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ABSTRACT
For many years, adipose tissue was considered only as an energy store, additionally having an
insulating and protective function against injuries. The discovery of the ob gene more than 20
years ago meant that adipose tissue is now seen as an endocrine gland regulating / modulating
the body's energy metabolism, inflammatory and immune processes thanks to the secretion of
bioactive molecules such as adipokines, enzymes, hormones and growth factors. The
substances secreted by adipose tissue with a pro-inflammatory effect include, among others
leptin, resistin, tumor necrosis factor, lipocalin 2, angiopoietin-like protein, interleukin-6,
interleukin-18, visfatin, monocyte chemotactic factor 1, chemerin or a plasminogen activator
inhibitor.
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INTRODUCTION AND PURPOSE
Adipose tissue is responsible for the accumulation of fat, which is a reserve material for
energy production [1]. Additionally, it acts as an endocrine organ. Compared to other
endocrine organs, it is scattered throughout the body [2]. The main mass of adipose tissue are
fat cells - adipocytes, whose primary function is the storage of TAGs, which are the body's
main energy reserve material. There are also pre-adipocytes, a subpopulation of stem cells
(SVF cells), fibroblasts, macrophages, leukocytes and endothelial cells in adipose tissue [3, 4].
The purpose of the study was to present the current state of knowledge about the structure,
functions and activities of adipose tissue with a special focus its proinflammatory activity.
The selection of publications from 2000-2020 was made on the basis of the PubMed,
ResearchGate and Google Scholar databases, using the following keywords: "adipose tissue",
"visceral adipose tissue", "pro-inflammatory properties", "adipokines".

DESCRIPTION OF THE STATE OF KNOWLEDGE
Characteristics of adipose tissue
Adipose tissue can be divided into white (or yellow; WAT) and brown (BAT). White adipose
tissue occurs in all mammals and consists mainly of adipocytes 20-200 μm in size, 90-99%
are triglycerides (TAG), the rest are fatty acids (FA), diglycerides, monoglycerides,
cholesterol, phospholipids [2]. In women, WAT accumulates mainly subcutaneously in the
area of the hips and thighs (gynoid type), while in men, in the abdominal area (android type).
Its excessive distribution is associated with numerous metabolic diseases, e.g. type 2 diabetes
and diseases of the cardiovascular system. The increase in the concentration of PUFA derived
from WAT lipid vesicles causes an increase in glucose released from the liver and the
production of very low density lipoproteins (VLDL).
Brown adipose tissue owes its name to the macroscopically visible brown color.
Microscopically, a dense network of capillaries and a large intracellular accumulation of
mitochondria are observed. Characteristic features include the presence of numerous cytosolic
reservoirs containing fat [1]. BAT occurs in rodents and in primates early in life. BAT was
thought to only occur in newborns and to decrease over time and to disappear completely in
adulthood. However, studies have shown its presence also in adults [5, 6]. Cypess et al. [7],
apart from identifying active BAT cells in adults, showed that in people over 65 years of age
the number of active BAT cells is inversely proportional to BMI. Unlike white adipose tissue,
BAT is related to gender (more women), body weight, and age. Brown adipocyte adipocytes
are more dispersed within the medium and the cell sizes are much smaller. BAT in humans
occurring mainly in the subcutaneous tissue of the interscapular region, mediastinum, along
the nerve bundle of the neck, in the armpit, around the kidneys and adrenal glands [1]. Only
30–50% of the cell volume is made up of lipids, which accumulate as small droplets. Its
increased distribution in newborns and children up to 10 years of age is associated with the
immaturity of the mechanisms of thermogenesis regulation. Brown adipose tissue is
characterized by richer sympathetic innervation and the presence of a specific mitochondrial
system in which the specific UCP-1 uncoupling protein is involved.

Tissues are also functionally different: the primary function of white tissue is lipid
metabolism, which means uptake from blood, lipogenesis, energy storage in the form of
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TAGs and lipolysis, and release of PUFA into the blood as the body's metabolic needs. The
brown tissue utilizes lipids which generate energy. The thermogenic properties of BAT are
presumed to influence the metabolism of TAGs by reducing excess fat accumulation. This, in
turn, reduces the risk of obesity and type 2 diabetes. This remarkable ability of BAT to burn
fat may be used in the future in the fight against obesity and the metabolic syndrome [1, 4, 8,
9].

Table 1. Differences in the structure and functions of WAT and BAT [2, 8, 9].
WAT BAT

is found in all mammals occurs in rodents and primates (most
of it in the initial period of life)

adipocyte size: 20-200 μm adipocyte size: 20-40 μm
TAG accumulated in 1 follicle,
which increases with their
accumulation, pushing the cell
organelles to the cell periphery

TAG accumulates in many vesicles,
which facilitates access to
compounds during thermogenesis

a few mitochondria of oblong shape
and small diameter

numerous mitochondria of spherical
shape and large diameter, numerous
cytochromes giving the tissue color

the presence of a thermogenin
protein in the inner membrane of
mitochondria

lack of thermogenin

adrenergic terminals mainly around
blood vessels

adrenergic terminals around blood
vessels and directly on cells

fewer adrenergic endings higher number of adrenergic endings
less vascular very richly vascularized, high blood

flow
no relationship between body fat
content and gender, age and body
weight

the amount of tissue depends on sex,
age and body weight

increased distribution is associated
with metabolic diseases and
problems with the cardiovascular
system

increased distribution is associated
with immaturity of the thermogenesis
regulatory mechanism

main function: accumulation of the
energy substrate in the form of TAG

main function: heat generation

Due to its location, there is abdominal (visceral, internal) and subcutaneous fat. The cells of
these tissues differ not only in size but also in functionality. Visceral adipose tissue is
considered to be the main source of adverse metabolic changes.
As a result of the release of adipokines, PUFA and glycerol directly into the portal circulation,
the hepatic insulin clearance is reduced, gluconeogenesis is increased, and the production of
TAG and apolipoprotein-B in the liver is increased.
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Due to the produced pro-inflammatory substances, adipocytes increase the production of C-
reactive protein and promote the development of non-alcoholic fatty liver disease. Visceral
adipose tissue produces more biologically active compounds, e.g. adiponectin, resin, visfatin,
TNFα, PAI, IL-6, subcutaneous tissue, in turn, is characterized by a higher concentration of
leptin [10].
Subcutaneous adipose tissue is characterized by the ability to produce unique, typical
adipokines. Adipokines affect the function of adjacent tissues and organs, including kidneys,
heart, bone marrow, blood vessels and lungs. Most adipokines are pro-inflammatory. Their
concentration is increased in obese people, which makes them an important factor promoting
the development of metabolic diseases [11].

Pro-inflammatory properties of adipose tissue
For many years, adipose tissue has been perceived as an energy store, with an additional
insulating and protective function against injuries. Discovery of the ob gene and its product -
leptin [12] - caused adipose tissue to be seen as an endocrine gland regulating / modulating
the body's energy metabolism, inflammatory and immune processes due to the secretion of
bioactive molecules such as adipokines, enzymes, hormones and growth factors.
One theory of increased inflammatory activation in obesity is that it results from the
combination of the adipose tissue properties of macrophages and adipocytes and their mutual
influence on activity through the release of pro-inflammatory cytokines and lipids. Gene
expression in both types of these cells is very similar. Many proteins are expressed in
adipocytes that are specific for macrophages, such as IL-6, matrix metalloproteinases (MMPs),
and TNF-α. On the other hand, macrophages express most genes that are characteristic of
adipocytes, incl. γ-peroxisome proliferation activating receptor (PPARγ). Adipocytes and
macrophages also show functional similarities. Macrophages show a predisposition to lipid
storage by macrophages, which leads to the formation of foam cells. In turn, adipocytes
exhibit the ability to phagocytosis and bactericidal properties, thanks to which, in the right
environment, they can differentiate into macrophages.
An interesting hypothesis was put forward by Trayhurn et al. [13], according to which the
inflammatory reaction in adipose tissue is a response to hypoxia of enlarged adipocytes
distant from the vessels. This hypothesis was confirmed in experimental studies carried out on
the cultures of murine and human adipocytes. It has been proven that hypoxia may be a factor
stimulating the secretion of some adipokines, including leptin, a factor that inhibits
macrophage migration, and IL-6. Hypoxia caused an inflammatory response of macrophages
in adipose tissue and inhibition of the differentiation of prediapocytes into adipocytes.
Experimental studies were also carried out to assess the possible effect of infection on
inflammatory activation taking place in fat cells. The subject of the research was the culture
of human adipocytes infected with cytomegalovirus, adenoviruses subtype 2 and 36, influenza
A virus and Chlamydia pneumonia. In the supernatants of infected and uninfected cells, the
concentration of adiponectin, TNF-α, IL-6 and plasminogen activator inhibitor 1 (PAI-1) was
tested after 48 hours.
There was an increase in IL-6 concentration due to infection with adenovirus subtype 36 and
cytomegalovirus, while in the case of TNF-α, none of the factors influenced the concentration
of the compound [14].
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There are many studies that have proven a relationship between increased inflammatory
activation in obesity and the development of insulin resistance.
The inflammatory response in obesity is believed to be a homeostatic mechanism that
prevents the body from reaching points where excess fat accumulation impairs mobility. On
the other hand, in the course of inflammatory processes caused by infection, catabolic
processes are triggered, which result in the release of lipids stored in adipose tissue. Catabolic
processes activated by inflammation in obesity may be an attempt to inhibit further weight
gain [15]. Experimental studies confirm the hypothesis [16, 17]. Local inflammation and
insulin resistance in adipose tissue in TNF transgenic mice and mice with defective peripheral
TNF receptors have been shown to be metabolically beneficial (lean phenotype and peripheral
insulin sensitivity). Stress in the endoplasmic reticulum is one of the mechanisms leading to
an increase in inflammatory activation in obesity. Tissue cultures and animal studies have
provided information that this type of stress is increased primarily in adipose tissue, which
undergoes architectural remodeling when lipid and protein synthesis is increased and the
balance between intracellular nutrients is disturbed. Changes in cell metabolism are the result
of the activation of NF-κB and pp38 mitogenically activated protein kinase, as well as JNK
and IKK kinases (nuclear factor modulator κB), which in turn increases the expression of
cyclooxygenase 2. In turn, activation of NF-κB stimulates the production of pro-inflammatory
substances such as TNF-α and IL-6.
The pro-inflammatory cascade can also be activated as a result of oxidative stress. Its increase
is caused by an increased supply of glucose to adipose tissue, where it is taken up by the
endothelial cells of the stromal vessels, which increases the production of free radicals in the
vascular endothelium. Free radicals damage the endothelium and activate the pro-
inflammatory cascade. Endothelial damage in adipose tissue may cause macrophages to
migrate to adipose tissue, which results in exacerbation of the local inflammatory process.
Increased glucose concentration also increases the production of free radicals in adipocytes,
resulting in the production of pro-inflammatory cytokines by these cells [15].

Substances secreted by adipose tissue with a pro-inflammatory effect
Leptin
Leptin is a protein anorexigenic hormone with a mass of 16 kDa, the function of which is to
adjust the amount of consumed food to the content of adipose tissue. It is produced mainly by
adipose tissue, but small amounts are produced by skeletal muscles, placenta, stomach and in
the central nervous system [10]. The increase in plasma concentration of this hormone is
proportional to the increase in adipose tissue mass, and it decreases with the loss of body
weight and with the use of a low-fat diet. Membrane receptors are located in the central
nervous system in the hypothalamus, in particular around the arcuate nucleus, the choroid
plexus of the brain, and in peripheral tissues such as the adrenal glands, thyroid, ovaries,
testes, placenta and prostate. In skeletal muscles, leptin increases GLUT-4 translocation to the
cell membrane surface, stimulates glucose uptake and glycogen synthesis. The effect of this
hormone on the metabolism of muscle lipids is antagonistic to that of insulin.
As for adipose tissue, the action of leptin is also opposite to insulin, and additionally reduces
lipogenesis and intensifies lipolysis. The secretion of the hormone is regulated by the
circadian rhythm - the greatest secretion is observed between 10 p.m. and 3 a.m. - which
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results in the cessation of food intake during sleep. This substance additionally affects the
body processes such as blood pressure, hematopoiesis or processes related to the reproductive
system. Attempts have been made to use the hormone in anti-obesity therapy, but it turned out
to be ineffective. This is due to the presence of leptin resistance, which is likely due to
impeded passage of leptin across the blood-brain barrier and / or inhibition of the intracellular
leptin signaling pathway.
Leptin has an immunomodulatory effect on the acquired and innate immune response.
Increases the secretion of Th1-dependent cytokines (IL-2, IFN-γ) while inhibiting the release
of Th2-dependent cytokines (IL-4), promoting the differentiation of naive T cells towards Th1
lymphocytes [10, 18, 19]. Leptin enhances the proliferation and activity of human CD4 + and
CD8 + T cells through leptin receptors present in the plasma membrane. The observation of
Saucillo et al. [20] showed a close correlation between the state of hunger, accompanied by
low blood leptin concentration, and the impaired function of activated T lymphocytes
manifested by decreased synthesis of pro-inflammatory cytokines. The defect of activated T
lymphocytes was due to decreased expression of the GLUT4 glucose transporter and its
decreased uptake. Leptin is involved in the regulation of the innate immune response by
influencing the number and activity of macrophages and granulocytes. It stimulates
macrophages to synthesize chemokines CCL3, CCL4, CCL5, and monocytes to produce
TNF-α and IL-6. In addition, it plays a role in stimulating the secretion of free radicals in
monocytes and in increasing the proliferation and migration of these cells. Synthesized pro-
inflammatory factors (such as TNF-α) increase the concentration of the hormone in the blood
and adipose tissue, which results in the intensification of the already existing inflammation
[11].

Resistin
Resistin is a 12 kDa protein rich in cysteine, which is associated with the activation of
inflammatory processes [19]. Human resistin is produced mainly by cells of the immune
system: macrophages, monocytes, peripheral blood inflammatory cells and leukocytes [21]. In
addition, resistin expression has been detected in the spleen, bone marrow, skeletal muscle,
thymus, stomach, pancreatic islets, small intestine, placenta and uterus. Resistin gene
transcription (RETN) is induced by the pro-inflammatory cytokines TNF-α, IL-1 and IL-6.
Although resistin was discovered in 2001, its receptor has still not been identified. Only a few
of the molecules involved in resistin signal transduction are known. Since this protein has
many functions, it is supposed that it does not have one type of receptor, but several types,
including the Toll-like receptor 4 (TLR4). The physiological role of resistin is to maintain
glycemia during starvation, while the pathological effect is associated with the induction of
insulin resistance, resulting in excess body fat. A close relationship has been proven between
the concentration of resistin and the degree of insulin resistance. In addition, this protein is
involved in the development of inflammation and inflammatory diseases (including arthritis
or atherosclerosis), the regulation of lipid and carbohydrate metabolism, and the stimulation
of endothelial cell proliferation.
The direct effect on adipose tissue manifests itself in the regulation of adipocyte proliferation
and differentiation. Resistin attenuates the anti-inflammatory effect of adiponectin on vascular
endothelial cells by stimulating the expression of adhesion molecules, vascular cell adhesion



144

molecule (VCAM-1), intercellular adhesion molecules 1 (ICAM-1) and pentraxin 3 which are
involved in leukocyte adhesion. Metabolic and hormonal factors are responsible for the
secretion and concentration of resistin. Obese people have higher protein levels than lean
people. When you are full, your resistin levels are higher than when you are starving [22].
Also, hyperglycaemia increases the concentration of resistin in the blood plasma [11, 23].

Tumor necrosis factor (TNF-α)
TNF-α is a pro-inflammatory cytokine and is produced, inter alia, by by macrophages and
monocytes. It plays a significant role in the development of inflammation of various origins
[11]. In adipose tissue, it inhibits the activity of genes related to the metabolism of fatty acids
and glucose and a decrease in the secretion of certain adipokines, including the anti-
inflammatory adiponectin, which has a negative impact on insulin resistance. TNF-α
stimulates the production of pro-inflammatory IL-6. In addition, this factor activates
sphingomyelinases - enzymes that are responsible for the formation of ceramide due to the
hydrolysis of sphingomyelin, a sphingolipid found in the cell membrane. Intracellular
accumulation of ceramide is associated with the induction of muscle insulin resistance [18].
Studies have shown that TNF-α lowers the ability of adipose tissue to accept and esterify fatty
acids from circulating lipoproteins as a result of lowering the activity of enzymes involved in
this process, including Glyceraldehyde-3 dehydrogenase (GAPDH), acetyl-coenzyme A
carboxylase, fatty acid synthase or lipoprotein lipase. It is also known that TNF-α stimulates
lipolysis by increasing the activity of the hormone-dependent lipase. These processes result in
an increase in PUFA concentration and a decrease in glucose consumption. Tumor necrosis
factor has been shown to have a direct effect on islet β cells by inhibiting preproinsulin
transcription and insulin secretion. TNF-α induces oxidative stress by increasing the activity
of nitric oxide synthase (iNOS), resulting in an increase in NO production. The increase of
these 2 compounds leads to a decrease in the amount of IRS-1 and consequently to the
inhibition of insulin action. iNOS also leads to the formation of ROS, which increases the
activity of the nuclear factor NF-kB. TNF-α additionally increases insulin resistance by
increasing the concentration of resistin and lowering the expression of PPAR-γ receptors [11,
15].

Lipocalin 2 (LCN2)
Lipocalin 2 is a 25 kDA protein belonging to the superfamily of lipocalin proteins which bind
and transport low molecular weight lipophilic substances, e.g. arachidonic acid, retinoids and
steroids. In humans, it is present in the form of storage monomers in neutrophils, where they
are heterodimerized [11, 24]. LCN2 acts as a pleiotropic mediator of various inflammatory
processes and is involved in the transport of iron to the cytoplasm. It is involved in apoptosis
and innate immunity [25]. It promotes host resistance to pathogens by binding bacterial
siderophores (chemicals that chelate iron ions), which in turn inhibits the production of IL-10
by macrophages. Macrophage inactivation worsens some infections, such as pneumococcal
pneumonia [26].
LCN2 expression is stimulated by various inflammatory stimuli, incl. NF-kB,
lipopolysaccharide and IL-1. In humans, the concentration of LCN2 in the blood serum is
closely related to anthropometric and biochemical variables. Positive correlations with fasting
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glycaemia, the HOMA-IR index of insulin resistance and the level of C-reactive protein are
observed. These relationships exist even after correcting the BMI, suggesting that LCN2 is an
independent risk factor for insulin resistance, diabetes and inflammation. Lipocalin-2 induces
its side effects, at least in part, by activating the metabolic pathway of arachidonate 12-
lipoxygenase and stimulating the expression of TNF-α in adipose tissue, which in turn may
increase local inflammation and worsen energy homeostasis and systemic insulin resistance
[27].

Angiopoietin-like protein (ANGPTL2)
Angiopoietin 2 belongs to the angiopoietin-like family, a family of eight (ANGPTL1–8)
members of glycoproteins [28]. The presence of angiopoietin-like protein was found in blood
plasma and adipocytes. This protein promotes insulin resistance and the development of
inflammation. Diet-induced obesity in mice showed high levels of obesity in both adipose
tissue and serum, and circulating protein levels correlated with obesity, markers of insulin
resistance, and human CRP levels. It has been shown that lowering protein levels reduces
inflammation and reduces the secretion of pro-inflammatory cytokines [29]. As a result of
overexpression of ANGPTL2 in adipose tissue, inflammation is exacerbated and insulin
resistance is increased. ANGPTL2 contributes to the development of inflammation also by
stimulating the adhesion of leukocytes to the wall of blood vessels in the skin, increasing
vascular permeability and by increasing the expression of integrins in endothelial cells,
monocytes and macrophages [11, 30]. A study by Gellen et al. [31] showed a significant
relationship between ANGPTL2 concentration and mortality in patients with type 2 diabetes.
Thus, they confirmed the thesis that this protein, as a pro-inflammatory and pro-oxidative
factor, may be the cause of the development of CVD related to type 2 diabetes.

Interleukin-6 (IL-6)
Interleukin-6 is a glycosylated protein, a member of the 22-27 kDa family of cytokines [15].
IL-6 is produced by fat cells, vascular stromal cells, fibroblasts, endothelial cells and
myocytes. About 1/3 of this cytokine is produced in adipose tissue. Adipocytes only produce
about 10% of IL-6, the rest is produced in the cells of the adipose tissue matrix [10]. Although
it has both pro-inflammatory and anti-inflammatory effects, it primarily acts as a paracrine
and endocrine agent. Its effects depend on both its concentration in the serum and the place of
its production and release. The synthesis and secretion of IL-6 in visceral tissue is 2-3 higher
compared to subcutaneous tissue. In obese people, the concentration of this cytokine in the
portal vein is significantly higher than in the peripheral blood. IL-6 stimulates the synthesis of
CRP and hepatic gluconeogenesis in the liver. In peripheral tissues, this compound inhibits
the expression of insulin receptors, decreases adipogenesis and secretes adiponectin [4, 18].
Studies have shown that IL-6 reduces insulin signaling by inducing the expression of
regulatory proteins from the family of cytokine signal suppressors 3 (SOCS-3), inhibiting
insulin receptor autophosphorylation and reducing tyrosine phosphorylation in proteins called
insulin receptor 1 (IRS-1) substrates [32, 33].
Increased SOCS3 expression has been observed in adipose tissue of obese and insulin-
resistant people [34]. High levels of IL-6 have been detected in unstable atherosclerotic
plaque [35].
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Visfatin (nicotinamide phosphoribotransferase, NAMPT)
Visphatin is a 52 kDa protein that is synthesized by visceral adipose tissue [19]. It is also
secreted by monocytes, lymphocytes and neutrophils [10]. Its role is to differentiate pre-
adipocytes from adipocytes, stimulate the production of pro-inflammatory cytokines and
activate leukocytes, which induce a strong pro-inflammatory effect. Visfatin exhibits a
hypoglycemic effect by binding to the insulin receptor. Furthermore, this compound has been
reported to be a prognostic factor for death in cardiovascular diseases [21]. Its high
concentration was found in patients with acute myocardial infarction and obese patients with
metabolic syndrome [36, 37]. There are studies describing the role of visfatin in acute
ischemic stroke. In most cases, it has been shown that the concentration of this compound is
increased in the blood of ischemic stroke patients [38, 39]. Pitoulias et al. [40] showed a
correlation between high visfatin concentration and the presence and intensity of
atherosclerotic lesions in peripheral blood vessels.

Chemotactic factor of monocytes 1 (MCP-1)
Hypertrophic adipocytes, especially in visceral adipose tissue, produce monocyte chemotactic
factor 1 (MCP-1) [4]. This compound belongs to pro-inflammatory cytokines and shows
activity that mobilizes monocytes to participate in the inflammatory process and promotes the
development of the atherosclerotic process. It is produced by adipocytes and vascular stromal
cells. In obese people, an increased infiltration of adipose tissue by macrophages has been
observed, which secretes MCP-1, but also IL-6 and TNF-α, which may result in an increase in
insulin resistance [10]. Chipitsyna et al. [41] MCP-1 inhibits insulin receptor tyrosine kinase
phosphorylation and reduces insulin-stimulated intracellular glucose transport. Moreover, by
influencing the expression of genes related to adipogenesis, it inhibits the growth and
differentiation of adipocytes.

Interleukin-18 (IL-18)
IL-18 is a pro-inflammatory cytokine produced by adipose tissue. The concentration of this
compound in the blood serum is increased in obese subjects, but it decreases after weight loss.
Furthermore, high levels of IL-18 have been detected in human atherosclerotic lesions and
may indicate plaque instability. Studies in rats have shown that IL-18 overexpression leads to
increased expression of endothelial cell adhesion molecules, vascular abnormalities and
macrophage infiltration of the blood vessel wall [42]. In turn, cytokine deficiency leads to
minor changes in a mouse model of atherosclerosis [43]. Although IL-18 is a pro-
inflammatory cytokine, mice deficient in this compound or its receptor show hyperphagia and
some features of the metabolic syndrome, including: hyperglycemia, insulin resistance and
obesity [44].

Chemerin
Chemerin is a ligand of the CMKLR1 receptor (also called ChemR23 or GPCR DEZ), which
is coupled with the G protein and is present, inter alia, in in adipose tissue, immune cells,
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placenta, bones, lungs, and heart [45]. This compound is involved in the infiltration of adipose
tissue by macrophages and in adipogenesis. Its activity can be both pro-inflammatory and
anti-inflammatory and includes, among others, stimulation of the chemotaction of dendritic
cells, macrophages and NK cells to inflammatory foci and reduction of the secretion of pro-
inflammatory mediators and cytokines, including TNF-α and IL-6. Moreover, chemerin
influences the insulin sensitivity of adipocytes and increases insulin-stimulated glucose
uptake by adipose tissue [21].

Plasminogen activator inhibitor (PAI-1)
PAI-1 belongs to the family of serine protease inhibitors. It is synthesized mainly by platelets,
endothelial cells and adipocytes. The synthesis of the inhibitor is stimulated by TNF-α, TGFβ,
IL-1β and insulin. By inhibiting the tissue and urokinase plasminogen activator, it suppresses
fibrinolysis. The concentration of the compound in obese people is higher, which may result
in the development of cardiovascular and thromboembolic complications. Increased PAI-1
levels are considered a factor in the development of type 2 diabetes [10, 30].
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