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1. Metabolic syndrome.
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1.1. Historical background. The concept of metabolic syndrome. 
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The link between visceral obesity and cardiovascular disease has a well-documented history dating back more than two and a half centuries. J. B. Morgagni described in the 17th century the relationship between obesity, hypertension, hyperuricemia, etc.

The link between visceral obesity and cardiovascular disease has been documented for over two and a half centuries. J. B. Morgagni described in the 17th century the link between obesity, high blood pressure, hyperuricemia, etc. 

1923, S. Kyilin not only suffers from hypertension, but also has the title of "hypertension, hyperglycemia and hyperglycemia syndrome" dedicated to groups of glucose or diabetes intolerance, diabetes, diabetes, and other metabolic disorders. I published an article. Until now, these factors were associated with the risk of cardiovascular with coronary arterial pathology, as the general origin was possible in these pathology.

Later, in 1927, Gregorio Marañon used the term "prediabetes" and correctly focused on the hypothesis regarding the etiological development of the disease that would later be called the metabolic syndrome.

In the mid-20th century, H. Wagh demonstrated that obese people are predisposed to developing diabetes, arteriosclerosis, thyroid disease, kidney stones, etc. in the future.4 In addition, Wagh distinguished between the distribution of body fat in men, which he called android or male obesity, and the distribution of body fat in women, or gynecoid obesity. In the first case, adipose tissue accumulated at the level of the torso, and in the second case, at the level of the waist and buttocks.

In 1967, the group of P. Avogallo and colleagues demonstrated how a low-calorie, low-carbohydrate diet could improve clinical and analytical parameters in people with obesity, hypercholesterolemia, and hypertriglyceridemia. 

It was in the 1970s and 1980s that studies showed that alongside these metabolic, anthropometric and cardiovascular changes, there was a more or less persistent state of hyperinsulinism. In 1988, Gerald M. At the Banting Conference, Lieven introduced the concept of a series of metabolic changes linked together with insulin resistance as the essential element, a condition he called "Syndrome X."

REVE proposes some of the results of insulin resistance, all of which are closely related to coronary artery and heart disease. The original components of Reaven X syndrome are as follows.

	Attachment to the absorption of glucose that is mediated by inturin. 

	Impaired glucose tolerance.

	Hyperinsulinemia. 

	Increased triglyceride of VLDL.

	Decase Incholesterguyhdl. 

	High blood pressure.


However, Lieven's failure to link the syndrome to  obesity sparked considerable controversy, and over time the scientific consensus has suggested abdominal obesity as the central axis of the metabolic phenotype now known as the metabolic syndrome.

In 1989, M.N. Kaplan called it the "deadly quartet" and identified as its components truncal obesity, impaired glucose tolerance, hypertension and hypertriglyceridemia.

Then, in 1991, DeFronzo and Ferragnini8 used the term "insulin resistance syndrome" to highlight the importance of three factors in the pathogenesis of type 2 diabetes: alterations in skeletal muscle, liver and pancreatic beta cells.

Since then, some authors have designated it as polymetabolic syndrome, cardiometabolic syndrome, etc., since there is a relationship between these cardiovascular risk factors and metabolic conditions.

Finally, in 1999, the World Health Organization (WHO) adopted the name of metabolic syndrome and defined it as a set of cardiovascular risk factors represented by central obesity, dyslipidemia, metabolism anomalies Glucose and hypertension (HTA) associated with associated with the closure, closely linked to closure, are closely linked to resistance to insulin, diabetes (DM) type 2 and cardiovascular diseases (MCV) .
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1.2. Etiology and pathogenesis of metabolic syndrome.
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Currently, the causal mechanisms of metabolic syndrome remain controversial, with most studies focusing on three axes: central obesity, insulin resistance, and genetic and/or environmental factors that individually lead to the development of metabolic syndrome.
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1.2.1. Central obesity


[image: ]


Central obesity is defined by excessive accumulation of fat tissue at the subcutaneous, abdomen, and visceral level. Fat tissue is one of the main energy reserves of the body. This tissue has the ability to store fats when there is excess energy intake and to catabolize them when the body needs them (adipogenic and lipolytic mechanisms). These deposits are present in the dermis, subcutaneous, intraperitoneal or visceral levels (mediastinum, mesenteric, renal, etc.).

There are two main types of adipose tissue: white adipose tissue and brown adipose tissue.

Their differences are not only based on color, but also on morphology, distribution, genes and function.

Brown adipose tissue, first described by Welsh in 1670, is made up of multilocular adipocytes (presence of a multitude of lipid droplets in the cytoplasm) and a large number of mitochondria, which give it its brown appearance.

In adults it accounts for 1% of body mass. This fat tissue is involved in metabolism and heat generation. It is in the central and internal areas, the mission is to generate heat, heating blood that irritate important organs: X fossa, subcutaneous, brain, cervical, and cultivated land.

White adipose tissue is formed from late gestation onwards, and its expansion and development continues continuously and uninterrupted from the first year of life. It has a high capacity to store triglycerides (TG).

Unlike brown adipose tissue, it is formed by unilocular adipocytes (each cell contains a large drop of oil) that contain mitochondria, whose main role is to regulate energy expenditure during metabolism and
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