü 
ïðî òå, ùî â³í áåðå ó÷àñòü ó âðîäæåíèõ ñòðàòå-
ã³ÿõ çàõèñòó, à òàêîæ, ùî öå ñ³ìåéñòâî öèòîê³-
í³â â³ä³ãðàº ôóíäàìåíòàëüíó ðîëü, ÿêà âèõî-
äèòü çà ðàìêè òèïîâîãî çàõèñòó îðãàí³çìó õà-
çÿ¿íà. Âïðîäîâæ åâîëþö³¿ IL-17 âèêîíóâàâ âàæ-
ëèâó ôóíêö³þ ó ï³äòðèìö³ ãîìåîñòàçó íà 
áàð’ºðíèõ ä³ëÿíêàõ. Çîâñ³ì íåäàâíî áóëî âè-
ÿâëåíî êëþ÷îâó ðîëü IL-17 ó íåéðî³ìóíîëîã³¿, 
ô³ç³îëîã³¿ òêàíèí òà ðåãóëÿö³¿ êë³òèííîãî ìåòà-
áîë³çìó, îñîáëèâî â æèðîâ³é òêàíèí³. Ïðèïóñ-
êàþòü, ùî IL-17 äîïîìàãàº êîîðäèíóâàòè âçàº-
ìîä³þ ì³æ íåðâîâîþ, åíäîêðèííîþ òà ³ìóííîþ 
ñèñòåìàìè äëÿ ï³äòðèìêè åíåðãåòè÷íîãî ãî-
ìåîñòàçó îðãàí³çìó, ÿê öåíòðàëüíèé ãðàâåöü ó 
íåéðî³ìóíîìåòàáîë³çì³ (Douglas et al., 2023).

Öåé óí³êàëüíèé ïðîçàïàëüíèé öèòîê³í, 
ÿêèé ³íòåíñèâíî ïðîäóêóºòüñÿ òà ìîäóëþºòüñÿ 
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ó ïàö³ºíò³â ³ç õðîí³÷íèìè çàïàëüíèìè çàõâî-
ðþâàííÿìè, òàêîæ â³ä³ãðàº âàæëèâó ðîëü ó 
ðîáîò³ ñåðöåâî-ñóäèííî¿ ñèñòåìè, òî÷í³øå, â³í
áåðå ó÷àñòü ó ïàòîãåíåç³ ñåðöåâî-ñóäèííèõ óñ-
êëàäíåíü, àñîö³éîâàíèõ ³ç àóòî³ìóííèìè òà çà-
ïàëüíèìè çàõâîðþâàííÿìè (Raucci et al., 2020). 
Ç IL-17 ïîâ’ÿçàí³ çàïàëüí³ ïðîöåñè ïðè îæè-
ð³íí³ òà ä³àáåò³ (Klimontov et al., 2023; Sigur-
dardottir et al., 2019; Li et al., 2022).

Îïèñàíî ï³äâèùåíèé ð³âåíü Th17-ë³ìôîöè-
ò³â ó ïåðèôåðè÷í³é êðîâ³ ïàö³ºíò³â, ³íô³êîâà-
íèõ SARS-CoV-2. Öå ñâ³ä÷èòü ïðî êîîðäèíó-
þ÷ó ðîëü IL-17A ó çàïàëüí³é â³äïîâ³ä³, îñê³ëü-
êè â³í ³í³ö³þº ïðîäóêö³þ ³íøèõ ïðîçàïàëüíèõ 
öèòîê³í³â, òàêèõ ÿê IL-1, IL-6, ôàêòîðà íåêðî-
çó ïóõëèíè-� (TNF-�) (Xu et al., 2020). Êð³ì 
òîãî, çá³ëüøåííÿ ê³ëüêîñò³ Th17-êë³òèí ³ ïî-
õ³äíèõ öèòîê³í³â ó ïîºäíàíí³ ç³ çíèæåííÿì ³í-
øèõ ï³äìíîæèí ë³ìôîöèòàðíî¿ ïîïóëÿö³¿, ùî
ñïîñòåð³ãàºòüñÿ ó öèõ ïàö³ºíò³â, ï³äòâåðäæóº
³äåþ ùîäî ³ìóííî¿ â³äïîâ³ä³, ÿêà ïðèçâîäèòü
äî ðîçâèòêó òÿæêîãî çàïàëåííÿ. Ï³äêðåñëþº-
òüñÿ, ùî ó ïàö³ºíò³â ç ïíåâìîí³ºþ, âèêëèêàíîþ 
COVID-19, CD4+ òà CD8+ Ò-êë³òèíè õàðàêòå-
ðèçóþòüñÿ ï³äâèùåíîþ çäàòí³ñòþ ïðîäóêóâà-
òè IL-17A in vitro, àêòèâóþ÷è íåéòðîô³ëè, ùî 
ïðèçâîäèòü äî ùå á³ëüø âèñîêîãî ð³âíÿ IL-17A 
â ïåðèôåðè÷í³é êðîâ³ (De Biasi et al., 2020).

Àíàë³ç ïîñë³äîâíîñò³ ãåíà IL-17 ó ïàö³ºíò³â 
ç ãîñòðèì ðåñï³ðàòîðíèì äèñòðåñ-ñèíäðîìîì 
(ÃÐÄÑ) ïîêàçàâ, ùî ïàö³ºíòè ç ïîë³ìîðô³ç-
ìîì, ÿêèé ïðèçâîäèâ äî çìåíøåííÿ ïðîäóê-
ö³¿ IL-17, ìàëè ï³äâèùåíó 30-äåííó âèæèâà-
í³ñòü, òîä³ ÿê ãåíåòè÷íèé ïîë³ìîðô³çì, ÿêèé 
ïðèçâîäèâ äî âèðîáëåííÿ á³ëüøî¿ ê³ëüêîñò³ 
IL-17, êîðåëþâàâ ç³ çíèæåííÿì âèæèâàíîñò³ 
(Pacha and Sallman, 2020).

Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ð³âíÿ 
IL-17A ó êðîâ³ 82 õâîðèõ íà ÖÄ, ÿê³ ïåðåíåñ-
ëè ó 2020–2022 ðîêàõ êîðîíàâ³ðóñíó ³íôåêö³þ 
(ïîñò-êîâ³äíèé ñèíäðîì).

Ìàòåð³àëè ³ ìåòîäè. Äîñë³äæåííÿ ïðîâîäè-
ëîñü ó â³ää³ëàõ ä³àáåòîëîã³¿ òà ôóíäàìåíòàëü-
íèõ ³ ïðèêëàäíèõ ïðîáëåì åíäîêðèíîëîã³¿ ÄÓ 
«²íñòèòóò åíäîêðèíîëîã³¿ òà îáì³íó ðå÷îâèí 
³ì. Â.Ï. Êîì³ñàðåíêà ÍÀÌÍ Óêðà¿íè». Êðîâ 
îòðèìóâàëè çà äîïîìîãîþ ñòàíäàðòíî¿ âåíå-
ïóíêö³¿ òà çáåð³ãàëè ó ïðîá³ðêàõ ç ÅÄÒÀ. Ïëàç-
ìó â³äîêðåìëþâàëè öåíòðèôóãóâàííÿì âïðî-
äîâæ 1 ãîä ï³ñëÿ çàáîðó êðîâ³. Çðàçêè çáåð³ãàëè 

ïðè –80 ºC äî âèêîðèñòàííÿ. IL-17 âèçíà÷àëè 
çà äîïîìîãîþ íàáîðó äëÿ ³ìóíîôåðìåíòíî-
ãî àíàë³çó «Elabscience» (ÑØÀ). Âèì³ðþâàííÿ 
ïðîâîäèëè ïðè îïòè÷í³é äîâæèí³ õâèë³ 450 íì 
íà ³ìóíîôåðìåíòíîìó ïëàíøåòíîìó àíàë³çà-
òîð³ Stat Fax 3200 («Awareness Technology», 
ÑØÀ). Ãë³êîâàíèé ãåìîãëîá³í (Hb1Ac) âè-
çíà÷àëè çà äîïîìîãîþ íàáîðó Îne Hb1Ac FS 
(«DiaSys Diagnostic Systems GmbH», Í³ìå÷-
÷èíà). Âèì³ðþâàííÿ ïðîâîäèëè ïðè îïòè÷í³é 
äîâæèí³ õâèë³ 660 íì.

Íàÿâí³ñòü COVID-19 ó ïàö³ºíò³â âèçíà÷à-
ëè ìåòîäîì ÏËÐ ó êîìåðö³éíèõ ëàáîðàòîð³ÿõ. 
Ñåðåäíÿ ñàòóðàö³ÿ êèñíåì ó õâîðèõ ñòàíîâèëà 
88,14 ± 0,73 %, ñåðåäíÿ ìàêñèìàëüíà òåìïåðà-
òóðà – 38,13 ± 0,19 ºC. Ñåðåäí³é â³ê õâîðèõ 
ñòàíîâèâ 61,4 ðîê³â (30–72 ðîêè). Ó ãðóï³ áóëî 
46 æ³íîê ³ 36 ÷îëîâ³ê³â. Ïàö³ºíòè õâîð³ëè íà 
COVID-19 ó 2020–2022 ðîêàõ.

Ñòàòèñòè÷íèé àíàë³ç äàíèõ ïðîâîäèëè çà 
äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ Origin 
7.0. Ðåçóëüòàòè äîñë³äæåííÿ ïðåäñòàâëåí³ 
ÿê M ± m. Äëÿ ïîð³âíÿííÿ ãðóï äàíèõ âèêî-
ðèñòîâóâàëè t-òåñò Ñòüþäåíòà òà íåïàðàìåò-
ðè÷í³ ìåòîäè. Çíà÷åííÿ ââàæàëè â³ðîã³äíèìè 
ïðè p � 0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Âèçíà÷åííÿ 
ñòóïåíÿ òÿæêîñò³ COVID-19, à òàêîæ ë³êó-
âàííÿ êîðîíàâ³ðóñíî¿ õâîðîáè â³äáóâàëîñÿ â³ä-
ïîâ³äíî äî ïðîòîêîëó «Íàäàííÿ ìåäè÷íî¿ äî-
ïîìîãè ïðè ë³êóâàíí³ êîðîíàâ³ðóñíî¿ õâîðîáè 
COVID-19», çàòâåðäæåíîãî íàêàçîì ì³í³ñòåð-
ñòâà îõîðîíè çäîðîâ’ÿ â³ä 02.04.2020 ¹ 762. Äî 
ãðóïè ç òÿæêèì ïåðåá³ãîì COVID-19 óâ³éøëè 
ïàö³ºíòè, ÿê³ ï³ä ÷àñ ë³êóâàííÿ âèêîðèñòîâó-
âàëè êèñåíü àáî õâîð³ëè 2 ³ á³ëüøå ðàç³â. 

Ñåðåäí³é ³íäåêñ ìàñè ò³ëà (²ÌÒ) õâîðèõ 
áóâ íàäì³ðíèì ³ ñêëàäàâ 28,58 ± 0,537 êã/ì2. 
Ñåðåäí³é âì³ñò Hb1Ac õâîðèõ ñêëàäàâ 9,43 ± 
± 0,196 %, ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü ä³àáåòó. 
Êîíòðîëüíó ãðóïó (n = 5) ñêëàëè çäîðîâ³ îñî-
áè, ÿê³ íå ìàëè ï³äòâåäæåíî¿ COVID-19.

Íàìè â³äì³÷åíî ñóòòºâå (ó 6–9 ðàç³â) çðîñ-
òàííÿ êîíöåíòðàö³¿ IL-17A ó ïîñò-êîâ³äíîìó 
ïåð³îä³ ïîð³âíÿíî ç êîíòðîëåì (ðèñ. 1), ñï³â-
ñòàâíå ç âì³ñòîì öèòîê³íà ó êðîâ³ õâîðèõ íà 
âàæêèé COVID-19 (Guo et al, 21). Â òîé æå 
÷àñ, ð³çíèöÿ ð³âí³â IL-17A ì³æ õâîðèìè íà 
ä³àáåò, ÿê³ íå õâîð³ëè COVID-19 ³ ä³àáåòèêàìè, 
ÿê³ ïåðåõâîð³ëè COVID-19 áóëà ìåíø âèðàç-
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Ðèñ. 1. Ê³ëüê³ñòü IL-17A ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä âàæêîñò³ ïåðåá³ãó  COVID-19 (êèñíåâà ï³äòðèìêà) 
³ âàêöèíàö³¿. 1 – êîíòðîëü, 2 – ñåðåäíº ïî âñ³é ãðóï³ õâîðèõ (n = 82), 3 – ÖÄ áåç COVID-19, 4 – ÖÄ +
+ COVID-19, 5 – ÖÄ + ëåãêèé ÑV19, 6 – ÖÄ + âàæêèé ÑV19, 7 – õâîð³ COVID-19 áåç âàêöèíàö³¿, 8 – 
ï³ñëÿ âàêöèíàö³¿. Âñ³ çíà÷åííÿ â³ðîã³äíî â³äð³çíÿþòüñÿ â³ä êîíòðîëþ (ãðóïà 1), Ð < 0,01; * � â³ðîã³äí³ 
â³äì³íè â³ä ïîïåðåäíüî¿ ãðóïè, Ð < 0,05. Ðèñóíîê ñòâîðåíî çà äîïîìîãîþ ïðîãðàìè OriginPro 2019b

Òàáëèöÿ 1. Ê³ëüê³ñòü IL-17A ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä òèïó ³ òðèâàëîñò³ ä³àáåòó, ²ÌÒ òà êîíöåíòðàö³¿ Íâ1Àñ

¹ Ãðóïè IL-17A, % m ±

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Êîíòðîëü
ÖÄ1
ÖÄ2
ÖÄ1 + COVID-19 
ÖÄ2 + COVID-19 
Òðèâàë³ñòü ÖÄ <15
Òðèâàë³ñòü ÖÄ >15
Òðèâàë³ñòü ÖÄ <15 + COVID-19 
Òðèâàë³ñòü ÖÄ >15 + COVID-19 
²ÌÒ < 30 êã/ì2

²ÌÒ >30 êã/ì2

²ÌÒ < 30 êã/ì2 + COVID-19 
²ÌÒ >30 êã/ì2 + COVID-19 
Íâ1Àñ <7,5 %
Íâ1Àñ >7,5 %
Íâ1Àñ <7,5 % + COVID-19 
Íâ1Àñ >7,5 % + COVID-19 
Æ³íêè
×îëîâ³êè
Æ³íêè + COVID-19 
×îëîâ³êè + COVID-19 

100,00
468,30
401,50
612,82
665,93
328,00
457,31
555,84
971,79
329,10
540,50
585,70
1188,2
287,10
497,40
400,60
765,50
424,41
329,74
543,79
495,60

7,40
56,29
45,48
85,07

139,903

18,92
52,296

59,276

218,567,8

28,4
124,010

75,611

314,410–12

24,2
71,614

32,714

12015,16

46,45
32,4818

77,76
37,0019

Ïðèì³òêà. Âñ³ çíà÷åííÿ â³ðîã³äíî â³äð³çíÿþòüñÿ â³ä êîíòðîëþ, Ð <0,01; ²íäåêñàìè ïîçíà÷åí³ â³ðîã³äí³ â³ä-
ì³íè ùîäî â³äïîâ³äíî¿ ãðóïè, Ð <0,05.
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Òàáëèöÿ 2. Ê³ëüê³ñòü IL-17A ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä ë³êóâàííÿ öóêðîçíèæóâàëüíèìè ïðåïàðàòàìè 
òà ¿õ êîìá³íàö³ÿìè

¹ Ãðóïè IL-17A, % m ±

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Êîíòðîëü
Ñåðåäíº ïî ãðóï³
ÖÄ
ÖÄ + COVID-19 
²íñóë³í – 
²íñóë³í + 
²íñóë³í – COVID-19 +
²íñóë³í + COVID-19 +
Ìåòôîðì³í –
Ìåòôîðì³í +
Ìåòôîðì³í – COVID-19 +
Ìåòôîðì³í + COVID-19 +
³ÍÇÊÒÃ-2 –
³ÍÇÊÒÃ-2 +
³ÍÇÊÒÃ-2 – COVID-19 +
³ÍÇÊÒÃ-2 + COVID-19 +

100,00
603,25
469,96
720,73
400,70
344,26
631,14
402,88
410,71
320,16
909,83
464,10
399,15
318,93
656,41
399,14

7,40
128,26
103,30
123,08
39,96
41,51

63,435,6

62,667
46,31
30,429

161,482,9,10

49,5311

38,05
15,9713

83,3013,14

34,9115

Êîìá³íîâàíå ë³êóâàííÿ

1
2
3
4
5
6

ÖÄ áåç ë³êóâàííÿ
ÖÄ + COVID-19 áåç ë³êóâàííÿ
²íñóë³í + Ìåòôîðì³í
Ìåòôîðì³í + ³ÍÇÊÒÃ-2 
²íñóë³í + ³ÍÇÊÒÃ-2
²íñóë³í + Ìåòôîðì³í + ³ÍÇÊÒÃ-2 

469,96
884,61
290,48
333,97
433,33
356,41

103,30
219,041

18,601,2

16,561,2

–
15,042

¹ Ãðóïè IL-17A, % m ±

1
2
3
4
5
6
7
8
9
10
11
12
13

Êîíòðîëü
ÔÂËØ 40–60
ÔÂËØ 40–60 + COVID-19 
ÔÂËØ > 60
ÔÂËØ > 60 + COVID-19 
ðØÊÔ < 60
ðØÊÔ < 60 + COVID-19 
ðØÊÔ > 60
ðØÊÔ > 60 + COVID-19 
ÀÓ < 30
ÀÓ < 30 + COVID-19 
ÀÓ 30–300
ÀÓ 30–300 + COVID-19 

100,00
567,11
771,79
345,73
843,59
785,31
839,32
356,41
566,67
325,96
472,96
373,18
549,88

7,40
112,83
82,66

14,862,3

135,212,4

202,60
145,75
37,446,7

73,277,8

23,31
71,5910

31,18
54,5812

Òàáëèöÿ. 3. Ê³ëüê³ñòü IL-17A ó ïëàçì³ êðîâ³ ïðè ð³çíèõ ïîêàçíèêàõ ÔÂËØ, ðØÊÔ ³ ÀÓ

Ïðèì³òêà. Âñ³ çíà÷åííÿ â³ðîã³äíî â³äð³çíÿþòüñÿ â³ä êîíòðîëþ, Ð <0,01; ³íäåêñàìè ïîçíà÷åí³ â³ðîã³äí³ â³ä-
ì³íè ùîäî â³äïîâ³äíî¿ ãðóïè, Ð <0,05.

Ïðèì³òêà. Âñ³ çíà÷åííÿ â³ðîã³äíî â³äð³çíÿþòüñÿ â³ä êîíòðîëþ, Ð < 0,01; ²íäåêñàìè ïîçíà÷åí³ â³ðîã³äí³ 
â³äì³íè ùîäî â³äïîâ³äíî¿ ãðóïè, Ð < 0,05; ÔÂËØ – ôðàêö³ÿ âèêèäó ë³âîãî øëóíî÷êà (%), ðØÊÔ – ðîç-
ðàõóíêîâà øâèäê³ñòü êëóáî÷êîâî¿ ô³ëüòðàö³¿ (ìë/õâ/1,73 ì2), ÀÓ – àëüáóì³íóð³ÿ ìã/äîáó
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íîþ (ðèñ. 1, ñò. 3 ³ 4). Âàðòî â³äì³òèòè ð³çíè-
öþ ð³âí³â öèòîê³íó ó êðîâ³ ïàö³ºíò³â, ùî ïåðå-
õâîð³ëè ëåãêîþ ³ âàæêîþ ôîðìîþ COVID-19 
(ðèñ. 1, ñò. 5 ³ 6), à òàêîæ âïëèâ âàêöèíàö³¿ 
(ðèñ. 1, ñò. 7 ³ 8).

Â³ðîã³äíî¿ ð³çíèö³ ó ê³ëüêîñò³ ó êðîâ³ IL-17A 
ì³æ õâîðèìè 1 ³ 2 òèïîì ä³àáåòó íå ñïîñòåð³-
ãàëîñü (òàáë. 1), àëå êîíöåíòðàö³ÿ ³íòåðëåéê³íó 
áóëà âèùîþ ó ïîñò-êîâ³äíîìó ïåð³îä³ õâîðèõ íà 
ÖÄ2 (òàáë. 1, ãðóïè 3 ³ 5), çá³ëüøóâàëàñÿ ïðè 
òðèâàëîñò³ ä³àáåòó ïîíàä 15 ðîê³â, ïðè ²ÌÒ ïî-
íàä 30 êã/ì2 òà Íâ1Àñ > 7,5 %. Çàõâîðþâàííÿ 
íà COVID-19 äîäàòêîâî ïîãëèáëþâàëî ö³ ïî-
êàçíèêè (òàáë. 1). Ó æ³íîê ð³âåíü IL-17A áóâ 
âèùå í³æ ó ÷îëîâ³ê³â (ãðóïè 18–21).

Âèçíà÷åííÿ ê³ëüêîñò³ IL-17A ó ïëàçì³ êðîâ³ â 
çàëåæíîñò³ â³ä ë³êóâàííÿ öóêðîçíèæóâàëüíèìè 
ïðåïàðàòàìè òà ¿õ êîìá³íàö³ÿìè ïîêàçàëî â³ä-
ñóòí³ñòü åôåêòó ³íñóë³íó ó õâîðèõ ÖÄ ³ â³ðîã³äíå 
çíèæåííÿ IL-17A ó õâîðèõ íà ÖÄ ³ COVID-19 
(òàáë. 2). Â³äì³÷àºòüñÿ ïîçèòèâíèé åôåêò ìåò-
ôîðì³íó òà ³íøèõ á³ãóàí³ä³â ùîäî êîíöåíòðàö³¿ 
IL-17A (çíèæåíííÿ) ó õâîðèõ íà ÖÄ (ãðóïè 9 ³ 
10) ³ íàäçâè÷àéíî âèñîêà ðåàêö³ÿ ³íòåðëåéê³íó 
íà COVID-19 çà â³äñóòíîñò³ ë³êóâàííÿ á³ãóàí³-
äàìè (ãðóïà 11). Ó ãðóï³, ÿêà ïðèéìàëà ìåòôîð-
ì³í ð³âåíü IL-17A çíèæóâàâñÿ, àëå çàëèøàâñÿ 
äîñèòü âèñîêèì (ãðóïà 12). Òàê ñàìî ïîçèòèâíî 
ä³ÿëè ³ ïðåïàðàòè ³ÍÇÊÒÃ-2 (ãðóïè 13–16).

Ó ãðóïàõ ç êîìá³íîâàíèì ë³êóâàííÿì íàé-
êðàùèé åôåêò ñïîñòåð³ãàâñÿ ïðè êîìá³íàö³¿ ³í-
ñóë³íó ³ ìåòôîðì³íó, äå â³äì³÷åíî ìàêñèìàëü-
íå çíèæåííÿ âì³ñòó IL-17A (òàáë. 2, ãðóïà 3). 
Òàêîæ çâåðòàº íà ñåáå óâàãó âèñîêèé ð³âåíü 
IL-17A ó õâîðèõ íà COVID-19 áåç ë³êóâàííÿ 
öóêðîçíèæóâàëüíèìè ïðåïàðàòàìè (ãðóïà 2).

Òàêèì ÷èíîì, çà â³äñóòíîñò³ ë³êóâàííÿ õâî-
ðèõ íà ÖÄ öóêðîçíèæóâàëüíèìè ïðåïàðàòàìè 
(îñîáëèâî á³ãóàí³äàìè) ïðè COVID-19 ð³âåíü 
IL-17A äîñÿãàº ìàêñèìàëüíèõ çíà÷åíü.

Òàêîæ âèçíà÷àëè ê³ëüê³ñòü IL-17A ó ïëàçì³ 
êðîâ³ ïðè ð³çíèõ ïîêàçíèêàõ ôðàêö³¿ âèêèäó 
ë³âîãî øëóíî÷êà ñåðöÿ (ÔÂËØ), ðîçðàõóíêî-
âî¿ øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðàö³¿ (ðØÊÔ) 
³ àëüáóì³íóð³¿ (ÀÓ) ó íîðì³ òà ïðè ïàòîëîã³÷íèõ 
çì³íàõ (òàáë. 3). Ç òàáëèö³ âèäíî, ùî ïðè ïî-
ðóøåííÿõ öèõ ïîêàçíèê³â ð³âåíü IL-17A âèùå 
(ãðóïè 2 ³ 4, 6 ³ 8). Òàêîæ âèùà ðåàêö³ÿ ùîäî 
ê³ëüêîñò³ IL-17A íà COVID-19 ïðè ØÊÔ < 60 
(ãðóïè 7 ³ 9).

Âèâ÷åííÿ êîíöåíòðàö³¿ IL-17A ó ïëàçì³ êðî-
â³ â çàëåæíîñò³ â³ä â³êó õâîðèõ ïîêàçàëî ñèëü-
íó ðåàêö³þ íà COVID-19 ó â³êîâ³é ãðóï³ 25–44 
ðîêè ³ òåíäåíö³þ äî çíèæåííÿ ê³ëüêîñò³ ³íòåð-
ëåéê³íó ç â³êîì, îñîáëèâî ó ñòàðø³é â³êîâ³é 
ãðóï³ – 76–90 ðîê³â (ðèñ. 2). Ìîæëèâî, ùî ³ 
ïîòóæíà ðåàêö³ÿ ó ãðóï³ 25–44 ðîêè, ³ çíèæåí-
íÿ ê³ëüêîñò³ ³íòåðëåéê³íó ç â³êîì, ïîâ’ÿçàíå ³ç 

Ðèñ. 2 Ê³ëüê³ñòü IL-17A ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä â³êó õâîðèõ. * – â³ðîã³äí³ â³äì³íè â³ä ãðóïè 25–
44 ðð., P < 0,05. Ðèñóíîê ñòâîðåíî çà äîïîìîãîþ ïðîãðàìè OriginPro 2019b
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çàãàëüíèì îñëàáëåííÿì ³ìóííî¿ ñèñòåìè ïðè 
ñòàð³íí³ ³ çìåíøåííÿì ê³ëüêîñò³ Th17, çîêðåìà.

Â³äêðèòòÿ êë³òèí Th17 ³ ñ³ìåéñòâà öèòîê³í³â 
IL-17 äàëî íîâèé ³ìïóëüñ â îáëàñò³ ³ìóíîëîã³¿, 
çàïîâíèâøè ïðîãàëèíó ³ äîçâîëèâøè íå ò³ëüêè 
ðîçøèðèòè óÿâëåííÿ ùîäî âðîäæåíîãî ³ àäàï-
òèâíîãî ³ìóí³òåòó, à é ³äåíòèô³êóâàòè öåé óí³-
êàëüíèé öèòîê³í ÿê òèõèé ï³äñèëþâà÷ ³ìóííîãî 
ïðîöåñó (D’Acquisto et al., 2010). Öåé öèòîê³í 
ä³º íà òêàíèííîìó ð³âí³ ÿê ïåðåäîâèé ôàêòîð 
ìåðåæ³ öèòîê³í³â, òîìó íàâ³òü íåâåëèê³ çì³íè 
â éîãî êîíöåíòðàö³ÿõ ìàþòü çíà÷í³ êë³í³÷í³ 
åôåêòè (Bechara et al., 2021).

Äîñë³äæåííÿ IL-17A òà éîãî á³îëîã³÷íî¿ 
ôóíêö³¿ çä³éñíèëî ðåâîëþö³þ â ãàëóç³ ³ìóíî-
ëîã³¿ ³ ïîâí³ñòþ çì³íèëî íàø ïîãëÿä íà áàãàòî 
çàõâîðþâàíü, ïîâ’ÿçàíèõ ç ³ìóí³òåòîì òà çàïà-
ëåííÿì (Maione, 2016). Ï³ñëÿ ³äåíòèô³êàö³¿ êë³-
òèí Th17 áóëà îñòàòî÷íî îö³íåíà çíà÷íà ðîëü 
öüîãî öèòîê³íó â çàõèñò³ îðãàí³çìó, à òàêîæ â 
êîíòåêñò³ ãîñòðîãî òà õðîí³÷íîãî çàïàëåííÿ. 
Äàí³ ôóíäàìåíòàëüíèõ äîñë³äæåíü òà êë³í³÷íèõ 
âèïðîáóâàíü äåìîíñòðóþòü, ùî ³ìóííà â³ñü ç³ 
ñòåðæíåâèì ôàêòîðîì IL-17A, áåçñóìí³âíî, 
õàðàêòåðèçóºòüñÿ ÷³òêèìè á³îëîã³÷íèìè åôåê-
òàìè, ÿê³ â³äð³çíÿþòüñÿ ïðè ð³çíèõ çàõâîðþ-
âàííÿõ (Maione et al., 2009; Maione et al., 2021).

Çà íàøèìè äàíèìè, êîíöåíòðàö³ÿ IL-17A, ó 
ïëàçì³ êðîâ³ õâîðèõ íà ä³àáåò ó ïîñò-êîâ³äíîìó 
ïåð³îä³ áóëà ñóòòºâî âèùîþ ó îñ³á, ùî ïåðå-
õâîð³ëè COVID-19 ó 2020-2022 ðîêàõ. Â³äîìî, 
ùî IL-17A ñïðèÿº âèâ³ëüíåííþ ïðîçàïàëüíèõ 
öèòîõåìîê³í³â, à ñàìå IL-1�, IL-6, TNF-�, ìà-
êðîôàãàëüíîãî çàïàëüíîãî á³ëêà-1/2 (MIP-1� òà 
�, MIP-2), IL-8, ³íòåðôåðîí-³íäóêîâàíîãî á³ë-
êà-10. Òàêîæ º äàí³ ïðî ï³äâèùåííÿ ó ïàö³ºí-
ò³â ³ç ñèíäðîìîì âèâ³ëüíåííÿ öèòîê³í³â ð³âíÿ 
Ñ-ðåàêòèâíîãî á³ëêà, ðåöåïòîðà IL-1, IL-2, IL-
7, IL-8, IL-9, IL-10, IL-17A, G-CSF, ãðàíóëîöè-
òàðíî-ìàêðîôàãàëüíîãî êîëîí³ºñòèìóëþþ÷îãî 
ôàêòîðà, ³íòåðôåðîíó-�, ìîíîöèòàðíîãî õåìîà-
òðàêòàíòíîãî á³ëêà-1, òðîìáîöèòàðíîãî ôàêòî-
ðà ðîñòó, TNF-� òà ñóäèííîãî åíäîòåë³àëüíîãî 
ôàêòîðà ðîñòó (Maione et al., 2021). Íîâ³ äàí³ 
âèÿâèëè ïîòåíö³éíèé çâ’ÿçîê ì³æ ï³äâèùåíèì 
ð³âíåì IL-17A òà òÿæê³ñòþ ³ ïðîãðåñóâàííÿì 
COVID-19. Âðàõîâóþ÷è, ùî ñàì ïî ñîá³ IL-17A 
àêòèâóº ê³ëüêà øëÿõ³â çàïàëåííÿ, áóëà âèñóíóòà 
ã³ïîòåçà ïðî ó÷àñòü öüîãî öèòîê³íó â êë³í³÷íèõ 
ðåçóëüòàòàõ COVID-19. Òàêèì ÷èíîì, IL-17A 

ìîæå áóòè ìàðêåðîì ïðîãðåñóâàííÿ çàõâîðþ-
âàííÿ òà ì³øåííþ äëÿ ðîçðîáêè òåðàïåâòè÷íèõ 
ñòðàòåã³é. Ö³ äàí³ ï³äêðåñëþþòü êëþ÷îâó ðîëü 
IL-17À ïðè COVID-19 ³, éìîâ³ðíî, äîïîìîæóòü 
ïðîêëàñòè øëÿõ äî íîâèõ òåðàïåâòè÷íèõ ï³ä-
õîä³â, çàñíîâàíèõ íà áëîêóâàíí³ IL-17À á³îëî-
ã³÷íèìè ïðåïàðàòàìè, ÿê³ âæå äîñòóïí³ (Bulat 
et al., 2021). Îòæå, ã³ïîòåçà ïðî ïðÿìèé çâ’ÿçîê 
ì³æ ï³äâèùåíèì ð³âíåì IL-17A òà òÿæê³ñòþ ³ 
ïðîãðåñóâàííÿì çàõâîðþâàííÿ ñòàº âñå á³ëüø 
ïåðåêîíëèâîþ (Maione et al., 2021). Ð³âåíü IL-
17A ó ïîñò-êîâ³äíîìó ïåð³îä³ çàëèøàºòüñÿ âè-
ñîêèì (ðèñ. 1, òàáë. 1), ùî ñâ³ä÷èòü ïðî ìîæëè-
â³ñòü ðîçâèòêó ïîäàëüøèõ óñêëàäíåíü ³íôåêö³¿ 
SARS-CoV-2 ùîäî ä³àáåòó, ñåðöåâî-ñóäèííèõ 
òà êàðä³îðåíàëüíèõ ïàòîëîã³é. Öå ï³äòâåðäæó-
ºòüñÿ ³ ³íøèìè àâòîðàìè, ÿê³ ñâ³ä÷àòü, ùî âè-
ñîê³ ð³âí³ IL-17 òà IL-2 ó ñèðîâàòö³ êðîâ³ òà 
íèçüê³ ð³âí³ IL-4 òà IL-10 ñêëàäàþòü öèòîê³íî-
âèé ïðîô³ëü òðèâàëîãî COVID-19, ³ ö³ ìàðêåðè 
º ïîòåíö³éíèìè ì³øåíÿìè äëÿ ðîçðîáêè ñòðà-
òåã³é ë³êóâàííÿ COVID-19 òà éîãî óñêëàäíåíü 
(Queiroz et al., 2022).

Âæå îòðèìàí³ äàí³ ùîäî ìîäóëþâàííÿ çà-
ïàëüíî¿ â³äïîâ³ä³ ïðåïàðàòàìè ãë³öèðèçèíó/
åíîêñîëîíó øëÿõîì çíèæåííÿ åêñïðåñ³¿ IL-
17A. Öå, ó ñâîþ ÷åðãó, çáåð³ãàëî êîíöåíòðàö³¿ 
³íòåðëåéê³í³â IL-1�, IL-6, IL-8 òà TNF-� íå-
çì³ííèìè, ùî âêàçóº íà çíà÷íó êîðåêö³þ ð³âí³â 
êëþ÷îâèõ ïðîçàïàëüíèõ öèòîê³í³â ³ çàïîá³ãàí-
íÿ çàãîñòðåííþ ³ìóííî¿ â³äïîâ³ä³ ó õâîðèõ íà 
COVID-19 (Zendejas-Hernandez et al., 2024).

ßê âæå çãàäóâàëîñÿ, ç IL-17 ïîâ’ÿçàí³ çàïàëü-
í³ ïðîöåñè ïðè îæèð³íí³, ä³àáåò³ òà ¿õ óñêëàä-
íåííÿõ (Raucci et al., 2020; Klimontov et al., 
2023; Sigurdardottir et al., 2019; Li et al., 2022). 
Ïðè ä³àáåò³ ð³âåíü IL-17À çðîñòàº á³ëüø í³æ ó
4 ðàçè (ðèñ. 1, òàáë. 1). Òàêîæ íà ê³ëüê³ñòü ³í-
òåðëåéê³íà âïëèâàº ²ÌÒ ³ êîíöåíòðàö³ÿ ãë³êîâà-
íîãî ãåìîãëîá³íó, ïîðóøåííÿ ñåðöåâî¿ ôóíêö³¿
òà ðîáîòè íèðîê (òàáë. 3). Ãàëüìóâàííÿ ñèãíà-
ë³íãó IL-17 çàõèùàº â³ä ³íäóêîâàíî¿ ñòðåïòîçîòî-
öèíîì ä³àáåòè÷íî¿ íåôðîïàò³¿, òàêèì ÷èíîì
âêàçóþ÷è íà ïðîçàïàëüíó ðîëü IL-17 ó ¿¿ ïàòîãå-
íåç³. Òàðãåòóâàííÿ îñ³ IL-17 ìîæå áóòè íîâèì
òåðàïåâòè÷íèì ï³äõîäîì ó ë³êóâàíí³ öüîãî ðîç-
ëàäó (Ma et al., 2019). IL-17A ñïðèÿº çàïàëåííþ
íèðîê ³ ïðîãðåñóâàííþ ä³àáåòè÷íî¿ õâîðîáè íè-
ðîê (ÄÕÍ), à éîãî äåô³öèò ïîêðàùóº åêñïå-
ðèìåíòàëüíó ÄÕÍ. Îäíàê îñòàíí³ äîñë³äæåííÿ 
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ïîêàçàëè, ùî âïëèâ IL-17A íà ÄÕÍ º á³ëüø 
ñêëàäíèì – ³íòåðëåéê³í ïîëåãøóº íèðêîâå çà-
ïàëåííÿ òà ô³áðîç øëÿõîì ðåãóëþâàííÿ àóòî-
ôàã³¿ òà ôåíîòèïó ìàêðîôàã³â (Tan et al., 2022).

Òàêîæ îòðèìàí³ äàí³, ÿê³ âêàçóþòü íà êëþ-
÷îâó ôóíêö³þ IL-10 â îáìåæåíí³ øê³äëèâîãî 
ñèãíàë³íãó IL-17A ïðè ³íñóëüò³ ³ äîäàòêîâî ï³ä-
òâåðäæóþòü òå, ùî çíèæåííÿ ê³ëüêîñò³ öüîãî 
öèòîê³íó º òåðàïåâòè÷íîþ ïåðñïåêòèâîþ äëÿ 
ë³êóâàííÿ ³íñóëüòó (Piepke et al., 2021, 2024).

Îñíîâíèì äæåðåëîì IL-17A ïðè îæèð³íí³ 
º ë³ìôîöèòè Th17 ³ ILC3 (group 3 innate lym-
phoid cells). Âàæëèâî ï³äêðåñëèòè, ùî ³íòåð-
ëåéê³íè, ÿê³ âèêëèêàþòü õðîí³÷íèé çàïàëüíèé 
ñòàí íèçüêîãî ñòóïåíÿ ïðè îæèð³íí³, òàê³ ÿê 
IL-1�, IL-6, IL-17A, TNF-� ³ ìîíîöèòàðíèé 
õåìîàòòðàêòàíòíèé ïåïòèä, òàêîæ â³ä³ãðàþòü 
äóæå âàæëèâó ðîëü ó ïîâ’ÿçàíîìó ç ÃÐÄÑ ïî-
øêîäæåíí³ ëåãåí³â ó ïàö³ºíò³â ç COVID-19. 
Êð³ì òîãî, ³íòåðëåéê³íè, ÿê³ ñïðè÷èíÿþòü ïîø-
êîäæåííÿ ëåãåí³â ó ìîäåëÿõ îæèð³ííÿ, – 
TNF-�, IL-6, IL-8, IL-17A, RANTES (regulated 
on activation, normal T cell expressed and se-
creted), ãðàíóëîöèòàðíî-ìàêðîôàãàëüíèé êîëî-
í³ºñòèìóëþþ÷èé ôàêòîð, G-ãðàíóëîöèòàðíèé 
êîëîí³ºñòèìóëþþ÷èé ôàêòîð, ìîëåêóëà àäãåç³¿ 
ñóäèííèõ êë³òèí-1 ³ VEGF, º òèìè ñàìèìè, ùî 
âèêëèêàþòü ïîøêîäæåííÿ ëåãåíü, ïîâ’ÿçàíå ç 
COVID-19 (Leija-Martínez et al, 2020).

Âèñíîâêè. Ñïîñòåð³ãàºòüñÿ âèñîêèé ð³âåíü 
IL-17A, ó ïëàçì³ êðîâ³ õâîðèõ íà ä³àáåò, ÿê³ ïå-
ðåõâîð³ëè íà COVID-19 2–4 ðîêè òîìó, ñï³â-
ñòàâíèé ç ãîñòðèì çàõâîðþâàííÿì. Çà â³äñóò-
íîñò³ ë³êóâàííÿ õâîðèõ íà ÖÄ öóêðîçíèæó-
âàëüíèìè ïðåïàðàòàìè ïðè COVID-19 ð³âåíü 
IL-17A äîñÿãàº ìàêñèìàëüíèõ çíà÷åíü. Ð³âåíü 
öèòîê³íà çðîñòàº ïðè ïàòîëîã³÷íèõ çì³íàõ ó 
ñåðö³ òà íèðêàõ. Âèâ÷åííÿ êîíöåíòðàö³¿ IL-17A 
ó ïëàçì³ êðîâ³ â çàëåæíîñò³ â³ä â³êó õâîðèõ ïî-
êàçàëî òåíäåíö³þ äî çíèæåííÿ ê³ëüêîñò³ ³íòåð-
ëåéê³íó ó ñòàðøèõ â³êîâèõ ãðóïàõ.

Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Ïðîòîêîë äî-
ñë³äæåííÿ áóâ çàòâåðäæåíèé Êîì³ñ³ºþ ç ïèòàíü 
á³îåòèêè ÄÓ «²íñòèòóò åíäîêðèíîëîã³¿ òà îáì³íó 
ðå÷îâèí ÍÀÌÍ Óêðà¿íè». Óñ³ õâîð³ ï³äïèñàëè 
³íôîðìîâàíó çãîäó íà âèêîðèñòàííÿ á³îìàòåð³-
àë³â äëÿ ïðîâåäåííÿ ïîäàëüøèõ ä³àãíîñòè÷íèõ 
³ íàóêîâèõ äîñë³äæåíü. Ïðîòîêîë ¹ 26-ÊÅ â³ä 
10.04.2019 ð.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè äåêëàðóþòü â³äñóò-
í³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñóâàííÿ. Ðîáîòà âèêîíàíà çà ï³äòðèìêè 
Íàö³îíàëüíîãî ôîíäó äîñë³äæåíü Óêðà¿íè, 
ãðàíò 2021.01_0213.

CHANGES IN INTERLEUKIN-17A CONTENT 
IN THE BLOOD OF PATIENTS WITH DIABETES 
AFTER COVID-19

V.M. Pushkarev, L.K. Sokolova, N.I. Levchuk, 
O.I. Kovzun, A.M. Sokolova, V.V. Pushkarev, M.D. Tronko

State Institution «V. P. Komisarenko Institute 
of Endocrinology and Metabolism 
of National Academy of Medical Sciences of Ukraine», 
69 Vyshgorodska Str., Kyiv, 04114, Ukraine

E-mail: pushkarev.vm@gmail.com, 
liubov_sokolova@ukr.net, levnataly@meta.ua, 
kovzun.oi@gmail.com, nastiya.sokolova@gmail.com, 
AXOLOTLE@gmail.com, endocrinology.kiev@gmail.com

We studied the level of interleukin-17A (IL-17A) in the 
blood of 82 patients with diabetes mellitus (DM) who 
had contracted coronavirus disease 2019 (COVID-19) 
2–4 years ago. IL-17A was determined using enzyme 
immunoassay kits. We showed that the concentration of 
the cytokine was significantly higher in diabetic patients 
and in people who had COVID-19. A difference in 
cytokine levels in the blood of patients who had mild 
and severe forms of COVID-19 was noted, as well as 
a positive effect of vaccination. IL-17A concentration 
increased with diabetes duration of more than 15 years, 
with body mass index more than 30 kg/m2 and glycated 
hemoglobin (Hb1Ac) > 7.5 %. COVID-19 additionally 
increased these indicators. There is a positive effect of 
metformin on IL-17A concentration in patients with 
diabetes and high interleukin response to COVID-19 
in the absence of biguanide treatment. A positive ef-
fect of insulin and type 2 sodium-dependent glucose 
cotransporter inhibitors (iSGLT-2) was also noted. 
The amount of IL-17A increases in blood plasma with 
pathological changes in left ventricular ejection fraction, 
glomerular filtration rate and albuminuria. The study of 
the concentration of IL-17A in blood plasma depending 
on the age of patients showed a tendency to decrease the 
amount of interleukin with age. A high level of IL-17A 
is observed in the blood plasma of patients with diabetes 
who had COVID-19 2–4 years ago, comparable to an 
acute disease. In the absence of treatment of patients 
with diabetes with glucose-lowering drugs in COVID-19, 
the level of IL-17A reaches high values. The study of the 
concentration of IL-17A in blood plasma depending on 
the age of patients showed a tendency to decrease the 
amount of interleukin in older age groups.
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