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Ðåçþìå. Ó ñòàòò³ íàâåäåí³ äàí³ îãëÿäó ë³òåðàòóðè, ïðèñâÿ÷åí³
ïðîáëåì³ êîìîðá³äíîñò³ öóêðîâîãî ä³àáåòó òèïó 2 òà íàäì³ðíî¿
ìàñè ò³ëà é îæèð³ííÿ. Âñòàíîâëåíà êëþ÷îâà ðîëü îæèð³ííÿ ÿê
îäíîãî ³ç âàæëèâèõ ÷èííèê³â ðèçèêó ðîçâèòêó ³íñóë³íîâî¿ ðåçèñ-
òåíòíîñò³ −> ã³ïåð³íñóë³íåì³¿ òà öóêðîâîãî ä³àáåòó òèïó 2.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò,
³íñóë³íîðåçèñòåíòí³ñòü, îæèð³ííÿ,
ìåòàáîë³÷íèé ñèíäðîì.

Öóêðîâèé ä³àáåò òèïó 2 (ÖÄ -2) - îäíà ç îñ-
íîâíèõ íå³íôåêö³éíèõ åï³äåì³é ÕÕ² ñòîë³òòÿ. Çà
äàíèìè ÂÎÎÇ, â óñüîìó ñâ³ò³ íèì õâîð³þòü íå
ìåíøå 6 - 8% äîðîñëîãî íàñåëåííÿ [3,10,11].
Ï³äâèùåíà çàõâîðþâàí³ñòü íà öþ íåäóãó ñïîñòå-
ð³ãàºòüñÿ ³ â Óêðà¿í³ [14]. Çã³äíî ç îñòàíí³ìè
ñòàòèñòè÷íèìè äàíèìè ÎÎÍ ó êîæíîãî ï'ÿòîãî
óêðà¿íöÿ ìàº ì³ñöå îæèð³ííÿ (Îæ) [12]. Â îñòàíí³
äåñÿòèð³÷÷ÿ âñòàíîâëåíî, ùî ï³äâèùåííÿ ÷àñòîòè
çàõâîðþâàíîñò³ íà ÖÄ-2 â óñ³õ êðà¿íàõ íàñòàº
îäíî÷àñíî ç ãëîáàëüíèì çá³ëüøåííÿì ê³ëüêîñò³
îñ³á ³ç íàäì³ðíîþ ìàñîþ ò³ëà é Îæ [26], ÿêå äî-
ñÿãëî 1/3 âñüîãî íàñåëåííÿ ïëàíåòè [30]. Ïåâíîìó
çðîñòó äîðîñëî¿ ëþäèíè â³äïîâ³äàº ïåâíà íîð-

ìàëüíà ìàñà ò³ëà. Äëÿ ¿¿ âèçíà÷åííÿ êîðèñ-
òóþòüñÿ ³íäåêñîì ìàñè ò³ëà, ÿêèé ó íîðì³ äî-
ð³âíþº 18,5 - 24,9. ²íäåêñ 25,0 - 30,0 - íàäëèøêîâà
ìàñà ò³ëà, à 30,0 ³ á³ëüøå ñâ³ä÷èòü ïðî Îæ [7].

×èñåëüíèìè êë³í³÷íèìè äîñë³äæåííÿìè áóëî
ïîêàçàíî, ùî ì³æ ñòóïåíåì Îæ ³ âèíèêíåííÿì
ÖÄ-2 ³ñíóº ïîçèòèâíà êîðåëÿö³ÿ [16, 17, 22, 30].
Í.Ä.Òðîíüêî, Ê.Ï.Çàê [13] òàêîæ âèÿâèëè äîñòî-
â³ðíó êîðåëÿö³þ (r=0,994; Ð<0,05) ì³æ êðèâîþ ùî-
ð³÷íîãî çá³ëüøåííÿ ê³ëüêîñò³ õâîðèõ íà ÖÄ-2 (íà
100000 íàñåëåííÿ Óêðà¿íè) ³ êðèâîþ ùîð³÷íîãî
â³äñîòêà õâîðèõ íà Îæ (ðèñ.).

Íà ñüîãîäí³  æèðîâà òêàíèíà ðîçãëÿäàºòüñÿ
ÿê àêòèâíèé ìåòàáîë³÷íèé òà åíäîêðèííèé îðãàí,

Ðèñ. Êîðåëÿö³ÿ ì³æ ïîøèðåí³ñòþ öóêðîâîãî ä³àáåòó òèïó 2 (íà 100 000 íàñåëåííÿ) ³ â³äñîòêîì
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ÿêèé â³ä³ãðàº êëþ÷îâó ðîëü ó ôîðìóâàíí³ Îæ, ÖÄ
-2 ³ ìåòàáîë³÷íîãî ñèíäðîìó (ÌÑ) [4]. ²äåíòè-
ô³êóþòü äâà òèïè æèðîâî¿ òêàíèíè: ï³äøê³ðíó ³
â³ñöåðàëüíó. Îñîáëèâå ïðîãíîñòè÷íå çíà÷åííÿ
ìàº àáäîì³íàëüíå Îæ ÿê íàéá³ëüø ô³ç³îëîã³÷íî
àêòèâíå [16,29].

Â îñíîâ³ Îæ ëåæèòü íèçüêîãðàä³ºíòíå (lowg-
rade) çàïàëåííÿ [21, 23], ÿêå ââàæàþòü òèì ñòà-
íîì, ïðè êîòðîìó ðîçâèâàºòüñÿ ³íñóë³íîðåçèñòåíò-
í³ñòü (²Ð), ùî º ïðåäèêòîðîì ÖÄ-2 [18, 20]. Ï³ä
öèì òèïîì çàïàëåííÿ ðîçóì³þòü ñèñòåìíå, íåñ-
ïåöèô³÷íå õðîí³÷íå çàïàëåííÿ, ÿêå, íà â³äì³íó â³ä
³ñòèííîãî, íå ñóïðîâîäæóºòüñÿ ³íô³ëüòðàö³ºþ ³ìó-
íîêîìïåòåíòíèìè êë³òèíàìè çàïàëüíèõ òêàíèí
àáî îðãàí³â [23]. Ïðè çãàäàíîìó çàïàëåíí³ ï³ä-
âèùóºòüñÿ ïðîäóêö³ÿ ïðîçàïàëüíèõ öèòîê³í³â, àäè-
ïîê³í³â ³ õåìîê³í³â. Á³ëüø³ñòü ³ç îñòàíí³õ âèÿâëÿº
íå ò³ëüêè ëîêàëüíó, òîáòî àïîêðèíî/ïàðàêðèííó
ä³þ, àëå é äèñòàíòíó - åíäîêðèííó [4,5,15,19,20,23,
24,25,]. Ï³ä âïëèâîì öèõ ñóáñòðàò³â, ç îäíîãî áî-
êó, "çàðîäæóºòüñÿ" ²Ð, ç äðóãîãî - â³äáóâàºòüñÿ
àïîïòîç β-êë³òèí ï³äøëóíêîâî¿ çàëîçè ³ ðîçâè-
âàºòüñÿ ÖÄ -2, ùî âæå êë³í³÷íî ä³àãíîñòóºòüñÿ
[13].

Êîìïåíñàòîðíîþ ðåàêö³ºþ îðãàí³çìó íà ²Ð º
ðîçâèòîê ã³ïåð³íñóë³íåì³¿ [1,23]. Ó â³äïîâ³äü íà
îñòàííþ íåéðîíè ã³ïîòàëàìóñà âèä³ëÿþòü ó âîð³ò-
íó ñèñòåìó ã³ïîô³çà ñîìàòîë³áåðèí ³ êîðòèêî-
ë³áåðèí, ùî ïðèçâîäèòü äî ï³äâèùåííÿ âì³ñòó
òàêèõ êîíòð³íñóëÿðíèõ ãîðìîí³â, ÿê ñîìàòîòðîï³í
³ êîðòèçîë. Ñîìàòîòðîï³í ï³äñèëþº êë³òèííó ïðî-
ë³ôåðàö³þ, ó òîìó ÷èñë³ ñïðèÿº çá³ëüøåííþ ê³ëü-
êîñò³ êë³òèí æèðîâî¿ òêàíèíè [6]. Êë³í³÷í³ äîñë³ä-
æåííÿ ïîêàçàëè ïðÿìó çàëåæí³ñòü ì³æ  âèðàæå-
í³ñòþ ²Ð òà ñòóïåíåì ðîçâèòêó àáäîì³íàëüíî -
â³ñöåðàëüíî¿ æèðîâî¿ òêàíèíè [2].

Äëÿ ç'ÿñóâàííÿ ïðîáëåìè ÖÄ-2 - Îæ ìàº çíà-
÷åííÿ ³ ïîÿâà òàêîãî ïîíÿòòÿ, ÿê ÌÑ, ùî âêëþ÷àº
àáäîì³íàëüíå Îæ, ï³äâèùåíèé àðòåð³àëüíèé òèñê,
ï³äâèùåííÿ ð³âíÿ ãëþêîçè é òðèãë³öåðèä³â òà
çíèæåííÿ ð³âíÿ õîëåñòåðèíó ë³ïîïðîòå¿ä³â âèñîêî¿
ù³ëüíîñò³ â ïëàçì³ êðîâ³ [9,26]. Ç-ïîì³æ ãðóï
õâîðèõ íà ÖÄ-2 ïîøèðåí³ñòü ÌÑ âèÿâèëàñü íàé-
âèùîþ - äî 90%. Ïðîòÿãîì 10 ðîê³â ó 50% ïà-
ö³ºíò³â ³ç ÌÑ ìîæå ðîçâèâàòèñÿ ÖÄ -2 [8,9].

Áåçóìîâíî, ïñèõîåìîö³éí³ òà ³íø³ ñòðåñîâ³
÷èííèêè òàêîæ ìîæóòü ñïðèÿòè âèíèêíåííþ Îæ
òà ðèçèêó ðîçâèòêó ÖÄ - 2 [21,27,28].

Îòæå, çäîðîâèé ñïîñ³á æèòòÿ, ðàö³îíàëüíà
íèçüêîêàëîð³éíà ä³ºòà, ô³çè÷íà àêòèâí³ñòü (íå
ìåíøå 150 õâ íà òèæäåíü) ñëóãóâàòèìóòü çàïî-
á³ãàííþ ðîçâèòêó çãàäàíèõ âçàºìîïîâ'ÿçàíèõ ìå-
òàáîë³÷íèõ ïîðóøåíü ³ çàáåçïå÷àòü çäàòí³ñòü ëþ-
äèíè ôóíêö³îíóâàòè ó ñóñï³ëüñòâ³ â³äïîâ³äíî äî
ñâîãî ñòàòóñó.

Âèñíîâêè

1.Ì³æ ñòóïåíåì îæèð³ííÿ, îñîáëèâî àáäî-
ì³íàëüíîãî, ³ ðîçâèòêîì öóêðîâîãî ä³àáåòó òèïó 2
³ñíóº ïðÿìèé êîðåëÿö³éíèé çâ'ÿçîê.

2.Ó â³äïîâ³äü íà åíåðãåòè÷íèé äèñáàëàíñ ïðè
îæèð³íí³ âèíèêàº ³íñóë³íîðåçèñòåíòí³ñòü. Êîìïåí-
ñàòîðíîþ ðåàêö³ºþ îðãàí³çìó íà ³íñóë³íîðåçèñ-
òåíòí³ñòü º ðîçâèòîê ã³ïåð³íñóë³íåì³¿, ÿêà º îäíèì
³ç êàðäèíàëüíèõ ÷èííèê³â ó ïàòîãåíåç³ öóêðîâîãî
ä³àáåòó òèïó 2.

3.Çäîðîâèé ñïîñ³á æèòòÿ, ìîäèô³êàö³ÿ ä³ºòè òà
ô³çè÷íî¿ àêòèâíîñò³  (íå ìåíøå 150 õâ íà òèæ-
äåíü) ñïðèÿòèìóòü ïðîô³ëàêòèö³ âçàºìîïî-
â'ÿçàíèõ ìåòàáîë³÷íèõ ïîðóøåíü (îæèð³ííÿ, ìåòà-
áîë³÷íèé ñèíäðîì, öóêðîâèé ä³àáåò òèïó 2).

Ë³òåðàòóðà. 1.Âçàèìîñâÿçü èíñóëèíîðåçèñòåíòíîñòè è
íàðóøåíèé ëèïèäíîãî îáìåíà ó áîëüíûõ ñ îæèðåíèåì /
Â.Â.Àãååâà, Å.È.Êðàñèëüíèêîâà, È.Ì.Çóáëåíà [è äð.] //
Òåðàïåâò. àðõ. - 2002. - ¹10. - Ñ.12 - 15. 2.Äåäîâ È.È. Ýí-
äîêðèíîëîãèÿ /È.È.Äåäîâ, Ã.À.Ìåëüíè÷åíêî, Â.Ô.Ôàäååâ. -
Ì.: Ãýîñòàð - Ìåäèà, 2007. - 432 ñ. 3.Äåäîâ È.È. Ñàõàðíûé
äèàáåò - îïàñíåéøèé âûçîâ ìèðîâîìó ñîîáùåñòâó /È.È.Äå-
äîâ //Âåñòíèê ÐÀÌÍ. - 2012. - ¹1. - Ñ.7 - 13. 4.Çàê Ê. Ï.
Ãîðìîíû æèðîâîé òêàíè - àäèïîöèòîêèíû ïðè ñàõàðíîì
äèàáåòå è åãî îñëîæíåíèÿõ (îáçîð ëèòåðàòóðû è ñîáñòâå-
ííûå äàííûå) /Ê.Ï.Çàê, È.Í.Êîíäðàöêàÿ,Â.Â.Ïîïîâà //Ë³ê.
ñïðàâà. -2010. -¹5-6. - Ñ. 39-55. 5.Èììóíèòåò ó áîëüíûõ
ñàõàðíûì äèàáåòîì òèïà 2 è ñîïóòñòâóþùèì ìåòàáîëè-
÷åñêèì ñèíäðîìîì. Ñîîáùåíèå 2. /Ê.Ï.Çàê, Á.Í.Ìàíü-
êîâñêèé, È.Í.Êîíäðàöêàÿ [è äð.]//Ë³ê. ñïðàâà. - 2013. - Ò.
18,¹1. - C.27-36. 6.Êåòòàéë Â.Ì. Ïàòîôèçèîëîãèÿ ýíäîê-
ðèííîé ñèñòåìû /Â.Ì.Êåòòàéë, Ð.À.Àðêè. - ÑÏá.; Ì.:
Íåâñêèé äèàëåêò, 2001. - Ñ.30 - 37. 7.Ïàðàìåòðèçäîðîâ'ÿ /
Ï.Ì.Ëÿøóê, Þ.Ô.Ìàð÷óê, Ð.Ï.Ëÿøóê [òà ³í.]: ìàòåð³àëè
95-¿íàóê. êîíô. Áóêîâèíñüêîãî äåðæ. ìåä. óí-òó. - ×åðí³âö³.
- 2014. - Ñ.307 - 308. 8.Ìàìåäîâ Ì.Í. Çíà÷èìîñòü ìåòàáî-
ëè÷åñêîãî ñèíäðîìà â êëèíè÷åñêîé ïðàêòèêå: äèàãíîñòè-
÷åñêèå îñíîâû è ïóòè ìåäèêàìåíòîçíîé êîððåêöèè /
Ì.Í.Ìàìåäîâ //Ìåæäóíàð. ýíäîêð. æóðí. - 2007. - ¹ 2
(8).- Ñ.100 - 103. 9.Ìàíüêîâñêèé Á.Í. Ñàõàðíûé äèàáåò 2
òèïà è ìåòàáîëè÷åñêèé ñèíäðîì /Á.Í.Ìàíüêîâñêèé //
Çäîðîâ'ÿ Óêðà¿íè. - 2014. - ¹10 (335). - Ñ.29. 10.Ïàíüê³â
Â.². Öóêðîâèé ä³àáåò: ä³àãíîñòè÷í³ êðèòåð³¿, åò³îëîã³ÿ ³
ïàòîãåíåç. Â.².Ïàíüê³â //Ì³æíàð. åíäîêðèíîë. æ. - 2013. -
¹8(56). - Ñ.53 - 64. 11.Ñàõàðíûé äèàáåò: äèàãíîñòèêà,
ëå÷åíèå, ïðîôèëàêòèêà /Ïîä ðåä. È.È.Äåäîâà, Ì.Í.
Øåñòàêîâîé. - Ì.: Ìåä. èíôîðì. àãåíñòâî, 2011. - 808 ñ.
12.Ñòàòèñòè÷åñêèå ñáîðíèêè Ãîñóäàðñòâåííîé ñëóæáû
ñòàòèñòèêè Óêðàèíû. - 2001-2012 ãã. 13.Òðîíüêî Í.Ä.
Îæèðåíèå è ñàõàðíûé äèàáåò /Í.Ä.Òðîíüêî, Ê.Ï.Çàê //
Ë³êàð.ñïðàâà. - 2013. - ¹8. - Ñ.3-21. 14.Òðîíüêî Ì.Ä.
Ñó÷àñíèé ñòàí òà ïåðñïåêòèâè ðîçâèòêó ôóíäàìåíòàëüíî¿ ³
êë³í³÷íî¿ åíäîêðèíîëîã³¿ â Óêðà¿í³ /Ì.Ä. Òðîíüêî //
Åíäîêðèíîëîã³ÿ. - 2010. -Ò. 12, ¹2. - Ñ. 174-191. 15.Allen
T.L. IL-6 as a mediator of insulin resistance: fat or fiction?/Ò.
L.Allen,Ì.À.Febbraio // Diabetologia. - 2010. -Vol. 53, N 3. -P.
399-402. 16.Despres J. P.Abdominal obesity and metabolic
syndrome /J. P.Despres, ².Lemiex // Nature. - 2006. -Vol. 444. -
P. 881-887. 17.Do men develop type 2 diabetes at lower body
mass indices than women? /J. Logue, J.J.Walker, H. M.Colhoun
[et al.]//Diabetologia. - 2011. -Vol. 54, N 12. -P. 3003-3006.
18.Donath M. Y.Type 2 diabetes as an inflammatory disease /
M. Y.Donath, S. E.Shoebon // Nat. Rev. Immunol. -2011. - Vol.
11, N 2. - P. 98-107. 19.Effect of short-term hyperglycaemia
on the release of adipocytokines from subcutaneous adipose
tissue in obese women /V.Stich, L.Simonsen, M.Siklova [et al.]
// Diabetologia.-2011.-Vol.54 (Suppl. ²).- Ð. 743. 20.Gregor M.
F.Inflammatory mechanisms in obesity /M. F.Gregor, G.
S.Hotamisligil // Ann. Rev. Immunol. -2011.-Vol. 29.-P. 415-
445. 21.Impact of physical inactivity on adipose tissue low-
grade inflammation in first-degree relatives of type 2 diabetes
patients /L.Hojbjerre, M. P.Sonne, A. C.Alibegovich [et al.] //
Diabetes Care. -2011. - Vol. 34, N 10. -P. 2265-2272.

Íàóêîâ³ îãëÿäè



200

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì XV,  ¹1 (55), 2016

22.Improvement of left ventricular function by lifestyle
intervention in obesity: contributions of weight loss and
reduced insulin resistance /W.Kosmala, T.O'Moore-Sullivan,
R.Plaksej [et al.]  //Diabetologia. -2009. -Vol. 52. - P. 2306-
2316. 23.Kolb H. The global diabetes epidemic as a conse-
quence of lifestyle-induced low-grade inflammation /H. Kolb,
T.Mandrup-Poulsen //Diabetologia. - 2010. -Vol. 53, N 1. - P.
10-20. 24.Lumeng C. N. Inflammatory links between obesity
and metabolic disease / C. N.Lumeng, A. R.Saltiel//J. Clin.
Invest. - 2011. - Vol.121,N6. - P.2111 - 2117. 25. mRNA of the
pro-apoptotic gene BBC3 serves as a molecular marker for
TNF-o-induced islet damage in humans /K.Omori, Ì.Mitsu-
hashi, K.Ishiyama [et al.] // Diabetologia. -2011. - Vol. 54, N8.-
P. 2056-2066. 26. Nolan J.J. Estimating insulin sensitivity
and beta-cell function: perspectives from the modern pan-
demics of obesity and type 2 diabetes /J.J.Nolan, K.Færch//
Diabetologia. - 2012. - Vol. 55, N11.- P. 2863-2867. 27.
Nutritional reversibility of human adipose tissue hypoxia and
fibrosis /K.Kos,N. Franck,M.Jemas [et al.] //Diabetology. -
2011. -Vol. 54 (Supple. 1). -A764. 28.Physical activity,
abdomnial and general obesity and riskof developing type 2
diabetes: a case-cohort study (InterAct) /K.Ekelund, L.Palla,
N.J. Wareham [et al.]// Diabetologia. -2011. -Vol. 54(Suppl. 1).
-A549. 29.Regional difference in adipose tissue metabolism in
women /A.Tchernof, C.Belanger, A.-S. Morisset[et al.] //
Diabetes. - 2006. - Vol. 55. - P. 1353-1360. 30.Risk of
cardiovascular disease and mortality inoverweight and obese
patients with type 2 diabetes: an observational study in 13 087
patients /K.Eeg-Olofsson, J.Cederholm,P. M. Nibson [et al.]//
Diabetologia. - 2009. -Vol. 52, N 1. - P. 65-73.

ÊÎÌÎÐÁÈÄÍÎÑÒÜ ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ ÒÈÏÀ 2
È ÎÆÈÐÅÍÈß (ÎÁÇÎÐ ËÈÒÅÐÀÒÓÐÛ)

Ð.Ï.Ëÿøóê, Ï.Ì.Ëÿøóê, Þ.Ô.Ìàð÷óê,

È.Â. Ñõîäíèöêèé, Ë.Ì.Ìåëüíèê

Ðåçþìå. Â ñòàòüå ïðèâåäåíû äàííûå îáçîðà ëèòåðàòóðû,

ïîñâÿùåííûå ïðîáëåìå êîìîðáèäíîñòè ñàõàðíîãî äèàáåòà
òèïà 2, èçáûòî÷íîé ìàññû òåëà è îæèðåíèÿ. Óñòàíîâëåíà
êëþ÷åâàÿ ðîëü îæèðåíèÿ êàê îäíîãî èç âàæíûõ ôàêòîðîâ
ðèñêà ðàçâèòèÿ èíñóëèíîâîé ðåçèñòåíòíîñòè −> ãèïåðèí-
ñóëèíåìèè è ñàõàðíîãî äèàáåòà òèïà 2.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò, èíñóëèíîðåçèñòåíò-
íîñòü, îæèðåíèå, ìåòàáîëè÷åñêèé ñèíäðîì.

COMORBIDITY OF DIABETES MELLITUS TYPE 2
AND OBESITY (LITERATURE REVIEW)

R.P.Liashuk, P.M.Liashuk,Yu.F. Marchuk,

I.V. Skhodnytskyi, L.M.Melnik

Abstract. The article presents literature data, dedicated to
the problem of comorbidity of diabetes mellitus type 2 and
excessive body weight and obesity. The key role of obesity as
one of the most important risk factors for insulin resistance -->
hyperinsulinaemia and diabetes mellitus type 2, was established.

Key words: diabetes mellitus, insulin resistance, obesity,
metabolic syndrome.
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