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Ðîáîòà º ÷àñòèíîþ íàóêîâî äîñë³äíî¿ ðîáîòè êà-
ôåäðè âíóòð³øíüî¿ ìåäèöèíè ¹2, êë³í³÷íî¿ ³ìóíîëîã³¿ 
òà àëåðãîëîã³¿ Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó ÌÎÇ Óêðà¿íè «Íåéðîãóìîðàëüí³ åôåêòè 
ó ïðîãðåñóâàíí³ õðîí³÷íî¿ ñåðöåâî¿ íåäîñòàòíîñò³ ó 
õâîðèõ íà àðòåð³àëüíó ã³ïåðòåíç³þ òà ³øåì³÷íó õâîðî-
áó ñåðöÿ ç äèñôóíêö³ºþ íèðîê òà àíåì³÷íèì ñèíäðî-
ìîì» ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0111U001395. 

Âñòóï. Öóêðîâèé ä³àáåò (ÖÄ) òà îæèð³ííÿ – öå 
ïðîãíîñòè÷íî íåñïðèÿòëèâ³ ôàêòîðè, ùî âèçíà÷àþòü 
ñåðöåâî-ñóäèííèé ðèçèê, òàêèõ ïàòîëîã³÷íèõ ñòàí³â, 
ÿê ³øåì³÷íà õâîðîáà ñåðöÿ (²ÕÑ), àðòåð³àëüíà ã³ïåð-
òåíç³ÿ (ÀÃ), äèñôóíêö³ÿ ì³îêàðäà òà ³íøèõ, ÿê³ òðàíñ-
ôîðìóþòüñÿ ó õðîí³÷íó ñåðöåâó íåäîñòàòí³ñòü (ÕÑÍ). 

Ñë³ä ï³äêðåñëèòè, ùî îñîáëèâî âàæêî ²ÕÑ, à ñàìå 
óðàæåííÿ ì³îêàðäà âíàñë³äîê òêàíèííî¿ ³øåì³¿, ðîç-
âèâàºòüñÿ çà íàÿâíîñò³ ÖÄ, êîëè ïðèºäíóºòüñÿ òàêîæ 
áàãàòî íåãàòèâíèõ ÷èííèê³â, ÿê³ ïðèñêîðþþòü ðîçâè-
òîê àòåðîñêëåðîòè÷íèõ óðàæåíü [5]. Îáòÿæëèâó ä³þ 
ÖÄ 2 òèïó íà ðîçâèòîê ³ ïðîãíîç ÕÑÍ îáóìîâëåíî 
ðÿäîì ò³ñíî ïîâ’ÿçàíèõ ì³æ ñîáîþ ìåõàí³çì³â. Ïî-
ïåðøå, öå ãðóïà ÷èííèê³â ñåðöåâî-ñóäèííîãî ðèçèêó, 
ùî âõîäÿòü ó ñèíäðîì ³íñóë³íîðåçèñòåíòíîñò³ (²Ð): 
äèñë³ï³äåì³ÿ, ÀÃ, îæèð³ííÿ òà çàïàëåííÿ [6]. Ïðîâ³ä-
íîþ ëàíêîþ ïàòîãåíåçó óðàæåííÿ ñåðöÿ º ã³ïåðãë³êå-
ì³ÿ. Ïî-äðóãå, ÖÄ ñïðèÿº ðîçâèòêó êîðîíàðíîãî àòå-
ðîñêëåðîçó ³ ðåàë³çóº íåãàòèâíèé âïëèâ íà ÕÑÍ ÷åðåç 
ïðîãðåñóâàííÿ ²ÕÑ [3]. 

Íåçâàæàþ÷è íà âåëèêó ê³ëüê³ñòü ðîá³ò, ïðèñâÿ÷å-
íèõ âèâ÷åííþ âïëèâó ÖÄ 2 òèïó íà ÑÍ, çàëèøàþòüñÿ 
ñóïåðå÷ëèâ³ äàí³ ïðî õàðàêòåð âçàºìîçâ’ÿçêó êîìïåí-
ñàö³¿ âóãëåâîäíîãî îáì³íó òà ²ÕÑ. Íàäçâè÷àéíó íåáåç-
ïåêó ñòàíîâèòü ñóìàö³ÿ îæèð³ííÿ òà ÖÄ 2 òèïó, òàê ÿê 
³íäèâ³äóàëüíèé ðèçèê êîæíîãî ç íèõ ïîñèëþº åôåêòè 
îäèí îäíîãî, òîáòî âîíè íàäàþòü ñèíåðã³÷íèé âïëèâ, 
³ â ö³ëîìó ðèçèê ²ÕÑ ñòàº äóæå âèñîêèì. 

Ó çâ’ÿçêó ç öèì ìåòîþ äàíîãî äîñë³äæåííÿ ñòàëî 
âèçíà÷åííÿ ïàòîãåíåòè÷íîãî çíà÷åííÿ ïîðóøåíü âóã-
ëåâîäíîãî îáì³íó ó ïðîãðåñóâàíí³ õðîí³÷íî¿ ñåðöåâî¿ 
íåäîñòàòíîñò³ ó õâîðèõ ç ïîñò³íôàðêòíèì êàðä³îñêëå-
ðîçîì, öóêðîâèì ä³àáåòîì 2 òèïó òà îæèð³ííÿì. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â³äïîâ³äíî 
äî ìåòè òà çàäà÷ äîñë³äæåííÿ ïðîâåäåíå êîìï-
ëåêñíå îáñòåæåííÿ 295 õâîðèõ ç ïîñò³íôàðêòíèì 

êàðä³îñêëåðîçîì, ùî çíàõîäèëèñÿ íà ë³êóâàíí³ ó êàð-
ä³îëîã³÷íîìó òà ³íôàðêòíîìó â³ää³ëåííÿõ ÊÇÎÇ Õàð-
ê³âñüêà ì³ñüêà êë³í³÷íà ë³êàðíÿ ¹ 27, ÿêà º áàçîâèì 
ë³êóâàëüíèì çàêëàäîì êàôåäðè âíóòð³øíüî¿ ìåäè-
öèíè ¹ 2 ³ êë³í³÷íî¿ ³ìóíîëîã³¿ òà àëåðãîëîã³¿ Õàðê³â-
ñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ÌÎÇ 
Óêðà¿íè. Óñ³ õâîð³ ç ïîñò³íôàðêòíèì êàðä³îñêëåðîçîì 
áóëè ðîçïîä³ëåí³ íà ãðóïè â çàëåæíîñò³ â³ä íàÿâíîñ-
ò³ ÖÄ 2 òèïó (ïåðøà ãðóïà (n = 68)), îæèð³ííÿ (äðóãà 
ãðóïà (n = 76)) òà ¿õ ïîºäíàíîãî ïåðåá³ãó (òðåòÿ ãðóïà 
(n = 71)). 

Âåðèô³êàö³þ ä³àãíîçó ïðîâîäèëè íà ï³äñòàâ³ ÷èí-
íèõ êðèòåð³¿â. 

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 
«Ðåàãåíò» (Óêðà¿íà) â³äïîâ³äíî ç äîäàíîþ ³íñòðóê-
ö³ºþ. Êîíöåíòðàö³þ ³íñóë³íó âèçíà÷àëè ³ìóíîôåð-
ìåíòíèì ìåòîäîì ³ç âèêîðèñòàííÿì êîìåðö³éíî¿ 
òåñò-ñèñòåìè INSULIN ELISA KIT âèðîáíèöòâà ô³ðìè 
«Monobind» (ÑØÀ). Âèêîðèñòîâóâàëè ³íäåêñ ²Ð HOMA 
(Homeostasis Model Assessment), ÿêèé ðîçðàõîâóâàëè 
çà ôîðìóëîþ: 

³íñóë³í (ìÎÄ/ìë) × ãëþêîçà íàòùåñåðöå 
(ììîëü/ë)/22,5. Ïðè ³íäåêñ³ ÍÎÌÀ>2,77 ïàö³ºíò³â 
ââà æàëè ³íñóë³íîðåçèñòåíòíèìè. 

Îòðèìàí³ ðåçóëüòàòè ïîäàíî ó âèãëÿä³ ñåðåäíüî-
ãî çíà÷åííÿ ± ñòàíäàðòíå â³äõèëåííÿ â³ä ñåðåäíüî-
ãî çíà÷åííÿ (Ì ± m). Ñòàòèñòè÷íó îáðîáêó äàíèõ 
çä³éñíþâàëè çà äîïîìîãîþ ïàêåòà Statistica, âåðñ³ÿ 
6,0. Îö³íêó â³äì³ííîñòåé ì³æ ãðóïàìè ïðè ðîçïîä³ë³, 
áëèçüêîìó äî íîðìàëüíîãî, ïðîâîäèëè çà äîïîìîãîþ 
êðèòåð³þ Ï³ðñîíà. Ñòàòèñòè÷íî äîñòîâ³ðíèìè ââàæà-
ëè â³äì³ííîñò³ ïðè ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. Ö³-
êàâèì, íà íàø ïîãëÿä, º âèçíà÷åííÿ ñòàíó âóãëåâîä-
íîãî îáì³íó íà òë³ ïîë³ìîðá³äíî¿ ïàòîëîã³¿ ç íàñòóï-
íèì ïðîâåäåííÿì ïîð³âíÿëüíîãî àíàë³çó ì³æ ð³çíèìè 
âàð³àíòàìè ïîºäíàííÿ çàõâîðþâàíü. 

Ç³ñòàâëåííÿ ïîêàçíèê³â âóãëåâîäíîãî îáì³íó ó 
õâîðèõ ç ïîñò³íôàðêòíèì êàðä³îñêëåðîçîì, ÖÄ 2 òèïó 
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òà îæèð³ííÿì ïîêàçàëî ï³äâè-
ùåííÿ âñ³õ ïàðàìåòð³â ïîð³âíÿíî 
ç ãðóïîþ áåç ä³àáåòó òà îæèð³ííÿ 
é êîíòðîëüíîþ ãðóïîþ (òàáë. 1). 
Ð³âåíü ãëþêîçè áóâ âèùèé ó õâî-
ðèõ ç ïîñò³íôàðêòíèì êàðä³îñêëå-
ðîçîì, ÖÄ 2 òèïó òà îæèð³ííÿì 
íà 39,72 % òà 44,51 % ïîð³âíÿíî 
ç òàêèì ç õâîðèõ ëèøå ç ïîñò³í-
ôàðêòíèì êàðä³îñêëåðîçîì òà 
êîíòðîëüíî¿ ãðóïè (ð < 0,001); 
ãë³êîçèëüîâàíîãî ãåìîãëîá³íó 
– íà 72,74 % òà 74,54 % â³äïî-
â³äíî (ð < 0,001); ð³âåíü ³íñóë³íó 
– íà 72,63 % òà 74,95 % â³äïîâ³ä-
íî (ð < 0,001); ³íäåêñ ÍÎÌÀ – íà 
87,16 % òà 89,18 % â³äïîâ³äíî 
(ð < 0,001). 

Ïîð³âíÿëüíèé àíàë³ç ïîêàçíè-
ê³â âóãëåâîäíîãî îáì³íó ì³æ îñíî-
âíèìè äîñë³äíèìè ãðóïàìè ïîêà-
çàâ (òàáë. 2), ùî ïîë³ìîðá³äí³ñòü 
ïîñò³íôàðêòíîãî êàðä³îñêëåðîçó, 
ÖÄ 2 òèïó òà îæèð³ííÿ ïðèçâî-
äèòü äî á³ëüø çíà÷óùèõ ïîðóøåíü 
âóãëåâîäíîãî îáì³íó. Òàê, ð³âåíü 
ãëþêîçè ó õâîðèõ ç ïîñò³íôàð-
êòíèì êàðä³îñêëåðîçîì, ä³àáåòîì 
òà îæèð³ííÿì ñêëàâ 7,462 ± 0,459 
ììîëü/ë ³ áóâ âèùå íà 3 % ïîð³â-
íÿíî ç õâîðèìè ëèøå ç ÖÄ 2 òèïó; 
íà 40,83 % ïîð³âíÿíî ç õâîðèìè 
ëèøå ç îæèð³ííÿì òà íà 39,72 % 
ïîð³âíÿíî ç òàêèì ó õâîðèõ áåç 
ìåòàáîë³÷íèõ ïîðóøåíü (Ð < 0,05). 
Ãë³êîçèëüîâàíèé ãåìîãëîá³í äî-
ð³âíþâàâ 18,38 ± 0,29 %, ð³âåíü 
³íñóë³íó – 31,810 ± 0,863 ìêÎÄ/ìë, 
³íäåêñ ÍÎÌÀ – 13,550 ± 0,67 îä. ó 
õâîðèõ çà íàÿâíîñò³ ïîë³ìîðá³äíî¿ 
ïàòîëîã³¿. Çàçíà÷åí³ ïîêàçíèêè â³-
ðîã³äíî ïåðåâèùóâàëè òàê³ â ³íøèõ 
ãðóïàõ õâîðèõ (Ð < 0,05). 

Ó ãðóï³ õâîðèõ ç ïîñò³íôàð-
êòíèì êàðä³îñêëåðîçîì, ÖÄ 2 òèïó 
òà îæèð³ííÿì áóëè çàô³êñîâàí³ â³-
ðîã³äí³ ñèëüí³ ïîçèòèâí³ êîðåëÿ-
ö³éí³ çâ’ÿçêè ì³æ óñ³ìà ïîêàçíèêàì 
âóãëåâîäíîãî îáì³íó: ãëþêîçè ç 
³íñóë³íîì (r = 0,56; ð < 0,001), ç ³í-
äåêñîì ÍÎÌÀ (r = 0,78; ð < 0,001), 
ç ãë³êîçèëüîâàíèì ãåìîãëîá³íîì 
(r = 0,81; ð < 0,001); ³íñóë³íó ç ³í-
äåêñîì ÍÎÌÀ (r = 0,93; ð < 0,001) 
òà ãë³êîçèëüîâàíèì ãåìîãëîá³íîì 
(r = 0,79; ð < 0,001); ³íäåêñó ÍÎÌÀ 
ç ãë³êîçèëüîâàíèì ãåìîãëîá³íîì 
(r = 0,82; ð < 0,001). 

Ïîðóøåííÿ âóãëåâîäíîãî îá-
ì³íó â çàëåæíîñò³ â³ä òÿæêîñò³ 
ÕÑÍ ïðåäñòàâëåí³ íà ðèñ., òà 

Òàáëèöÿ 1

Ïîêàçíèêè âóãëåâîäíîãî îáì³íó ó õâîðèõ ç ïîñò³íôàðêòíèì 
êàðä³îñêëåðîçîì, ÖÄ 2 òèïó òà îæèð³ííÿì (M ± m)

Ãðóïè

Ïîêàçíèêè

Ïîñò³íôàðêòíèé 
êàðä³îñêëåðîç + ÖÄ 2 

òèïó + îæèð³ííÿ, (n = 71)

Ïîñò ³í ôàðê-
òíèé êàðä³î-

ñêëåðîç, (n = 80)

Êîíòðîëüíà 
ãðóïà, 
(n = 35)

ð

ÍÎÌÀ, îä. 13,550 ± 0,67 1,740 ± 0,31 1,466 ± 0,42
ð

1-2
 < 0,001

ð
1-3

 < 0,001
ð

2-3
>0,001

HbA
1ñ

, % 18,38 ± 0,29 5,01 ± 0,13 4,68 ± 0,49
ð

1-2
 < 0,001

ð
1-3

 < 0,001
ð

2-3
>0,001

Ãëþêîçà 
êðîâ³, 
ììîëü/ë

7,462 ± 0,459 4,498 ± 0,082 4,141 ± 0,142
ð

1-2
 < 0,001

ð
1-3

 < 0,001
ð

2-3
>0,001

²íñóë³í, 
ìêÎÄ /ìë

31,810 ± 0,863 8,705 ± 0,241 7,967 ± 0,342
ð

1-2
 < 0,001

ð
1-3

 < 0,001
ð

2-3
>0,001

Òàáëèöÿ 2

Ïîêàçíèêè âóãëåâîäíîãî îáì³íó ó õâîðèõ ç ïîñò³íôàðêòíèì 
êàðä³îñêëåðîçîì çà íàÿâíîñò³ ñóïóòíüîãî öóêðîâîãî 

ä³àáåòó 2 òèïó, îæèð³ííÿì òà ¿õ ïîºäíàííÿ (M ± m)

Ãðóïè

Ïîêàçíèêè

Ïîñò³íôàðêòíèé 
êàðä³îñêëåðîç 
+ ÖÄ 2 òèïó + 

îæèð³ííÿ, (n = 71)

Ï²ÊÑ + ÖÄ 
2 òèïó, 
(n = 68)

Ïîñò³íôàðêòíèé 
êàðä³îñêëåðîç 

+ îæèð³ííÿ, 
(n = 76)

Ïîñò³íôàðêòíèé 
êàðä³îñêëåðîç, 

(n = 80)

ÍÎÌÀ, îä. 13,550 ± 0,67

9,447 ± 0,67
Ð

1-2
 < 0,05

Ð
2-3

 < 0,05
Ð

2-4
 < 0,05

2,789 ± 0,58
Ð

1-3
 < 0,05

Ð
3-4

 < 0,05
1,740 ± 0,31

Ð
1-4

 < 0,05

HbA
1ñ

, % 18,38 ± 0,29

11,46 ± 0,34
Ð

1-2
 < 0,05

Ð
2-3

 < 0,05
Ð

2-4
 < 0,05

5,07 ± 0,51
Ð

1-3
 < 0,05

Ð
3-4

>0,05
5,01 ± 0,13
Ð

1-4
 < 0,05

Ãëþêîçà 
êðîâ³, 
ììîëü/ë

7,462 ± 0,459

7,246 ± 0,35
Ð

1-2
 < 0,05

Ð
2-3

 < 0,05
Ð

2-4
 < 0,05

4,415 ± 0,071
Ð

1-3
 < 0,05

Ð
3-4

>0,05
4,498 ± 0,082

Ð
1-4

 < 0,05

²íñóë³í, 
ìêÎÄ /ìë

31,810 ± 0,863

29,337 ± 0,5
Ð

1-2
 < 0,05

Ð
2-3

 < 0,05
Ð

2-4
 < 0,05

13,908 ± 0,43
Ð

1-3
 < 0,05

Ð
3-4

 < 0,05
8,705 ± 0,241

Ð
1-4

 < 0,05

Ðèñ. Ïîêàçíèêè âóãëåâîäíîãî îáì³íó ó õâîðèõ ç ïîñò³íôàðêòíèì êàðä³î-

ñêëåðîçîì, ÖÄ 2 òèïó òà îæèð³ííÿì ó çàëåæíîñò³ â³ä ÔÊ ÕÑÍ. 
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çàñâ³ä÷óþòü ïîðóøåííÿ âóãëåâîäíîãî îáì³íó íà òë³ 
íàðîñòàííÿ òÿæêîñò³ ÕÑÍ. 

Íàø³ äàí³ äàþòü ï³äñòàâè ââàæàòè, ùî ÖÄ, îæè-
ð³ííÿ, ã³ïåð³íñóë³íåì³ÿ òà ²Ð ìàþòü çàãàëüíèé ïàòî-
ãåíåòè÷íèé ðîçâèòîê ó õâîðèõ ç ñåðöåâî-ñóäèííîþ 
ïàòîëîã³ºþ òà ¿õ ïîºäíàííÿ ïðèçâîäèòü äî ñóìàö³¿ 
òà ïîòåíö³þâàííÿ êàðä³îâàñêóëÿðíîãî ðèçèêó, ùî íå 
ñóïåðå÷èòü ðåçóëüòàòàì, îòðèìàíèì â ³íøèõ äîñë³-
äæåííÿõ ³ çíàõîäèòü ñâîº â³äîáðàæåííÿ â íàñòóïíèõ 
ïðàöÿõ [1,2,4]. 

Âèñíîâêè. Ïîë³ìîðá³äí³ñòü ïîñò³íôàðêòíîãî 
êàðä³îñêëåðîçó, ÖÄ 2 òèïó òà îæèð³ííÿ ïðèçâîäèòü 

äî á³ëüø çíà÷óùèõ ïîðóøåíü âóãëåâîäíîãî îáì³íó. 

Ïîã³ðøåííÿ âóãëåâîäíîãî îáì³íó ó õâîðèõ ç ïîñò³í-

ôàðêòíèì êàðä³îñêëåðîçîì, ÖÄ 2 òèïó òà îæèð³ííÿì 

â³äáóâàºòüñÿ íà òë³ íàðîñòàííÿ ÔÊ ÕÑÍ øëÿõîì çá³ëü-

øåííÿ ð³âí³â ãëþêîçè êðîâ³, ãë³êîçèëüîâàíîãî ãåìî-

ãëîá³íó òà ³íñóë³íó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íàñòóï-

íå ïðîâåäåííÿ äîñë³äæåíü ó öüîìó íàïðÿìêó, à ñàìå 

âèçíà÷åííÿ íîâèõ ïàòîãåíåòè÷íèõ àñïåêò³â ïðîãðåñó-

âàííÿ ÕÑÍ ó õâîðèõ ç ïîñò³íôàðêòíèì êàðä³îñêëåðî-

çîì, ÖÄ 2 òèïó òà îæèð³ííÿì. 
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The Pathogenetic Role of Disorders of Carbohydrate Metabolism in the Progression of Chronic Heart 

Failure in Patients with Postinfarction Cardiosclerosis, Type 2 Diabetes and Obesity 
Kravchun P. P. 
Abstract. The chronic heart failure problem is magnified in individuals with diabetes and obesity, in whom inci-

dence rates are two to five times greater than those in the general population. 
The aim of our study was determined the pathogenic role of disorders of carbohydrate metabolism in the progres-

sion of chronic heart failure in patients with postinfarction cardiosclerosis, type 2 diabetes and obesity. 
There were examined 295 patients, which were divided into four groups. The first group included patients with 

postinfarction cardiosclerosis and type 2 diabetes (n = 68), the second – patients with postinfarction cardiosclerosis 
and obesity (n = 76), the third – patients with postinfarction cardiosclerosis, type 2 diabetes and obesity (n = 71) the 
fourth – patients with postinfarction cardiosclerosis (n = 80) and control group consisted of practically healthy people 
(n = 35). 

All patients were determined following carbohydrate metabolism. Determination of glycated hemoglobin content 
(HbA

1ñ
) 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 instruc-
tion. The level of glucose was determined by glucose oxidation method in capillary blood, taken in the fasted state. The 
concentration of insulin were determined in the serum of patients by ELISA («Monobind», USA). There were definition 
insulin resistance by formula: the concentration of insulin × the level of glucose in the blood /22,5. 

The statistical processing of results was performed with the help of software package «Statistika» (StaSoftInc, 
USA). The values calculated: the average (M), dispersion, standard deviation, the median (m), accuracy and level of 
significance (p). The standard programme of correlation analysis with calculation of average arithmetic means was 
used: M+m, σ, and level of accuracy (p). Pearson correlation coefficient was applied to evaluate the interaction stage 
between the samples (r). 

The level of glucose, insulin, HbA
1s 

and insulin resistance were significantly increases in patients with postinfarction 
cardiosclerosis, type 2 diabetes and obesity. The study showed that in patients with postinfarction cardiosclerosis, 
type 2 diabetes and obesity the disorders of carbohydrate metabolism were associated with functional class of chronic 
heart failure. 

The pathogenic role of disorders of carbohydrate metabolism in patients with postinfarction cardiosclerosis, type 
2 diabetes and obesity was determined in the progression of chronic heart failure. 

Keywords: carbohydrate metabolism, postinfarction cardiosclerosis, type 2 diabetes, obesity. 
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