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Abstract: Cardiorenal continuum is the most discussed area in the field of internal
medicine when it comes to comorbidity in the last 10 years. Cardiovascular diseases,
obesity, type Il diabetes, and kidney dysfunction are becoming more and more
pandemics of the 21st century. In recent years, the main cause of renal dysfunction is
not its primary disease, but hypertension, which means essential arterial hypertension
and diabetes mellitius.
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Introduction. According to experts of the World Health Organization, the
increase in the prevalence of chronic non-communicable diseases is considered an
epidemic of the XXI century [1,5,8, 55-60].

In recent years, special attention has been paid to diseases that are present or
occur on the basis of the underlying disease and are different from it. Such cases were
reported by American epidemiologist researcher A. It is referred to by the term
comorbidity proposed by Feinstein in 1970 [2,22,31, 49-54].

Data on the prevalence of comorbid conditions vary somewhat and depend on a
number of factors, including whether the patient is being treated in a primary care
system or a specialized hospital, gender, age, propensity for medical examinations,
and a number of other factors [5,9,12, 37-43].

In almost all studies, high levels of comorbidity have been reported to reduce
quality of life, leading to impaired social adjustment and increased mortality
[3,6,8,12,27, 28-32].

In addition, comorbidity significantly increases health expenditures. In the U.S.,
follow-up in patients with one, two, three, or more illnesses was 9, 15, 21, and 29%,
respectively, according to the general practitioner, with hospitalizations at 1.7, 2.3,
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2.9, and 3.2, and the total duration of hospitalizations at 11, 15. , 22 and 32 days,
respectively, is a confirmation of this [4,9,23,27,33-36]. Also, the simultaneous
occurrence of several diseases in patients dramatically reduces their propensity to
treat them. In patients with HD, the intake of hypotensive drugs was found to be
reduced by 57% in patients with bronchial asthma or chronic obstructive pulmonary
disease, and by 50% in the presence of depression [12,15,18, 34].

The prevalence and increasing number of comorbidities indicates the importance
of studying this problem for many countries, including Uzbekistan [7,5,10, 39].

When it comes to comorbidity in the last 10 years, the most discussed area in the
field of internal medicine is the cardiorenal continuum. Cardiovascular diseases,
obesity, type Il diabetes, and kidney dysfunction are becoming more and more
pandemics of the 21st century. In this case, the main cause of renal dysfunction is not
its primary disease, but hypertension (HD), ie essential arterial hypertension (AH)
and diabetes mellitus [11,23,29, 32]. According to the population register,
cardiovascular disease and renal dysfunction without diabetes were 6.8%, in AH
15.2%, and in patients with HD and diabetes, the figure was 42% [6,13,28].
According to the NHANES Il register, the presence of two risk factors for
cardiovascular disease increased ball filtration (CFT) to 1 per minute, 73 m2
increases body weight <60 ml by 3.7 times [14,25,33, 46]. Systolic blood pressure 10
mm. Elevation of the mercury column increases the risk of developing chronic kidney
disease (CHKD) by 6%. At high blood pressure (130 / 139-85 / 89 mm Hg), the risk
of microalbuminuria is 2.13 times higher than at optimal blood pressure [1,5,36, 49].

According to 2011 statistics on the prevalence of diabetes, 360 million patients
were registered and by 2030 their number is projected to reach 552 million.

It is known that in type Il diabetes, irreversible severe changes occur in the
target organs. Their number increases sharply in comorbid cases, including when
accompanied by HD. Co-occurrence of diabetes mellitus and HD is detected in 60%
of cases and is a serious risk factor for cardiovascular disease [1,5,8, 60].

GC accounts for 75% of cardiovascular diseases diagnosed in patients with

diabetes mellitus [17,20, 29]. Only the presence of type Il diabetes increases the
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cardiovascular risk by 2 times in men and 3 times in women, and when AH is added
to it, the risk increases by 4 times [35, 47].

Diabetes mellitus, like HD, is also a common disease among the population, and
according to 2012 data, it affects 8.3% of the planet’s population AHed 29-79 years.
Over the past 10 years, the number of officially registered people with diabetes in the
country has increased 1.5 times and is more than 1,500,000. 5% of the total
population is predisposed to this disease [21,29,33].

A vascular complication of diabetes mellitus that develops gradually without
clinical signs is diabetic nephropathy, and it is observed in 30-40% of cases when the
disease is accompanied by HD [13,19,28]. A small decrease in CFT and the onset of
albuminuria resulted in death and development of ChKD from all heart diseases,
regardless of other cardiovascular diseases [29].

Reliable data were obtained in a major study conducted by The Chronic Kidney
Disease Prognosis Consortium on the CHKD forecast. It was attended by more than 1
million people from 40 countries. The association between CFT and albuminuria has
been studied in cases where the risk of developing CHKD is high. Observations have
shown that the end of death from general and cardiovascular disease and renal disease
is inversely related to CFT, and is directly related to albuminuria [24,26].

The ESSE-RF epidemiological study in the Russian Federation studied renal
dysfunction and its association with AH and metabolic risk factors in the general
population. CFTs of less than <90 ml per minute per 1.73 m2 of body surface area
were detected in 76.8% of women and 23.2% of men. In this case, a decrease in CFT
and CFT was more pronounced in cases where it is accompanied by impaired
carbohydrate metabolism or diabetes mellitus [32].

The data presented confirm that co-occurrence of HD and diabetes mellitus is
common in the population, and in this case nephropathy is more common than in
each of them. Therefore, in these cases, early detection of changes in the kidneys
before the onset of clinical signs will be of particular practical importance.

The number of patients with nephropathy is growing and the process is

becoming a pandemic of the XXI century. Its primary cause is not kidney disease, but
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HD and diabetes. In cases where these two diseases are combined, nephropathy has
been reported in 43% of patients [34].

Despite the positive results and the introduction of effective antihypertensive
drugs, experts from the World Health Organization predict that by 2025 the number
of patients with HD will reach 1 billion 56 million people, accounting for almost 30%
of the population over 20 years of AHe [1,9,22 ]

It has been more than 100 years since the first treatments for diabetes were
introduced. In the twentieth century, a number of positive results have been achieved
in its etiology, pathogenesis, the creation of new types of insulin. Nevertheless, the
disease remains not only one of the most pressing problems in the world, but is
becoming more and more widespread among the population, taking the form of a
pandemic [13].

Consequently, the combination of these two common diseases and the growing
number of patients with CHKD associated with them will become an important
medical and social problem of the XXI century. Naturally, the detection of changes in
the kidneys in this comorbid condition before the onset of clinical signs of
dysfunction is one of the more pressing problems of medicine.

It is known that microalbuminuria is currently the most widely used method for
early detection of nephropathy in various diseases, including HD and diabetes.
However, a number of morphological studies have confirmed the presence of
characteristic changes in the kidney tissue of patients diAHnosed with
microalbuminuria (even, normoalbuminuria) in diabetes mellitus [7,31]. Therefore,
structural-functional changes in the kidney occur until microalbuminuria is detected,
and therefore it is not appropriate to consider it as a test to be observed before the
clinical signs of nephropathy. There are also reliable data confirming that
microalbuminuria is not only an early marker of nephropathy, but also a factor in its
progression [11,18].

Therefore, the search for markers that allow the detection of nephropathy in
various diseases before their early, clinical manifestations is of great practical

Importance.
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The development of modern molecular medicine and experimental nephrology
has broadened views on the mechanisms of occurrence of microalbuminuria and
proteinuria. In this case, it was confirmed that podocyte cells, which are the main
component of the diaphragm, are crucial [9,31].

Podocytes are a complex structural structure that provides its broad functions
and adaptive processes in physiological conditions. It also makes cells very sensitive
to damage [8,12].

In recent years, the existence of an organic link between albuminuria and
ultrastructural and functional disorders of podocytes has been confirmed in a number
of experimental and clinical scientific studies [5,8]. These changes have been shown
to occur long before microaluminuria [14,32]. The data obtained confirmed that
podocytes were involved in the processes much earlier and increased interest in it.
This is because the detection of changes in this cell and in nephropathy makes it
possible to transport the kidney damage until the clinical signs appear and to stop the
process. Under the influence of a number of pathogens, in particular, hemodynamic,
metabolic, immune, toxic factors, structural and functional changes in podocytes are
observed, ie podocytopathy [9,11,15,19,24]. In this case, the factors affecting it may
differ from each other in different diseases, or together occur in the predominance of
one or the other. For example, hemodynamic in hypertension, metabolic in diabetes,
immune in glomerulonephritis, and other conditions. Symptoms of podocytopathy are
smoothing of the legs of podocytes, its hypertrophy, apoptosis, collapse of the basal
membrane of the balls into the urinary cavity, manifested by a violation of the
permeability of the diaphragm.

In this case, in the urine can be identified whole cells (podocyturia), as well as
its protein structures (nephrin, podocytes, etc.). This process eventually leads to a
decrease in podocytes in the balls, ie podocytopenia.

It has now been established that the flattening of the podocyte leg branches is a
nonspecific reaction of epithelial cells to the above-mentioned pathogenic factors.
These podocytes are associated with the remodeling of its dense network as a result

of disruption of the actin cytoskeleton. As a result, the location of the diaphrAHmM
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hole shifts to the apical surface of the podocyte, the holes merge with each other, and
the glomerular filter permeability is impaired. The grinding of the branches of the
podocyte legs has been proven in a number of experimental and clinical scientific
studies in diabetes mellitus and it has been confirmed that there is a direct correlation
between these changes and the level of albuminuria [13, 14, 15, 19].

According to modern theories, the intercellular diaphragm serves as the main
glomerular filter for plasma proteins. The detection of a large number of protein
structures in the composition of podocytes indicates that the branches of its legs are a
complex cellular structure. It was found that podocytes have a special adhesive
property that forms a filter hole, and one of its main components is a structure
consisting of transmembranous protein nephrin. On the one hand, it is involved in the
binding of actin to the cytoskeleton of podocytes, on the other hand, it is involved in
the formation of interstitial diaphragmatic openings as a result of the interaction of
extracellular domains.

In the model of Heymanov nephritis called in the experiment, under the
influence of the membrane-attacking complex (S56-9) in the immune damAHe of
podocytes, its actin skeletal changes occur, the extracellular part of the nephrin is
separated and excreted in the urine (nephrinuria). At the same time, before the
development of proteinuria in the kidney tissue, under the electron microscope, the
foci of podocytes are clearly visible, indicating the destruction of the diaphrAHm at
the sites corresponding to the polished area. Later, when massive proteinuria
develops, the number of defects increases sharply, alternating with the unevenly
spaced diaphrAHmM opening [13,14,20,31]. Changes have also been reported in
diabetes mellitus with podocytopathy and nephrinuria [16,22,29]. According to co-
authors Jim B. proteinuria and microalbuminuria were detected in 100% of diabetic
patients and 54% of those with normoalbuminuria were diAHnosed with nephrinuria
[10, 14, 15, 19]. These data have led to nephrinuria as a marker of early detection of
nephropathy in diabetes mellitus [12, 17, 15, 19].

DamAHe to podocytes occurs in the urine not only with the formation of

structural-functional proteins, but also with the appearance of the cells themselves.
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Podocytes separated from the basal membrane of the glomeruli die as a result of
disruption of cell-matrix interactions necessary to maintain their viability [30,31].
When the damAHing factor is exposed for a long time or strongly, the planned death
of podocytes i.e. the process of apoptosis is accelerated and this is another
mechanism of cell loss. Podocyte viability or death is controlled by pro and
antiapoptic factors [13,35]. Angiotensin Il (AT-Il), AT1-receptor, bl-transforming
growth factor (TGEF-bl), Smad-7, active oxygen radicals, separation of podocytes
from the basal membrane of capillaries, mechanical elongation, reduction of cyclic
activation of kinase-r27 and r21 inhibitors, the main growth factor of fibroblasts,
apoptosis-inducing factor activates podocyte apoptosis. Cyclin I, nephrin protein,
intracellular apoptosis, vascular endothelial growth factor, etc. have antiapoptic
effects [19]. To date, the role of apoptosis in nephropathy has been confirmed in a
number of experimental and clinical trials [31,33].

Activation of epithelial-mesenchial transdifferentiation mechanisms also
contributes to the loss of podocytes. Under the influence of these processes, they lose
their normal structure, cell polarity, intercellular communication, become mobile,
resulting in increased migration of the balls from the basement membrane and the
development of podocyturia. Transdifferentiated podocytes, like fibroblasts, have the
ability to produce matrix proteins (fibronectin, collAHen, etc.) and accelerate the
formation of glomerulosclerosis processes.

Podocytes are highly organized, last differentiated cells that have lost their
ability to divide during evolution. The statement that nerve cells do not regenerate
also applies to complete podocytes [7,13,17]. Another effect of podocytes AHainst
damaging factors is hypertrophy [9,31]. A number of intracellular biochemical
processes lead to an increase (not division) in the size of podocytes. In the early
stages of the process, hypertrophy becomes adaptive. In this way, the balls try to
close the exposed areas of the basement membrane. But over time, podocyte
hypertrophy becomes less adaptive, as the mechanism of factors that induce it at the
same time also exacerbates apoptosis. When 20-40% of podocytes in the balls are

lost, synechiae are formed,
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Thus, under the influence of the above factors, the destruction of podocytes and
its structural and functional changes occur. It can be assumed that these processes
become more pronounced when HD and diabetes occur in a comorbid state, and their
study is of scientific and practical importance.
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