Monocyte chemo attractant protein-1 in patients with chronic heart failure of different functional class with type 2 diabetes
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Despite the successes of treatment prevalence of chronic heart failure (CHF) is 1.5 - 2% of the population, the mortality rate reaches 20% of patients with chronic heart failure during the year [5]. According to research a poor prognosis in patients with CHF is caused by the presence of comorbidity [5].

At the present stage the type 2 diabetes is considered as a predictor of cardiovascular disease, including heart failure. Diabetes mellitus (DM) type 2 is the cause of enormous human and socio-economic losses. Today, 260 million people worldwide suffer from type 2 diabetes [1]. In Ukraine, more than 1 million inhabitants found with this pathology. The presence of type 2 diabetes increases mortality by 2-3 times, reduces life expectancy by 10-30%.

According to WHO, up to 4-6% of the population suffers with type 2 diabetes in economically developed countries, and every 13-15 years the number of patients with this pathology doubles. [2] Urgency of the problem caused by the high frequency syntropic of CHF and type 2 diabetes. According to the results Silverberg 80% of patients with chronic renal failure (CRF) was diagnosed with CHF, 50% of them suffered from type 2 diabetes [10].

Immunological theory of worsening heart failure confirmed by numerous studies and there is no doubt [2,4]. The role fibrotic factors are interest, including monocyte chemoattractant protein-1 (MCP-1), in the progression of heart failure.

MCP- 1 was the first identified as a secretion product of leukemia cells stimulated with lipopolysaccharide, and also mononuclear cells of peripheral blood. MCP-1 is not only chemoattractants, migration and extravasation of mononuclear cells into the center of inflammation, but also mediate inflammation and activates with resident cells [3].

Activation of the MCP-1 synthesis is a common pathophysiologic mechanism of progress tubulointerstitial damage and fibrosis in inflammatory renal disease as well as with non-inflammatory diseases of the kidney, no marked exacerbation occurring, such as diabetic nephropathy. The increasing the synthesis of chemokines and adhesion molecules is the important role, which include MCP-1. The dynamics of MCP-1 in patients with chronic heart failure in the presence of type 2 diabetes is a debated question.

Link with academic programs, themes. Work was done in accordance with the master plan of scientific research (R&D) Kharkiv National Medical University and is a piece of research topics "Neurohumoral effects in the progression of chronic heart failure in patients with hypertension and coronary heart disease and renal dysfunction and anemic syndrome» (№ state registration 0111U001395).

The aim. Assess the dynamics of MCP-1 in patients with CHF various functional class (FC) depending on the presence or absence of concomitant type 2 diabetes.
Materials and Methods. There were examined 95 patients with CHF FC II - III due to coronary heart disease (CHD) who were treated at the cardiology department of the Kharkiv City Clinical Hospital № 27 (mean age 65,13±8,66 years).

The first group included 52 patients with CHF with type 2 diabetes, the second - 43 CHF patients without type 2 diabetes. Research was excluded patients with acute coronary syndrome, acute myocardial infarction. CHF FC established classification of the New York Heart Association (NYHA). The presence of diabetes was adjusted according to the American Diabetes Association (American Diabetes Association - ADA) and the European Association for the Study of Diabetes (European Association for the Study of Diabetes - EASD).

56 patients had CHF FC II, 24 patients - III FC. Among the patients of group 1 31 patients were diagnosed in CHF FC II, 12 - III FC. In Group 2 40 patients were with CHF class II, 12 patients – with III FC. All the patients underwent clinical and biochemical blood tests. Patients underwent instrumental tests: ECG, echocardiography Doppler mode. MCP-1 were determined by ELISA using a reagent kit «HUMAN MCP -1 (eBiocience, Austria). The concentration of proinflammatory cytokines interleukin-1β (IL-1β) - «interleukin - 1β - IFA - BEST» (CJSC " Vector-Best ", Novosibirsk).

Statistical data processing was carried out using statistical software package «Microsoft Excel». Data are presented as mean values ​​and the average error. Statistical significance was determined by various medium by F-Fisher. Analysis of interactions conducted using Spearman correlation (r).

Results and discussion. In patients with CHF with concomitant type 2 diabetes observed a significant increase in MCP-1 and IL-1β compare with patients without DM 2. Data presented in Table 1. The analysis of the dynamics of the proinflammatory cytokine level and MCP-1 is of interest in patients with CHF of different functional states with concomitant diabetes and without. Data are presented in Table 2.

In patients with CHF with type 2 diabetes, as well as in patients with chronic heart failure without type 2 diabetes found rising concentrations of MCP -1, IL - 1β proportion to the severity of cardiac decompensation. The patients IRS CHF FC with type 2 diabetes level of MCP -1 was higher then FC II on 10.32 % (p≤0,05), IL - 1β on 30.6 % (p≤0,05). In the comparison group, which included the patients with CHF without diabetes, also found the increase of MCP-1 in patients with CHF compared with IRS FC FC II on 13.3 % (p≤0,05), IL - 1β – on 9.68 % (p≤0,05). Analysis of the concentration of these indices in the serum was conducted in patients with type 2 diabetes and without the presence of the same functional class CHF.

So patients with CHF FC II with type 2 diabetes had a significantly increase of the level of MCP-1 by 19% (p≤0,05) when compared with patients without diabetes. As for patients with IRS FC, the level studied marker also significantly increased in the presence of concomitant type 2 diabetes. The proinflammatory IL-1β was not significantly different in the two groups.
The spearman correlation was used to analyze the presence and nature of the relationship between the studied parameters. There were found direct links between MCP-1 and IL - 1β (r=0,54, p≤0,05), total CHF FC (r =0,51, p≤0,05). The presence of type 2 diabetes in patients with chronic heart failure is associated with increased fibrosis markers submitted MCP-1, due to the high autoimmune activity, accompanied by increasing signs of cardiac decompensation. The obtained results do not contradict of the world medical literature. In paper of Namiki M. et al. indicated on bringing autoimmune proinflammatory cytokines in the expression level of MCP-1 macrophages.

The presence of type 2 diabetes has a negative impact on the markers displayed immune inflammation which increasing of levels of fibrosis marker MCP-1 due to excessive activity of proinflammatory cytokine IL link provided by IL - 1β, which has a synergistic negative effect on the course of CHF. 

Conclusions.

 1. The high activity of IL-1β and MCP-1 was revealed in patients with CHF with concomitant type 2 diabetes compared with patients without diabetes. 

2. The increase in the parameter of profibrotic MCP-1 and pro-inflammatory cytokine IL-1β was found in patients with CHF with type 2 diabetes and without an in parallel growth of CHF FC. 

3. The presence of type 2 diabetes have a negative impact on the work of cytokines and markers of fibrosis, as evidenced by higher levels of IL-1β and MCP-1 compared with patients without type 2 diabetes in the presence of the same FC CHF.

The determining the presence and nature of the relationship between the parameters of fibrosis and types of left ventricular remodeling in chronic heart failure and type 2 diabetes is a research of prospects.

Table 1. Indicators of MCP-1, IL-1β and total FC CHF in CHF patients with or without type 2 diabetes
	Indicator, units
	Patients with CHF and type 2 diabetes

(n=52)
	Patients with CHF and without type 2 diabetes 
(n=43)

	MCP-1, pg/mL
	4,61±2,5*
	4,56±2,9

	IL-1β, pg/mL
	1,62±0,39*
	1,41±0,09

	Total FC CHF
	2,27±0,08*
	3,12±0,12#


Note: * - P≤0,05 when comparing CHF patients with type 2 diabetes and without 

                # - P≤0,05 when comparing patients with type 2 diabetes and without CHF FC with the same CHF FC
Table 2. Indicators of MCP-1 and IL-1β according to functional class CHF patients in the presence or absence of type 2 diabetes

	Indicator, units
	Patients with CHF and without type 2 diabetes 

(n=43)
	Patients with CHF and type 2 diabetes

(n=52)

	
	ІІ FC (n=31)
	ІІІ FC (n=12)
	ІІ FC (n=40)
	ІІІ FC (n=12)

	MCP-1, pg/mL
	91,4±3,9*#
	105,0±3,0*#
	113,3±2,2**
	126,6±4,7**

	IL-1β, pg/mL
	0,9±0,04
	1,0±0,1
	0,7±0,05
	0,9±0,1


Note: * - P≤0,05 when comparing patients with CHF FC III with FC II type 2 diabetes 

             ** - P≤0,05 when comparing patients with CHF FC III with FC II and without 2 diabetes 
   # - P≤0,05 when comparing patients with type 2 diabetes and without it with the same CHF FC
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Monocyte chemo attractant protein-1 in patients with chronic heart failure of different functional class with type 2 diabetes. 

The aim of the study was to assess the dynamics of monocyte chemoattractant protein-1 in patients with chronic heart failure of different functional classes depending on the presence or absence of concomitant type 2 diabetes.

95 patients with chronic heart failure II - III FC were examined due to coronary heart disease who were treated at the cardiological department of the Kharkiv City Clinical Hospital № 27 (mean age 65,13 ± 8,66 years). The first group included 52 patients with chronic heart failure with type 2 diabetes, the second - 43 chronic heart failure patients without type 2 diabetes. Research was excluded patients with acute coronary syndrome, acute myocardial infarction. 65 patients of patients had II NYHA FC, 30 patients - III FC. Among the 1st group 31 patients had II NYHA FC, 12 - III FC. In 2nd groups of patients, 40 patients had II NYHA FC, 12 patients had FC III.
Concentration of proinflammatory cytokine interleukin-1β and fibrosis factor monocyte chemoattractant protein-1 were determined by ELISA (enzyme-linked immunosorbent assay).

In patients with chronic heart failure in presence or absence of type 2 diabetes increase in the profibrotic parameter monocyte chemoattractant protein-1 and proinflammatory cytokine interleukin-1β were increasing in parallel with NYHA FC increasing. Presence of type 2 diabetes negatively affects the work of cytokines and markers of fibrosis, as evidenced by higher levels of interleukin-1β and monocyte chemoattractant protein-1, compared with patients without diabetes in the presence of the same NYHA FC of chronic heart failure.

Keywords: chronic heart failure, diabetes, interleukin-1β, monocyte chemoattractant protein-1.
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Моноцитарный хемоатрактантный протеин-1 у больных на хроническую сердечную недостаточность разного функционального класса с сахарным диабетом 2типа.

Целью исследования было оценить динамику моноцитарного хемоаттрактантного протеина-1 у больных на ХСН разного функционального класса в зависимости  от наличия или отсутствия  сопутствующего  СД 2 типа.

Обследовано 95 больных на ХСН ІІ - ІІІ ФК вследствие ишемической болезни сердца (ИБС), которые находились на лечении в кардиологическом отделении Харьковской городской клинической больницы №27 (средний возраст 65,13±8,66 лет). В первую группу вошли  52 больных на ХСН с СД 2 типа, во вторую – 43 больных на ХСН без СД 2 типа. Из исследования были исключены больные на острый коронарный синдром, острый инфаркт миокарда. Из числа обследованных ХСН ІІ ФК имели 65 хворих, ІІІ ФК – 30 больных. Среди пациентов 1 групи ХСН ІІ ФК определено у 40 больных, ІІІ ФК – 12 больных, 2 группы ХСН ІІ ФК диагностировано у 31 больных, ІІІ ФК – 12  больных. 
Концентрацию провоспалительного цитокина интерлейкин-1β и фактора фиброза моноцитарного хемоаттрактантного протеину-1 определяли иммуноферментным методом.

У больных на ХСН с СД 2 типа и без него наблюдается возростание профибротического параметра МСР-1 и провоспалительного цитокина интерлейкин-1β паралельно к возростанию ФК ХСН. Наличие сахарного диабета негативно отображается на работе цитокинов и маркеров фиброза, что подтверждается более высоким уровнем ИЛ-1β та МСР-1 по сравнению с пациентами без сахарного диабета при наличии одинакового  ФК ХСН.

Ключевые слова: хроническая сердечная недостаточность, сахарный диабет, интерлейкин-1β, моноцитарный хемоаттрактантний протеин-1.

