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Abstract

Accession of chronic kidney disease in patients with chronic heart failure worsens the course and prognosis of the
disease. And the main reason for the loss of kidney function is the changes in the proximal tubules and the associated
tubulointerstitial fibrosis, which requires early diagnosis and adequate therapy.
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Introduction

The data of recent years indicates a steady increase
in the number of patients suffering from chronic
heart failure (CHF) in all countries of the world [23].
The prevalence of clinically pronounced CHF in the
population remains significant, in different
countries it affects from 0.4 to 2% of the population
or more [22]. Among people older than 50 years, the
frequency of occurrence becomes the most common
reason for hospitalization of elderly patients [21].
These figures convincingly indicate the obvious
relevance of the issues of pathogenesis, treatment
and prevention of heart failure [15]. Recently, much
attention has been paid to the relationship between
CHF and kidney damage within the cardiorenal
continuum: the kidneys are not just a target organ
for heart failure, but play a significant role in the
development and progression of this syndrome [20].
It is believed that many factors associated with the
development of chronic kidney disease (CKD) are
also traditional cardiovascular risk factors (RF) [11].
On the other hand, non-traditional cardiovascular
risk factors (anemia, chronic inflammation,
oxidative stress, hyperuricemia, etc.) are associated
with, and possibly caused by, progressive kidney
dysfunction [5].

To date, the mechanism of CKD development in
patients with CHF has not been fully studied [14]. It
is believed that impaired renal function is mainly
due to a decrease in cardiac output (CO) and chronic

renal hypoperfusion [16]. However, there is no
evidence of a relationship between a decrease in
glomerular filtration rate (GFR) and left ventricular
ejection fraction (LVEF). GFR in CHF patients with
preserved LV systolic function has been reported to
be comparable to GFR in patients with reduced LV
EF [3]. The kidneys have been shown to have an
amazing ability to maintain GFR: as long as the
cardiac index (CI) remains above 1.5 L/min/m2,
renal blood flow is maintained in patients with heart
failure. Only when the SI decreases below the
indicated values, does it decrease [10]. In the
ESCAPE1 study, no relationship was found between
most hemodynamic parameters (with the exception
of right atrial pressure) measured during
pulmonary artery catheterization and serum
creatinine in 194 patients [17]. This contributes to a
decrease in renal blood flow, the development of
ischemia and damage to kidney tissue. Moreover,
since the efferent arterioles under the influence of
angiotensin Il narrow more than the afferent
arterioles, in the early stages of CHF, despite a
decrease in renal blood flow, renal perfusion
pressure and filtration fraction (FF) increase and
normal GFR values \u200b\u200bare preserved
(although the hyperfiltration associated with this
contributes to damage to the renal filter and the
development of microalbuminuria, which
aggravates the violation of the functional state of the
kidneys) [18].
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With the progression of CHF, renal blood flow is
significantly reduced, vasodilating nephroprotective
systems are depleted, which contributes to a
pronounced decrease in renal perfusion pressure,
FF and, consequently, a decrease in GFR [13]. In
addition to the  vasoconstrictor  action,
norepinephrine, angiotensin II, endothelin and ADH,
despite the excess extracellular fluid, increase the
retention of sodium and water by the kidneys [12].
At first, this contributes to the preservation of
intravascular volume and maintenance of renal
excretory function [19], but then exacerbates
cardiac dysfunction due to increased preload on the
heart, as well as associated neurohumoral activation
and, consequently, impairment of the functional
state of the kidneys [2]. In addition to affecting renal
hemodynamics and reabsorption of sodium and
water, angiotensin Il and aldosterone stimulate the
production of transforming growth factor by
glomerular mesangial cells, which increases the
synthesis of extracellular matrix components, such
as biglycan, type I collagen, and fibronectin [9].
Accumulation of the glomerular matrix leads to the
development of nephrosclerosis, the morphological
substrate of CKD [8].

Materials And Methods

Along with a decrease in cardiac output and
neurohumoral influences, the main links involved in
the development of CKD in CHF are oxidative stress
and activation of the inflammatory system [4]. In
recent years, the presence of oxidative stress
associated with an increase in the production of
reactive oxygen radicals and a decrease in the level
of antioxidants has been proven in patients with
CKD [7]. It has been shown that oxidative stress
promotes apoptosis and necrosis of cardiomyocytes,
the development of arrhythmias and endothelial
dysfunction [6]. There is evidence that oxidative
stress also develops in CHF [3]. Thus, in the
myocardium of patients who had a heart attack, a
decrease in antioxidant activity was found, which is
closely associated with the progression of heart
failure [1].

Prolonged hypoxia and a high concentration of
uremic toxins have a pronounced -cardiotoxic,
vasotoxic and nephrotoxic effect. The nephrotoxic
properties of uremic toxins are mainly due to their
ability to be secreted in excess amounts in the
proximal segments of the nephron and accelerate
the processes of tubulointerstitial fibrosis, which is
the main cause of loss of renal function. In proximal
tubule cells, they activate nicotinamide adenind

inucleotide phosphate (NADP(H)) oxidase and cause
local oxidative stress, which, with the participation
of the nuclear transcription factor NF-kappa-B,
induces the production of profibrotic cytokine, TGF-
1. The latter is included in the processes of sclerotic
damage to the renal tubules and their surrounding
interstitial tissue. TGF-B1 is a key factor in the
proliferative chain not only in the heart and blood
vessels, but also in the development of
nephrosclerosis; it belongs to the classical cytokines
that, in the active state, stimulate the growth of
cardiomyocytes and the proliferation of
myofibroblasts, while simultaneously exerting an
antiapoptotic effect on them. Ultimately, the
development of myocardial hypertrophy, interstitial
fibrosis, and a decrease in the elastic properties of
the myocardium and blood vessels are associated
with TGF-B1 [30]. The source of TGF-B1 in the
kidneys are local macrophages, stimulation and
overexpression of TGF-f31 lead to activation of the
synthesis of collagen and other matrix components
in the kidneys. An increase in the level of TGF-1 in
the blood of patients with CHF and an additional
increase in this cytokine in the blood with the
combination of CKD compared with CHF without
CKD reflects the relationship of fibroplastic
processes in the kidneys and regulates the process
of collagenogenesis, as well as nephrosclerotic
changes in the interstitial tissue of the kidneys [1].
Thus, as mentioned above, uremic toxins secreted in
excess in the proximal segments of the nephron
increase the concentration of TGF-f1 and accelerate
the processes of tubulointerstitial fibrosis, which is
the main cause of loss of renal function.

Result And Discussion

T. Yamamoto et al. suggest [24] that TGF-1 plays a
role in the progression of glomerulosclerosis and
interstitial fibrosis. A pronounced expression of
TGF-B1 in glomeruli and interstitium was noted by
immunohistochemical method in various forms of
nephritis (IgA nephropathy, focal segmental
glomerulosclerosis, nephritis with crescents and
diffuse proliferative lupus nephritis), accompanied
by the accumulation of fibronectin, as well as
plasminogen activator inhibitor-1 (PAI -one). An
increase in the amount of TGF-$1 mRNA was noted
in the glomeruli, as well as in the periglomerular and
tubulointerstitial areas, in places of macrophage
infiltration and deposits of the endoplasmic
reticulum. In the interstitium, TGF-f1 was
expressed by macrophages, as well as tubular cells
with peritubular mononuclear infiltration and
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arteries with thickened intima [27].

M.L. Nanchikeyeva, having examined a group of
patients with arterial hypertension and Kkidney
damage, determined that there is a direct
correlation  between  the  magnitude  of
microalbuminuria (MAU) and the level of urinary
excretion of molecular mediators TGF-11 and type
IV collagen, reflecting endothelial dysfunction and
associated mechanisms of fibroangiogenesis -
pathophysiological Fundamentals of remodeling of
the microvascular bed of the kidney in hypertensive
nephropathy.

Additionally, a close relationship between the level
of urinary excretion of type IV collagen and the
degree of increase in intrarenal vascular resistance
(RI) in combination with a decrease in GFR indicates
a later stage in the development of an early stage of
hypertensive nephropathy [25].

In modern medicine, one of the early markers of
impaired renal excretory function is cystatin C.
Cystatin C is a 13 kDa protein that belongs to the
family of cysteine proteinase inhibitors. It is
synthesized by many cells of the body, constantly
enters the bloodstream, is freely filtered in the
glomeruli of the kidneys, is completely metabolized
in the proximal tubules and is not secreted in them
[6]. Numerous studies have confirmed the high
diagnostic value of using cystatin C as a marker of
renal excretory function in adult patients. The
advantage of studying cystatin C as an earlier
marker of kidney damage (even if insignificant)
compared to creatinine is due to the small
dependence of its plasma level on muscle mass,
gender and age (except for children under 1 year
old), as well as the virtual absence of tubular
reabsorption and secretion. The clinical sensitivity
of the determination of cystatin C in relation to
kidney damage is 86%, the specificity is 82% [26].
Recent studies have highlighted the important role
of the renal tubules in the development and
progression of CKD. Regardless of the underlying
disease and the presence of aggravating conditions,
the pathogenic mechanisms that cause progressive
kidney damage are reduced to tubulointerstitial
diseases characterized by tubular atrophy and
hypoxia, damage to peritubular capillaries, and
interstitial fibrosis, ultimately explaining the
irreversible development of chronic uremia. In line
with this view, it is now widely accepted that the
degree of decline in kidney function in CKD is related
to the degree of tubulointerstitial involvement
rather than the severity of glomerular involvement.
Indeed, some tubular proteins are used in a certain

way in the study of the pathogenesis of tubular
damage and the transition to chronic fibrosis, which
leads to uremia [18]. An indicator of dysfunction of
the proximal tubules is - f2-microglobulin ($2-MG).
It is a protein with a molecular weight of 12 kDa,
considered part of the light chain of membrane-
bound HLA antigens. The small size allows 2-MG to
pass through the glomerular membrane, after which
it is almost completely absorbed in the proximal
tubules. With glomerular pathology, the filtration
rate of $2-MG slows down, so its concentration
increases in the blood and decreases in the urine.
When the tubules are damaged, the amount of
reabsorbed 2-MG decreases, so its level in the urine
rises, and in the blood it falls. The sensitivity of the
analysis of urinary B2-microglobulin is 83%, the
specificity is 80% [13].

Thus, the above literature data show that the
addition of CKD in patients with CHF worsens the
course and prognosis of the disease. And the main
reason for the loss of kidney function is changes in
the proximal tubules and the associated
tubulointerstitial ~ fibrosis, which is poorly
understood, requires early diagnosis and adequate
therapy.

References

Atroshenko Ye. S. Patient with chronic heart failure and
preserved systolic function of the left ventricle / Ye. S.
Atroshenko // Heart failure '. - 2007.- T. 8. - 6. - P. 297-
300

. Gadaev A.G., Turakulov R.I, Kurbonov A.K. (2019) Occurrence
of anemia in chronic heart failure and its negative impact
on the course of the disease // Medical Journal of
Uzbekistan. 2. - pp. 74 - 77.

Gadaev A.G., Xalilova F.A, Elmuradov FX, Tosheva X.B.
Structural and functional changes in the kidneys and heart
in patients with XSN. Therapy Bulletin of Uzbekistan.
2018.-1-S.100-104.

K.F. Abdujalolovna. Assessment of Intracardiac Hemodynamics
and Electrolyte Balance in Various Hemodynamic Types of
Chronic Heart Failure Accompanied By Anemia //
European Multidisciplinary Journal of Modern Science
7,63-71,2022

Tosheva Khakima Bekmurodovna, Erkinova Nigora Erkinovna,
Gadaev Abdigaffar Gadaevich, Djuraeva Nozima Oripovna,
Khalilova Feruza Abdujalolovna (2020) Comorbid States
in Patients with Chronic Heart Failure. Regional Level of
the Problem (Preliminary Study). Journal of
Cardiovascular Disease Research, 11 (2), 59-65.

Tosheva Kh., Xalilova F., Gadaev A, Erkinova N., Djuraeva N.
Impact Of Chronic Heart Failure On Comorbidities In Hot
Climates On The Quality Of Life And Clinical Condition Of
Patients. European Journal of Molecular & Clinical
Medicine. ISSN 2515-8260 Volume 07, Issue 10, 2020.

Khalilova F. et al. COMORBIDE CASES IN CARDIORENAL
SYNDROME AND ITS IMPACT ON PATIENTS'QUALITY OF
LIFE //InterConf. - 2020.

elSSN 1303-5150

www.neuroquantology.com



NeuroQuantology | May 2022 | Volume 20 | Issue 8 | Page 1262-1265 | doi: 10.14704/nq.2022.20.8.NQ44140
Khakima Bekmurodovna Tosheva et al / Kidney Fibrosis in Patients with Chronic Heart Failure Evaluation of Change

Khalilova F. A. et al. COMORBIDE CASES IN CARDIORENAL
SYNDROME AND ITS IMPACT ON PATIENTS'QUALITY OF
LIFE //EDITOR COORDINATOR. - 2020. - C. 741.

Aslonova L. ]. et al. The prevalence of chronic pyelonephritis in
women with disturbed tolerance for glucose //Asian
Journal of Multidimensional Research (AJMR). - 2019.-T.
8.-Ne.11.-C. 81-85.

Aslonova 1. Z,, Erkinova N. E., Tosheva K. B. The prevalence of

chronic pyelonephritis in women with disturbed
tolerance for glucose //International Journal of
Pharmaceutical Research. - 2019. - T. 11. - N2. 4. - C. 866-
868.

Tomesa X, KaiiumoBa /[I. W. MeTaGoJUK CHUHAPOMHUHT
PYBOXJIAaHUIIN/AA UPCUSITHUHT axaMuaTu //Buosorusa u
WHTerpaTuBHaa Meguuusa. — 2017. - T. 1. - C. 132.

KuprueBa M. A. u ap. PoJib icuxos10ruy ceMeitHOro BOCIUTAHUS
B QOpPMHUPOBAaHHU  NOBEJEHYECKHX  peakuuii y
noapoctkoB //Hayka mosogpix-Eruditio Juvenium. -
2015.-Ne. 2. - C. 75-79.

Bekmurodovna T. K., Chorievich Z. A. Study of frequency
indicators of comorbid states at different functional
classes of heart failure //ACADEMICIA: An International
Multidisciplinary Research Journal. - 2021. - T. 11. - Ne. 3.
- C. 2556-2560.

Bekmurodovna T. K. et al. Comorbid States in Patients with
Chronic Heart Failure. Regional Level of the Problem
(Preliminary Study) //Journal of Cardiovascular Disease
Research. - 2020. - T. 11. - Ne. 2. - C. 59-65.

Bekmurodovna T. K., Gadaevich G. A. Dynamics of Renal Fibrosis
Markers on the Basis of Complex Treatment in Chronic
Heart Failure with Anemia. - 2021.

Khaidarovich K. U., Bekmurodovna T. H., Abduzhalilovna K. F.
Studying The Frequency Of The Symptoms Of
Gastroesophageal Reflux Disease //JournalNX. - C. 48-52.

Towesa X. B., KemxkaeBa 3. O. [Iponaranza 31opoBoro o6pasa
KU3HU B Cejle KaK MeXaHWU3M COXpaHeHHUs 3J0pOBbs
CeJIbCKOro HacesieHus. — 2014.

TomeBa X., KaiimmoBa /[I. U. Role of heritable factors in
development of the metabolic syndrome //Buosorus u
WHTerpaTyuBHaa MeguuuHa. — 2017. - Ne, 1. - C. 132-146.

l'apaeB A. I. u gp. Posb HeKOTOpBIX MapKepoB B OLi€HKe
TeyeHHUs XpOHUYECKOTr0 Kap/IHOPEeHaIbHOTO CUHpOMa. —
2018.

Hyp6aeB @. 3., Towena X. b. Ckpununr Cepzgeuno-CocygucThbix
3a6oseBanuii Y CnoptcmenoB //CENTRAL ASIAN
JOURNAL OF MEDICAL AND NATURAL SCIENCES. - 2021.
-C.8-9.

Towesa X., XaspatoB VY. Hapsues Il. POJIU JUCOYHKIHHNU
[TOYEK B PA3BUTHH KOMOPBW/IHOCTH Y BOJIbHBIX C
XPOHUYECKOW CEPJIEYHOM HEJJOCTATOYHOCTbIO
//*KypHan BecTHuk Bpaya. - 2020. - T. 1. - Ne. 3. - C. 93-
96.

Khotamova R. S. Frequency of Comorbid Conditions in Chronic
Heart Failure //Middle European Scientific Bulletin. -
2022.-T. 24.-C.260-264.

Khotamova R.S. The Role of Folk Medicine in the Treatment of
Patients with Cardiovascular Diseases // Central Asian
Journal of Medical and Natural Science (ISSN:2660-4159)
Oct. 14, 2021. Page: 280-283.

Yamamoto T. Noble N.A, Cohen AH. et al. Expression of
transforming growth factor [ isoforms in human
glomerular diseases // Kidney Int. - 1996. - Vol. 49. - P.
461-469.

Hanuukeesa M.JI. PaHHAA cTagua mnopaxeHUsa IO4YeK Y
OOJIbHBIX THUIIEPTOHUYECKOU O00JIE3HBIO: KJIMHHUYECKOE
3Ha4YeHHUe, MPUHLUNBI TPOPUIAKTUKU: aBTOped. AUC. ...
J-pa MeJ. Hayk. - M., 2010.

Waring W.S., Moonie A. Earlier recognition of nephrotoxicity
using novel biomarkers of chronic kidney injury // Clin.
Toxicol. - 2011

elSSN 1303-5150

www.neuroquantology.com



