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ÒÀ ÖÓÊÐÎÂÈÉ Ä²ÀÁÅÒ 2 ÒÈÏÓ

Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Õàðê³â)

Ðîáîòà º ÷àñòèíîþ íàóêîâî äîñë³äíî¿ ðîáî-
òè êàôåäðè âíóòð³øíüî¿ ìåäèöèíè ¹2, êë³í³÷-
íî¿ ³ìóíîëîã³¿ òà àëåðãîëîã³¿ Õàðê³âñüêîãî íàö³î-
íàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ÌÎÇ Óêðà¿íè 
«Íåéðîãóìîðàëüí³ åôåêòè ó ïðîãðåñóâàíí³ õðîí³÷íî¿ 
ñåðöåâî¿ íåäîñòàòíîñò³ ó õâîðèõ íà àðòåð³àëüíó 
ã³ïåðòåíç³þ òà ³øåì³÷íó õâîðîáó ñåðöÿ ç äèñôóíêö³ºþ 
íèðîê òà àíåì³÷íèì ñèíäðîìîì», ¹ äåðæàâíî¿ 
ðåºñòðàö³¿ 0111U001395. 

Âñòóï. Ó äðóã³é ïîëîâèí³ ÕÕ ñòîë³òòÿ îñíîâíó 
íåáåçïåêó äëÿ çäîðîâ’ÿ íàñåëåííÿ òà ïðîáëåìó äëÿ 
îõîðîíè çäîðîâ’ÿ ñòàëè ïðåäñòàâëÿòè íå³íôåêö³éí³ 
çàõâîðþâàííÿ, ó ïåðøó ÷åðãó õâîðîáè ñåðöåâî-
ñóäèííî¿ ñèñòåìè, ùî â äàíèé ÷àñ º ïðîâ³äíîþ 
ïðè÷èíîþ çàõâîðþâàíîñò³, ³íâàë³äèçàö³¿ òà ñìåðò-
íîñò³ äîðîñëîãî íàñåëåííÿ [4]. Íåçâàæàþ÷è íà 
äîñòàòí³é ïðîãðåñ ó âèâ÷åíí³ ïàòîãåíåçó, êë³í³êè, 
ä³àãíîñòèêè òà ë³êóâàííÿ, àðòåð³àëüíà ã³ïåðòåíç³ÿ (ÀÃ) 
çàëèøàºòüñÿ íàéïîøèðåí³øèì ñåðöåâî-ñóäèííèõ 
çàõâîðþâàííÿì ³ç ÷èñëåííèìè óñêëàäíåííÿìè ÿê â 
Óêðà¿í³ [10], òàê ³ â óñüîìó ñâ³ò³. 

Íàÿâí³ñòü ñóïóòíüî¿ ïàòîëîã³¿ ³ñòîòíèì ÷èíîì 
âïëèâàº íà ïåðåá³ã ÀÃ. Íàé÷àñò³øå ÀÃ óñêëàäíþºòüñÿ 
öóêðîâèì ä³àáåòîì (ÖÄ) [7,12]. Âèâ÷åííÿ ìåõàí³çì³â 
ðîçâèòêó ÖÄ òà éîãî ñóäèííèõ óñêëàäíåíü ó õâîðèõ 
íà ÀÃ çàëèøàºòüñÿ îäí³ºþ ç íàéá³ëüø àêòóàëüíèõ 
ïðîáëåì ñó÷àñíî¿ ìåäèöèíè, òîìó ùî êîìîðá³äí³ñòü 
öèõ ïàòîëîã³é ìàº ñï³ëüíèé ïàòîãåíåòè÷íèé çâ’ÿçîê ³ 
ïîòåíö³þº êàðä³îâàñêóëÿðíèé ðèçèê [6,13]. 

Â îñòàíí³ äâà äåñÿòèð³÷÷ÿ àêòèâíî îáãîâîðþºòüñÿ 
ðîëü õðîí³÷íîãî ³ìóííîãî çàïàëåííÿ â ðîçâèòêó 
ÖÄ òà éîãî óñêëàäíåíü ó õâîðèõ íà ÀÃ [15]. ÑD40L 
áåðå ó÷àñòü ó ôîðìóâàíí³ ³ìóíîçàïàëüíèõ ðåàêö³é 
ó ñåðöåâî-ñóäèíí³é ñèñòåì³ [11,16], àëå éîãî ðîëü 
ç’ÿñîâàíà íå â ïîâí³é ì³ð³. Òîìó âèçíà÷åííÿ íîâèõ 
ïàòîãåíåòè÷íèõ àñïåêò³â ïðîãðåñóâàííÿ ÀÃ òà ÖÄ 2 
òèïó ìàº äîñèòü âåëèêå çíà÷åííÿ. Äîñë³äíèêàìè áóëî 
âñòàíîâëåíî, ùî ÑD40L, âïëèâàþ÷è íà àäèïîöèòè, 
çá³ëüøóº ñåêðåö³þ àäèïîöèòîê³í³â, ÿê³ áåðóòü ó÷àñòü 
ó ìåòàáîë³çì³ ãëþêîçè [14], à òàêîæ ó ðîçâèòêó 
³íñóë³íîðåçèñòåíòíîñò³ (²Ð), ùî ëåæèòü â îñíîâ³ 
ïàòîãåíåçó ÖÄ [1,2]. Äî íèõ íàëåæàòü àäèïîíåêòèí 
³ ðåçèñòèí, ïàòîô³ç³îëîã³÷íó ðîëü ÿêèõ äî ê³íöÿ íå 
âèâ÷åíî. Äåÿê³ â÷åí³ ââàæàþòü, ùî ìåòàáîë³÷í³ òà 
ãóìîðàëüí³ çì³íè, ÿê³ ñïîñòåð³ãàþòüñÿ ïðè ÖÄ 2 òèïó, 
âèêëèêàþòü çá³ëüøåííÿ àêòèâíîñò³ ñèìïàòè÷íî¿ 
íåðâîâî¿ ñèñòåìè, ïîñèëåííÿ ñóäèííîãî òîíóñó, 

ï³äâèùåííÿ çàãàëüíîãî ïåðèôåðè÷íîãî îïîðó òà 
ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó (ÀÒ). Àêòèâàö³ÿ 
³ìóíîçàïàëüíîãî CD40L òà ã³ïåðñåêðåö³ÿ ãîðìîí³â 
æèðîâî¿ òêàíèíè ó õâîðèõ íà ÖÄ ðîçãëÿäàºòüñÿ ÿê 
ñïîëó÷íà ëàíêà ì³æ ²Ð òà ÀÃ [5,10]. Íåçâàæàþ÷è íà 
÷èñëåíí³ äîñë³äæåííÿ, çàëèøàºòüñÿ äîñèòü áàãàòî 
ñóïåðå÷ëèâèõ äàíèõ ùîäî àäèïîöèòîê³í³â. Òàê, äî 
òåïåð³øíüîãî ÷àñó, äî ê³íöÿ íå ç’ÿñîâàí³ âñ³ åôåêòè, 
âëàñòèâîñò³ òà ìåõàí³çìè âçàºìîä³¿ äàíèõ ðå÷îâèí ó 
õâîðèõ íà ÀÃ ç ñóïóòí³ì ÖÄ 2 òèïó. 

Òàêèì ÷èíîì, çàïðîïîíîâàíå äîñë³äæåííÿ 
âèâ   ÷åííÿ äèñáàëàíñó ãîðìîí³â æèðîâî¿ òêàíèíè 
òà ÑD40L íà òë³ ìåòàáîë³÷íèõ ïîðóøåíü, ÿê 
ïàòîãåíåòè÷íèõ ÷èííèê³â ÀÃ òà ÖÄ 2 òèïó, íà ï³äñòàâ³ 
äîñë³äæåííÿ äèíàì³êè çàçíà÷åíèõ ïîêàçíèê³â º 
íîâèìè òà ñîö³àëüíî àêòóàëüíèìè. 

Ó çâ’ÿçêó ç öèì ìåòîþ íàøîãî äîñë³äæåííÿ áóëî 
âèçíà÷åííÿ çíà÷åííÿ ãóìîðàëüíèõ òà ³ìóíîëîã³÷íèõ 
çì³í ó ïàòîãåíåç³ ìåòàáîë³÷íèõ ïîðóøåíü ó õâîðèõ íà 
àðòåð³àëüíó ã³ïåðòåíç³þ òà öóêðîâèé ä³àáåò 2 òèïó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â³äïîâ³äíî äî 
ìåòè äîñë³äæåííÿ íàìè ïðîâåäåíî êîìïëåêñíå 
îáñòåæåííÿ 105 õâîðèõ íà ÀÃ, ùî çíàõîäèëèñÿ 
íà ë³êóâàíí³ â êàðä³îëîã³÷íîìó òà ³íôàðêòíîìó 
â³ää³ëåííÿõ ÊÇÎÇ Õàðê³âñüêà ì³ñüêà êë³í³÷íà ë³êàðíÿ 
¹27, ÿêà º áàçîâèì ë³êóâàëüíèì çàêëàäîì êàôåäðè 
âíóòð³øíüî¿ ìåäèöèíè ¹2, êë³í³÷íî¿ ³ìóíîëîã³¿ òà 
àëåðãîëîã³¿ Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó ÌÎÇ Óêðà¿íè. 

Âåðèô³êàö³þ ä³àãíîçó ÀÃ ïðîâîäèëè íà ï³äñòàâ³ 
ïåðåãëÿäó ðåêîìåíäàö³é ªâðîïåéñüêîãî òîâàðèñòâà 
ã³ïåðòåíç³¿ (ESH) (2009). Ä³àãíîç ÖÄ 2 òèïó âñòà-
íîâëþ âàëè çà êðèòåð³ÿìè ÂÎÎÇ (1999, ïåðåãëÿä 
2006). 

Óñ³ ïàö³ºíòè ç ÀÃ áóëè ïîä³ëåí³ íà 2 ãðóïè: ïåðøó 
ñêëàëè õâîð³ íà ÀÃ ç ÖÄ 2 òèïó (n=75), äðóãó – õâîð³ 
íà ÀÃ áåç ÖÄ 2 òèïó (n=30). Ñåðåäí³é â³ê õâîðèõ 
íà ÀÃ ç ÖÄ 2 òèïó ñêëàâ 65,45±1,08 ðîê³â, à äðóãî¿ 
ãðóïè – 64,87±1,98 ðîê³â. Êîíòðîëüíó ãðóïó ñêëàëè 
25 ïðàêòè÷íî çäîðîâèõ îñ³á. 

Ç ìåòîþ êîíòðîëþ âóãëåâîäíîãî îáì³íó âèçíà÷àëè 
ð³âåíü ãëþêîçè ãëþêîçîîêñèäàíòíèì ìåòîäîì, 
âèçíà÷åííÿ âì³ñòó ãë³êîçèëüîâàíîãî ãåìîãëîá³íó 
(HbA1ñ) ó ö³ëüí³é êðîâ³ ïðîâîäèëè ôîòîìåòðè÷íèì 
ìåòîäîì çà ðåàêö³ºþ ç ò³îáàðá³òóðîâîþ êèñëîòîþ 
ç âèêîðèñòàííÿì êîìåðö³éíî¿ òåñò-ñèñòåìè ô³ðìè 
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«Ðåàãåíò» (Óêðà¿íà) â³äïîâ³äíî ç äîäàíîþ 
³íñòðóêö³ºþ. 

Á³îõ³ì³÷íå äîñë³äæåííÿ âêëþ÷àëî âèçíà -
÷åííÿ ð³âíÿ çàãàëüíîãî õîëåñòåðèíó (ÇÕÑ) 
é ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ), 
ùî ïðîâîäèëè ïåðîêñèäàçíèì ìåòîäîì ç 
âèêîðèñòàííÿì íàáîðó ðåàêòè â³â «Choles-
terol Liquicolor» ô³ðìè «Human» (Í³ìå÷÷èíà) ó 
ñèðîâàòö³ êðîâ³, ñòàá³ë³çîâàíîþ ãåïàðèíîì. 
Ð³âåíü òðè ãë³ åðèä³â (ÒÃ) âèçíà÷àëè ôåðìåí-
òàòèâíèì êîëîðèìåòðè÷íèì ìåòîäîì ç 
âèêîðèñòàííÿì íàáîðó ðåàêòèâ³â «Triglyc-
erides GPO» ô³ðìè «Human» (Í³ìå÷÷èíà). 

Ð³âåíü ðåçèñòèíó çá³ëüøóâàâñÿ â ãðóï³ õâîðèõ íà 
ÀÃ ç ÖÄ 2 òèïó â ïîð³âíÿíí³ ç õâîðèìè áåç ä³àáåòó 
³ êîíòðîëüíîþ ãðóïîþ, ùî ñâ³ä÷èòü ïðî òå, ùî 
ðåçèñòèí ìîæå áóòè ïóñêîâèì ôàêòîðîì âèíèêíåííÿ 
ìåòàáîë³÷íèõ ïîðóøåíü, ïîâ’ÿçàíèõ ç ÖÄ. Çì³íè 
àäèïîíåêòèíó ìàëè çâîðîòíèé íàïðÿìîê  éîãî 
ð³âåíü äîñòîâ³ðíî çìåíøóâàâñÿ â ãðóï³ õâîðèõ íà ÀÃ ç 
ÖÄ 2 òèïó, ùî çá³ãàºòüñÿ ç äàíèìè ³íøèõ äîñë³äíèê³â 
[8], ÿê³ äåìîíñòðóþòü, ùî ó ïàö³ºíò³â ç ÖÄ 2 òèïó 
ð³âåíü àäèïîíåêòèíó çíà÷íî íèæ÷å â ïîð³âíÿíí³ ç 
ïàö³ºíòàìè â ãðóï³ ç ÀÃ áåç ä³àáåòó òà êîíòðîëüíîþ 
ãðóïîþ, ³ òîìó â÷åí³ ïðèïóñêàþòü, ùî ðîçâèòîê 
³íñóë³ííåçàëåæíîãî ÖÄ ìîæå áóòè ïîâ’ÿçàíèé ç 
ïîðóøåííÿì ðåãóëÿö³¿ ñåêðåö³¿ àäèïîíåêòèíó, ÿêèé ó 
íîðì³ ïðèãí³÷óº ñèíòåç ãëþêîçè ïå÷³íêîþ. 

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî ó õâîðèõ 
íà ÀÃ ç ÖÄ 2 òèïó â³äçíà÷àºòüñÿ äèñôóíêö³ÿ æèðîâî¿ 
òêàíèíè, ùî âèÿâëÿºòüñÿ åêñïðåñ³ºþ ðåçèñòèíó. 
Âèÿâëåí³ çì³íè äåìîíñòðóþòü âçàºìîçâ’ÿçîê ìåòà-
áîë³÷íèõ ³ ãîðìîíàëüíèõ çì³í ó ïàö³ºíò³â ³ç ÀÃ íà òë³ 
ïîðóøåíü âóãëåâîäíîãî îáì³íó. 

Ïðè ïîºäíàíí³ ÀÃ ³ ÖÄ 2 òèïó, çà ðåçóëüòàòàìè 
íàøîãî äîñë³äæåííÿ, ³ñíóº ñèíåðã³çì â ïàòî-
ëîã³÷íîìó ³ ïàòîãåíåòè÷íîìó âïëèâ³ öèõ çàõâîðþâàíü 
íà çíà÷åííÿ sCD40L. Òàê ó õâîðèõ ç ÀÃ òà ÖÄ 2 òèïó 
âèçíà÷àëîñÿ â³ðîã³äíî á³ëüø âèñîêå çíà÷åííÿ 
ïîêàçíèêà sCD40L, ùî ñêëàëî 4,21±0,12 ìã/ìë ó 
ïîð³âíÿíí³ ç õâîðèìè áåç ä³àáåòó ³ êîíòðîëüíîþ 
ãðóïîþ (ð<0,001). Ð³âåíü sCD40L áóâ âèùèì íà 
38,7% ó õâîðèõ ïðè ïîºäíàíí³ ÀÃ òà ÖÄ 2 òèïó, í³æ ó 
õâîðèõ ãðóïè ïîð³âíÿííÿ ³ íà 84,8% á³ëüøå ïîêàçíèê³â 
êîíòðîëüíî¿ ãðóïè (ð<0,001), ùî ï³äòâåðäæóº 
àêòèâàö³þ ³ìóííîãî çàïåëåííÿ. 

Äëÿ âèâ÷åííÿ âïëèâó ãóìîðàëüíèõ òà ìåòà-
áîë³÷íèõ ôàêòîð³â íà ðîçâèòîê ìåòàáîë³÷íèõ ïîðó-
øåíü, õâîð³ íà ÀÃ áóëè ïîä³ëåí³ íà òðè ï³äãðóïè çà 
ð³âíåì ²Ð: ïåðøà – 15 õâîðèõ áåç ²Ð (ÍÎÌÀ<2,77), 
äðóãà – 20 õâîðèõ ç ²Ð (ÍÎÌÀ>2,77), òðåòÿ – 45 
õâîðèõ íà ÀÃ ç ñóïóòí³ì ÖÄ 2 òèïó (òàáë. 2). 

Îòðèìàí³ íàìè äàí³ ñâ³ä÷àòü ïðî òå, ùî ó 
õâîðèõ íà ÀÃ ç ²Ð òà ÖÄ 2 òèïó ð³âåíü àäèïîíåêòèíó 
çíèæóâàâñÿ, ð³âåíü ðåçèñòèíó ï³äâèùóâàâñÿ, ùî íå 
ñóïåðå÷èòü äàíèì ³íøèõ äîñë³äíèê³â [9], äå ïîêàçàíî, 
ùî çíèæåííÿ åêñïðåñ³¿ àäèïîíåêòèíó òà ï³äâèùåííÿ 
ðåçèñòèíó êîðåëþº ç ²Ð. Öå ãîâîðèòü ïðî òå, ùî 
âæå íà åòàï³ ïîðóøåííÿ òîëåðàíòíîñò³ äî ãëþêîçè 
íà òë³ ã³ïåð³íñóë³íåì³¿ é ²Ð â³äáóâàºòüñÿ çíèæåííÿ 

Òàáëèöÿ 1

Çíà÷åííÿ ãîðìîí³â æèðîâî¿ òêàíèíè òà sCD40L ó 
õâîðèõ ç ÀÃ òà ÖÄ 2 òèïó (Ì±m)

Ãðóïè
Ïîêàçíèêè

ÀÃ + ÖÄ 2 òèïó, 
(n=75)

ÀÃ – ÖÄ 2 
òèïó, (n=30)

Êîíòðîëüíà 
ãðóïà, (n=25)

ð

Àäèïîíåêòèí, 
ìã/ìë

4,52±0,12 6,83±0,10
12,07±0,12

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

>0,001

Ðåçèñòèí, 
ìã/ìë

19,00±0,42 14,90±0,29
9,88±0,36

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

<0,001

sCD40L, 
ìã/ìë

4,21±0,12 2,58±0,31
0,64±0,05

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

>0,001

Ïðîâîäèëè ðîçðàõóíîê êîåô³ö³ºíòà àòåðî ãåííîñò³ 
(ÊÀ) çà ôîðìóëîþ Êë³ìîâà À. Ì.: 

ÊÀ = (ÇÕÑ – ËÏÂÙ)/ËÏÂÙ; ð³âåíü ë³ïî ïðîòå¿ä³â 
äóæå íèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ) = ÒÃ/2,2 × 0,45, 
(ììîëü/ë); ð³âåíü ë³ïî ïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³ 
(ËÏÍÙ) = ÇÕÑ – (ËÏÄÍÙ + ËÏÂÙ), (ììîëü/ë). 

Ó äîñë³äæåíí³ âèçíà÷àëè àíòðîïîìåòðè÷í³ ïîêà-
çíèêè îá’ºìó òàë³¿ (ÎÒ) ³ ñòåãíà (ÎÑ), ³íäåêñó ìàñè 
ò³ëà (²ÌÒ) (³íäåêñ Êåòëå) – ìàñà × êã/çð³ñò â ì2 äëÿ 
ä³àãíîñòèêè îæèð³ííÿ. 

Âèêîðèñòîâóâàëè ³íäåêñ ²Ð HOMA (Homeosta-
sis Model Assessment), ÿêèé ðîçðàõîâóâàëè çà 
ôîðìóëîþ: 

³íñóë³í (ìÎÄ/ìë) × ãëþêîçà íàòùåñåðöå 
(ììîëü/ë)/22,5. Ïðè ³íäåêñ³ ÍÎÌÀ>2,77 ïàö³ºíò³â 
ââà  æàëè ³íñóë³íî ðåçèñòåíòíèìè. 

Äëÿ âèçíà÷åííÿ ð³âíÿ ðåçèñòèíó áóëî çàñòî-
ñîâàíî ³ìóíîôåðìåíòíèé ìåòîä ³ç âèêîðèñòàííÿì 
êîìåðö³éíî¿ òåñò-ñèñòåìè âèðîáíèöòâà ô³ðìè «Bio-
Vendor» (×åñüêà Ðåñïóáë³êà). Âì³ñò àäèïîíåêòèíó â 
ñèðîâàòö³ êðîâ³ õâîðèõ âèçíà÷àëè ³ìóíîôåðìåíòíèì 
ìåòîäîì ³ç âèêîðèñòàííÿì íàáîðó ðåàêòèâ³â Assay 
Max Human Adiponectin ELISA Kit âèðîáíèöòâà 
ô³ðìè «ASSYPRO» (ÑØÀ). Âèçíà÷åííÿ ð³âíÿ sCD40L 
ïðîâîäèëè ³ìóíîôåðìåíòíèì ìåòîäîì ç âèêî ðèñ òàí-
íÿì êîìåðö³éíî¿ òåñò-ñèñòåìè âèðîáíèöòâà ô³ðìè 
«eBioscience» (Àâñòð³ÿ). Äîñë³äæåííÿ ïðî âî äèëèñü 
ó á³îõ³ì³÷íîìó â³ää³ë³ öåíòðàëüíî¿ íàóêî âî-äîñë³äíî¿ 
ëàáîðàòîð³¿ Õàðê³âñüêîãî íàö³îíàëü íîãî ìåäè÷íîãî 
óí³âåðñèòåòó ÌÎÇ Óêðà¿íè íà ³ìóíîôåðìåíòíîìó 
àíàë³çàòîð³ «Labline–90» (Àâñòð³ÿ). 

Îòðèìàí³ ðåçóëüòàòè ïîäàíî ó âèãëÿä³ ñåðåä-
íüîãî çíà÷åííÿ±ñòàíäàðòíå â³äõèëåííÿ â³ä ñåðåä-
íüîãî çíà÷åííÿ (Ì±m). Ñòàòèñòè÷íó îáðîáêó äà-
íèõ çä³éñíþâàëè çà äîïîìîãîþ ïàêåòà Statistica, 
âåðñ³ÿ 6,0. Îö³íêó â³äì³ííîñòåé ì³æ ãðóïàìè ïðè 
ðîçïîä³ë³, áëèçüêîìó äî íîðìàëüíîãî, ïðîâîäèëè çà 
äîïîìîãîþ êðèòåð³þ Ï³ðñîíà. Ñòàòèñòè÷íî äîñòî-
â³ðíèìè ââàæàëè â³äì³ííîñò³ ïðè ð<0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ âñòàíîâëåíî 
(òàáë. 1), ùî ð³âåíü àäèïîíåêòèíó äîñòîâ³ðíî áóâ 
íèæ÷èé ó õâîðèõ ïåðøî¿ ãðóïè íà 29,15% ïîð³âíÿíî 
ç õâîðèìè äðóãî¿ ãðóïè òà íà 62,55% ç êîíòðîëüíîþ 
ãðóïîþ (ð<0,001). Òîä³ ÿê ð³âåíü ðåçèñòèíó, íàâïàêè, 
äîñòîâ³ðíî áóâ âèùèé íà 21,58% ó õâîðèõ ïåðøî¿ 
ãðóïè ïîð³âíÿíî ç õâîðèìè äðóãî¿ ãðóïè òà íà 48% ç 
êîíòðîëüíîþ ãðóïîþ (ð<0,001). 
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ð³âíÿ àäèïîíåêòèíó. Ï³äâèùåííÿ ð³âíÿ ðåçèñòèíó 
ñâ³ä÷èòü ïðî çàïóñê ìåòàáîë³÷íèõ ïîðóøåíü íà 
òë³ ï³äâèùåííÿ ²Ð. Çà ðåçóëüòàòàìè ïðîâåäåíèõ 
äîñë³äæåíü ð³âí³ àäèïîíåêòèíó òà ðåçèñòèíó ìîæíà 
ðîçãëÿäàòè ÿê ïðîãíîñòè÷í³ ìàðêåðè ðîçâèòêó ²Ð òà 
ÖÄ 2 òèïó ó õâîðèõ íà ÀÃ. 

Ó õâîðèõ íà ÀÃ òà ÖÄ 2 òèïó â³äáóâàëîñÿ íàðîñ-
òàííÿ ð³âíÿ sÑD40L â³äïîâ³äíî çá³ëüøåííþ ²Ð. 

Çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü ð³âí³ 
àäèïîíåêòèíó òà ðåçèñòèíó ìîæíà ðîçãëÿäàòè ÿê 
ïðîãíîñòè÷í³ ìàðêåðè ðîçâèòêó ²Ð òà ÖÄ 2 òèïó ó 
õâîðèõ íà ÀÃ, à ñèñòåìó ÑD40–ÑD40L ÿê óí³âåðñàëü-
íó ëàíêó ïàòîãåíåçó, ùî îá’ºäíóº ³ìóíîçàïàëüí³ ïî-
ðóøåííÿ, ã³ïåðãë³êåì³þ ³ ñóäèíí³ óñêëàäíåííÿ ÖÄ. 

Ï³äòâåðäæóþòü íàâåäåí³ äàí³ é îòðèìàí³ êîðåëÿ-
ö³éí³ çâ’ÿçêè. Àäèïîíåêòèí âèÿâèâ çâîðîòí³é çâ’ÿçîê 
ç ãëþêîçîþ (r=–0,54; ð<0,05), ³íñóë³íîì (r=–0,67; 
ð<0,05) òà ²ÌÒ (ð<0,05, r=–0,69), à ðåçèñòèí âèÿâèâ 
ïðÿìèé çâ’ÿçîê ç ð³âíÿìè ãëþêîçè (r=0,46; ð<0,05), 
³íñóë³íó (r=0,61; ð<0,05), HbA

1ñ 
(r=0,57; ð<0,05) òà 

²ÌÒ (r=0,50; ð<0,05). Çäîáóò³ äàí³ ñâ³ä÷àòü ïðî òå, 
ùî ó õâîðèõ íà ÀÃ òà ÖÄ 2 òèïó ï³äâèùåííÿ ð³âíÿ 
ãë³êåì³¿, ³íñóë³íåì³¿ òà ìàñè ò³ëà ïðèçâîäÿòü äî ï³ä-
âèùåííÿ ð³âíÿ ðåçèñòèíó òà çíèæåííÿ ð³âíÿ àäè-
ïîíåêòèíó, ï³äòâåðäæóþ÷è ðîëü ãîðìîí³â æèðîâî¿ 
òêàíèíè â ðîçâèòêó ïîðóøåíü âóãëåâîäíîãî îáì³íó. 
Òàêèì ÷èíîì, ãîðìîíè æèðîâî¿ òêàíèíè íàäàþòü ÿê 
ïðÿìèé, òàê ³ îïîñåðåäêîâàíèé âïëèâ íà ïðîöåñè 
ïàòîãåíåçó ÖÄ 2 òèïó ó õâîðèõ íà ÀÃ òà ðîçâèòîê ñó-
äèííèõ óñêëàäíåíü. 

Ï³ä ÷àñ âèâ÷åííÿ ì³æñèñòåìíèõ çâ’ÿçê³â ó õâî-
ðèõ íà ÀÃ òà ÖÄ 2 òèïó àäèïîíåêòèí âèÿâèâ ïðÿìèé 

çâ’ÿçîê ç ÕÑ ËÏÂÙ (r=0,36; ð<0,05), òà çâî-
ðîòí³é çâ’ÿçîê ç ÇÕÑ (r=–0,27; ð<0,05) òà ÕÑ 
ËÏÍÙ (r=–0,25; ð<0,05). Ó ñâîþ ÷åðãó ðå-
çèñòèí ïîçèòèâíî êîðåëþâàâ ç ÇÕÑ (r=0,31; 
ð<0,05), ÒÃ (r=0,28; ð<0,05) òà âèÿâèâ íå-
ãàòèâíèé çâ’ÿçîê ç ÊÀ (r=–0,40; ð<0,05). 
Îòðèìàí³ äàí³ äîçâîëÿþòü ðîçãëÿäàòè àäè-
ïîíåêòèí, ÿê ãîðìîí, ùî âîëîä³º àíòèàòåðî-
ãåííèìè âëàñòèâîñòÿìè, à ðåçèñòèí, íàâïà-
êè, ïîâ’ÿçàíèé ç ðîçâèòêîì ã³ïåðë³ï³äåì³¿. 

Àíàë³ç êîðåëÿö³éíèõ çâ’ÿçê³â ì³æ sCD40L 
òà ïîêàçíèêàìè âóãëåâîäíîãî îáì³íó ïîêà-
çàâ íàÿâí³ñòü ïðÿìî¿ çàëåæíîñò³ ç ð³âíåì 
HbA

1ñ
 (r=0,67; ð<0,05). sCD40L ïîçèòèâíî 

êîðåëþâàâ ç ÇÕÑ (r=0,29; ð<0,05), ÒÃ (r=0,43; 
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Òàáëèöÿ 2

Çíà÷åííÿ ãóìîðàëüíèõ òà ìåòàáîë³÷íèõ ôàêòîð³â 
ó ðîçâèòêó ìåòàáîë³÷íèõ ïîðóøåíü ó õâîðèõ íà ÀÃ 

òà ÖÄ 2 òèïó â çàëåæíîñò³ â³ä ²Ð (Ì±m)

Ï³äãðóïè
Ïîêàçíèêè

ÀÃ  ²Ð, 
ÍÎÌÀ<2,77 

(n=15)

ÀÃ + ²Ð, 
ÍÎÌÀ>2,77 

(n=20)

ÀÃ + ÖÄ 2 
òèïó, (n=45)

ð

Àäèïîíåêòèí, 
ìã/ìë

9,52±0,24 5,76±0,18
4,07±0,51

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

>0,001

Ðåçèñòèí, 
ìã/ìë

9,79±0,14 13,60±0,79
19,88±0,46

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

<0,001

sCD40L, 
ìã/ìë

2,32±0,28 3,18±0,17
4,21±0,12

ð
1-2

<0,001
ð

1-3
<0,001

ð
2-3

<0,001

ð<0,05), ÕÑ ËÏÄÍÙ (r=0,26; ð<0,05) òà íåãàòèâíî 
êîðåëþâàâ ç ÊÀ (r=–0,52; ð<0,05). Òîáòî, sCD40L, 
âíàñë³äîê ïðèòàìàííî¿ éîìó ïðîòèçàïàëüíî¿ àêòèâ-
íîñò³, ïàòîãåíåòè÷íå çíà÷åííÿ ÿêî¿ äîâåäåíî ó õâî-
ðèõ íà ÀÃ òà ÖÄ 2 òèïó, àñîö³þºòüñÿ ç ðîçâèòêîì ìå-
òàáîë³÷íèõ ïîðóøåíü. 

Âèñíîâêè. 
1. Çà íàÿâíîñò³ öóêðîâîãî ä³àáåòó 2 òèïó ó õâî-

ðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ ð³âåíü ðåçèñòèíó áóâ 
âèùå íà 21,58%, í³æ ó õâîðèõ áåç ä³àáåòó, ùî äî-
ð³âíþº 19,00±0,42 ìã/ìë, à ð³âåíü àäèïîíåêòèíó – 
íèæ÷å íà 29,15% ³ ñêëàâ 4,52±0,12 ìã/ìë. 

2. Ïîºäíàííÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ òà öó-
êðîâîãî ä³àáåòó 2 òèïó ïðèçâîäèëî äî ï³äâèùåííÿ 
ð³âíÿ sCD40L äî 4,21±0,12 ìã/ìë, ùî ñóïðîâîäæó-
âàëîñÿ çá³ëüøåííÿì ñòóïåíÿ âèðàçíîñò³ ³íñóë³íîðå-
çèñòåíòíîñò³ òà éìîâ³ðíîñò³ ðîçâèòêó ìåòàáîë³÷íèõ 
ïîðóøåíü. 

3. Ïðè êîìîðá³äí³é ïàòîëîã³¿ àðòåð³àëüíî¿ ã³ïåð-
òåíç³¿ ç öóêðîâèì ä³àáåòîì 2 òèïó êîíöåíòðàö³¿ ãîð-
ìîí³â æèðîâî¿ òêàíèíè ïîâ’ÿçàí³ ç ïîðóøåííÿìè âóã-
ëåâîäíîãî òà ë³ï³äíîãî îáì³í³â: ðåçèñòèí ç ³íñóë³íîì 
(r=0,61; ð<0,05) òà òðèãë³öåðèäàìè (r=0,28; ð<0,05); 
àäèïîíåêòèí ç ãëþêîçîþ (r=–0,54; ð<0,05) òà çàãàëü-
íèì õîëåñòåðèíîì (r=–0,27; ð<0,05). Òàêèì ÷èíîì, 
ãîðìîíè æèðîâî¿ òêàíèíè íàäàþòü ÿê ïðÿìèé, òàê 
³ îïîñåðåäêîâàíèé âïëèâ íà ïðîöåñè ïàòîãåíåçó 
öóêðîâîãî ä³àáåòó 2 òèïó ó õâîðèõ íà àðòåð³àëüíó 
ã³ïåðòåíç³þ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèçíà-
÷åííÿ íîâèõ ïàòîëîã³÷íèõ àñïåêò³â ðîçâèòêó òà ïðî-
ãðåñóâàííÿ öóêðîâîãî ä³àáåòó ó õâîðèõ íà àðòåð³àëü-
íó ã³ïåðòåíç³þ. 
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ÓÄÊ [616. 12-008. 331. 1+616. 379-092-008. 64]-092-074:612. 017. 1
ÇÍÀ×ÅÍÍß ÃÓÌÎÐÀËÜÍÈÕ ÒÀ ²ÌÓÍÎÇÀÏÀËÜÍÈÕ ÇÌ²Í Ó ÏÀÒÎÃÅÍÅÇ² ÌÅÒÀÁÎË²×ÍÈÕ ÏÎÐÓ-

ØÅÍÜ Ó ÕÂÎÐÈÕ ÍÀ ÀÐÒÅÐ²ÀËÜÍÓ Ã²ÏÅÐÒÅÍÇ²Þ ÒÀ ÖÓÊÐÎÂÈÉ Ä²ÀÁÅÒ 2 ÒÈÏÓ
Êàäèêîâà Î. ². 
Ðåçþìå. Ñòàòòÿ ïðèñâÿ÷åíà âèçíà÷åííþ çíà÷åííÿ ãóìîðàëüíèõ ³ ³ìóíîëîã³÷íèõ çì³í ó ïàòîãåíåç³ ìåòà-

áîë³÷íèõ ïîðóøåíü ó õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ òà öóêðîâèé ä³àáåò 2 òèïó. Â³äïîâ³äíî äî ìåòè äî-
ñë³äæåííÿ íàìè ïðîâåäåíî êîìïëåêñíå îáñòåæåííÿ 105 õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ. Â³äçíà÷àºòüñÿ 
äèñôóíêö³ÿ æèðîâî¿ òêàíèíè, ÿêà ïðîÿâëÿºòüñÿ åêñïðåñ³ºþ ðåçèñòèíó òà çìåíøåííÿì ð³âíÿ àäèïîíåêòèíó 
ó õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ òà öóêðîâèé ä³àáåò 2 òèïó. Ïîºäíàííÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ òà öóêðî-
âîãî ä³àáåòó 2 òèïó ïðèçâîäèëî äî ï³äâèùåííÿ ð³âíÿ sCD40L, ùî ñóïðîâîäæóâàëîñÿ çá³ëüøåííÿì ñòóïåíÿ 
âèðàçíîñò³ ³íñóë³íîðåçèñòåíòíîñò³ òà éìîâ³ðíîñò³ ðîçâèòêó ìåòàáîë³÷íèõ ïîðóøåíü. Çà ðåçóëüòàòàìè ïðî-
âåäåíèõ äîñë³äæåíü ð³âí³ àäèïîíåêòèíó òà ðåçèñòèíó ìîæíà ðîçãëÿäàòè ÿê ïðîãíîñòè÷í³ ìàðêåðè ðîçâèòêó 
³íñóë³íîðåçèñòåíòíîñò³ òà öóêðîâîãî ä³àáåòó 2 òèïó ó õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ, à ñèñòåìó ÑD40–
ÑD40L ÿê óí³âåðñàëüíó ëàíêó ïàòîãåíåçó, ùî îá’ºäíóº ³ìóíîçàïàëüí³ ïîðóøåííÿ, ã³ïåðãë³êåì³þ ³ ñóäèíí³ 
óñêëàäíåííÿ öóêðîâîãî ä³àáåòó. 

Êëþ÷îâ³ ñëîâà: ìåòàáîë³÷í³ ïîðóøåííÿ, àäèïîíåêòèí, ðåçèñòèí, sCD40L, àðòåð³àëüíà ã³ïåðòåíç³ÿ, öó-
êðîâèé ä³àáåò. 
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ÇÍÀ×ÅÍÈÅ ÃÓÌÎÐÀËÜÍÛÕ È ÈÌÌÓÍÎËÎÃÈ×ÅÑÊÈÕ ÈÇÌÅÍÅÍÈÉ Â ÏÀÒÎÃÅÍÅÇÅ ÌÅÒÀÁÎËÈ-

×ÅÑÊÈÕ ÍÀÐÓØÅÍÈÉ Ó ÁÎËÜÍÛÕ ÀÐÒÅÐÈÀËÜÍÎÉ ÃÈÏÅÐÒÅÍÇÈÅÉ È ÑÀÕÀÐÍÛÌ ÄÈÀÁÅÒÎÌ 2 
ÒÈÏÀ

Êàäûêîâà Î. È. 
Ðåçþìå. Ñòàòüÿ ïîñâÿùåíà îïðåäåëåíèþ çíà÷åíèÿ ãóìîðàëüíûõ è èììóíîëîãè÷åñêèõ èçìåíåíèé â ïà-

òîãåíåçå ìåòàáîëè÷åñêèõ íàðóøåíèé ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé è ñàõàðíûì äèàáåòîì 2 òèïà. 
Îáñëåäîâàíî 105 áîëüíûõ ñ àðòåðèàëüíîé ãèïåðòåíçèåé, êîòîðûå áûëè ïîäåëåíû íà ãðóïïû â çàâèñèìîñ-
òè îò íàëè÷èÿ ñàõàðíîãî äèàáåòà 2 òèïà. Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 25 ïðàêòè÷åñêè çäîðîâûõ ëþäåé. 
Îòìå÷àåòñÿ äèñôóíêöèÿ æèðîâîé òêàíè, êîòîðàÿ ïðîÿâëÿåòñÿ ýêñïðåññèåé ðåçèñòèíà è óìåíüøåíèåì 
óðîâíÿ àäèïîíåêòèíà ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé è ñàõàðíûì äèàáåòîì 2 òèïà. Äîêàçàíî, ÷òî 
ðåçèñòèí ñíèæàåò ÷óâñòâèòåëüíîñòü ïåðèôåðè÷åñêèõ òêàíåé ê èíñóëèíó, ÷òî ñîïðîâîæäàåòñÿ ïîâûøåíèåì 
ñòåïåíè âûðàæåííîñòè èíñóëèíîðåçèñòåíòíîñòè, êîòîðàÿ ó÷àñòâóåò è ÿâëÿåòñÿ îñíîâíûì çâåíîì â ïàòî-
ãåíåçå ñàõàðíîãî äèàáåòà 2 òèïà. Íàðÿäó ñ ýòèì âëèÿíèå àäèïîíåêòèíà íà ñîñòîÿíèå èíñóëèíîðåçèñòåíò-
íîñòè ïðîòèâîïîëîæíî äåéñòâèþ äðóãèõ ãîðìîíîâ æèðîâîé òêàíè. Ñåêðåöèÿ ýòîãî ãîðìîíà ñíèæåíà ïðè 
ñàõàðíîì äèàáåòå 2 òèïà, à åãî íàðàñòàíèå ñîïðîâîæäàåòñÿ óëó÷øåíèåì óãëåâîäíîãî îáìåíà, ñíèæåíèåì 
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àòåðîãåíåçà è çàìåäëåíèåì ïðîãðåññèðîâàíèÿ ñîñóäèñòûõ îñëîæíåíèé äèàáåòà. Âûÿâëåíî, ÷òî óðîâåíü 
sCD40L áûë çíà÷èòåëüíî âûøå ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé ñ ñîïóòñòâóþùèì ñàõàðíûì äèàáå-
òîì 2 òèïà, ÷åì áåç íåãî, ÷òî ïîçâîëÿåò ðàññìàòðèâàòü ñèñòåìó ÑD40–ÑD40L êàê óíèâåðñàëüíîå çâåíî ïà-
òîãåíåçà, îáúåäèíÿþùåå àóòîèììóííûå íàðóøåíèÿ, ãèïåðãëèêåìèþ è ñîñóäèñòûå îñëîæíåíèÿ ñàõàðíîãî 
äèàáåòà. 

Êëþ÷åâûå ñëîâà: ìåòàáîëè÷åñêèå íàðóøåíèÿ, àäèïîíåêòèí, ðåçèñòèí, sCD40L, àðòåðèàëüíàÿ ãèïåð-
òåíçèÿ, ñàõàðíûé äèàáåò 2 òèïà. 
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The Value Humoral and Immunological Changes in the Pathogenesis of Metabolic Disorders in Patients 

with Arterial Hypertension and Type 2 Diabetes Mellitus
Kadykova O. 
Summary. The results of epidemiologic research confirm the growth of morbidity and mortality from 

cardiovascular diseases, in particular, from arterial hypertension. Comorbidity of arterial hypertension and type 
2 diabetes mellitus becomes more relevant for modern medicine due to similarity in pathogenic mechanisms 
of development. In recent years the scientists all over the world have been paying more attention to the role of 
inflammation in development and progression of arterial hypertension and type 2 diabetes mellitus. 

Further study of properties of ÑD40L, resistin, adiponectin can become the basis for elaboration of new 
diagnostic approaches of diabetes mellitus and its complications in patients with arterial hypertension. 

The article is devoted to the determination of the value of humoral and immunological changes in the pathogenesis 
of metabolic disorders in patients with arterial hypertension and type 2 diabetes mellitus. 

We were examined 105 patients with arterial hypertension who were divided into groups depending on the 
presence of type 2 diabetes mellitus. All patients with arterial hypertension were divided into 2 groups: the 1st – 
patients with arterial hypertension and concomitant type 2 diabetes mellitus (n = 75), the 2nd – patients with arterial 
hypertension without concomitant type 2 diabetes mellitus (n = 30). The average age of the arterial hypertension 
patients with concomitant type 2 diabetes mellitus was 63,34±2,11 years, and in the 2nd group – 65,22±1,37. The 
control group included of 25 healthy people. 

The level of glucose was determined by glucose oxidation method in capillary blood, taken in the fasted state. 
Normal glucose level was considered to be 3,3 – 5,5 mmol / l. 

Determination of glycated hemoglobin content (HbA1ñ) in whole blood was performed by photometric method 
according to response to thiobarbituric acid with the use of commercial test system developed by “Reagent” company 
(Ukraine) in conformity with the enclosed instruction. Determination of total cholesterol level, triglycerides, high-
density cholesterol, low-density cholesterol, very-low-density cholesterol and atherogenic index was performed in 
blood serum with the help of enzymic colorimetric method with kits produced by «Human» company (Germany). 

Determination of sCD40L level was performed with the help of immunoenzyme technique using the commercial 
test system produced by «eBioscience» company (Austria). 

Adiponectin and resistin levels were defined by immunoenzymometric methods on the immunoenzymometric 
analyzer “LabLine-90” (Austria). Adiponectin concentration was defined using the kit produced by «ASSYPRO» 
company (USA). Resistin concentration was defined using the kit produced by «BioVendor» company (Czech 
Republic). 

Adipose tissue dysfunction has been identified in patients with arterial hypertension and type 2 diabetes mellitus, 
which is manifested expression of resistin and adiponectin levels decrease. Proved that resistin reduces the 
sensitivity of peripheral tissues to insulin, which is accompanied by increased degree of insulin resistance, which is 
the main part of pathogenesis of type 2 diabetes mellitus. Adiponectin effect on insulin resistance against the action 
of other hormones adipose tissue. The secretion of this hormone is reduced in patients with arterial hypertension 
and type 2 diabetes mellitus, and its growth is accompanied by improvement of carbohydrate metabolism, 
decreased atherogenesis and slowing the progression of vascular complications of diabetes. The pathogenic role 
of sCD40L was determined in the forming of cardiovascular complications. It was revealed that the level of sCD40L 
was significantly higher in patients with arterial hypertension and concomitant type 2 diabetes than those without it. 
This allows us to consider CD40-CD40L as a universal part of a pathogenesis that combines autoimmune disorders, 
hyperglycemia and vascular complications of type 2 diabetes mellitus. 

Key words: metabolic disorders, adiponectin, resistin, sCD40L, arterial hypertension, type 2 diabetes mellitus. 
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