
662

The Role of Monocyte Chemoattractant Protein 
1 in the Diagnosis of Glomerular Pathology – A 

Retrospective Study

This work is licensed under Creative Commons Attribution 4.0 License  AJBSR.MS.ID.003127.

American Journal of
Biomedical Science & Research

www.biomedgrid.com

---------------------------------------------------------------------------------------------------------------------------------

Research Article                                                       Copyright© Stancescu Madalina Gabriela                                                        

ISSN: 2642-1747

Madalina Stancescu1,2, Ioana Manea1,2, Liliana Viasu1,2 and Mircea Penescu1,2

1Department of Nephrology, Carol Davila Teaching Hospital of Nephrology, 010731 Bucharest, Romania

2Faculty of Medicine, Carol Davila University of Medicine and Pharmacy, 050474 Bucharest, Romania

*Corresponding author: Stancescu Madalina Gabriela, Carol Davila Teaching Hospital of Nephrology and Faculty of Medicine, Carol Davila 
University of Medicine and Pharmacy, 010731, 050474 Bucharest Romania.

To Cite This Article: Madalina Stancescu, Ioana Manea, Liliana Viasu and Mircea Penescu. The Role of Monocyte Chemoattractant Protein 1 

in the Diagnosis of Glomerular Pathology – A Retrospective Study. Am J Biomed Sci & Res. 2024  23(5) AJBSR.MS.ID.003127, DOI: 10.34297/

AJBSR.2024.23.003127

Received:   August 14, 2024;  Published:   August 21, 2024

Introduction
Glomerulopathies are anatomo-clinical entities characterized 

by primary damage to the renal corpuscle, with secondary in-
volvement of the tubules, vessels, and interstitium. The incidence 
of primary glomerulonephritis has been estimated at 57 cases per 
100,000 inhabitants in the USA, with a mortality rate 2.7 times 
higher than in the healthy population [1]. Although relatively rare, 
glomerulonephritis is the third leading cause of Chronic Kidney  

 
Disease (CKD) in the USA [2]. The term “glomerulopathies” en-
compasses various conditions with different progression patterns 
(acute, subacute, and chronic) and treatment approaches. Current-
ly, Renal Biopsy (PBR) is the gold standard for diagnosing glomer-
ulonephritis. Key prognostic factors in glomerulonephritis include 
chronicity indices in PBR, creatinine levels at onset, and response 
to initial treatment. Identifying new diagnostic methods and prog-
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nostic factors has been a significant line of scientific research in the 
past two decades.

Glomerulonephritis (GN) are immune-mediated kidney dis-
eases characterized by an imbalance between pro-inflammatory 
and protective factors. The etiology of these conditions is often 
unknown, with exceptions such as glomerulonephritis induced by 
infections (beta-hemolytic streptococcus, viruses), medications, or 
neoplasms. The Centers for Disease Control and Prevention (CDC) 
reported that GN was the ninth leading cause of death in the US 
population in 2013 [3]. Glomerular damage is a highly complex 
process resulting from the interaction of genetic and environmen-
tal factors. An inadequate immune response leads to pathological 
manifestations. Regardless of the underlying pathology, glomeru-
lar injury activates a common profibrotic pathway that ultimately 
leads to tubular atrophy, interstitial fibrosis, and loss of nephron 
mass [4,5].

Macrophages are a crucial category of cells involved in the im-
mune process in glomerulonephritis, playing a central role in renal 
inflammation. Monocytes, which constitute 10% of circulating leu-
kocytes in the blood, bone marrow, and spleen, are produced in the 
bone marrow by hematopoietic stem cells. They enter the blood-
stream, where they remain for 1-2 days. If not recruited to inflamed 
tissues during this period, they die and are removed. However, if 
they reach the tissues, monocytes transform into macrophages, 
which are involved in multiple inflammatory processes. The re-
cruitment of monocytes to the kidney occurs through interactions 
with deposited immunoglobulins (via Fc receptors) or various 
chemokines such as monocyte chemoattractant protein 1 (MCP-1), 
macrophage inflammatory protein 1 alpha (MIP-1-alpha), RANTES, 
and leukocyte-derived matrix metalloproteinase-9 (MMP-9). 

The interaction between MCP-1 and macrophages has been 
extensively studied since the late 20th century, being considered 
a key point in early diagnosis and treatment guidance for patients 
with GN. In 1996, Tang et al. studied the expression of MCP-1 in 
guinea pigs injected with anti-MBG antibodies. Following anti-MBG 
antibody injection, glomerular MCP-1 mRNA increased within ap-
proximately 30 minutes. Subsequently, mRNA was localized in both 
glomerular cells and infiltrating macrophages, demonstrating that 
MCP-1 expression is initially stimulated in renal cells. The presence 
of anti-MBG antibodies in rats leads to their binding to MBG and 
the initiation of the complement cascade. C5a causes endothelial 
cell changes, which express receptors for macrophages and secrete 
IL-1 and TNF-alpha, further stimulating MCP-1 synthesis. IL-1 and 
TNF-alpha activate the coagulation cascade, leading to increased 
MCP-1 expression in mesangial cells. Locally synthesized MCP-1 
provides an additional stimulus for macrophage recruitment and 
activation. Activated macrophages produce oxidants, cytokines that 
maintain the inflammatory cascade, and proteolytic enzymes in-
volved in MBG lysis [6].

Activated monocytes generate free oxygen species and pro-
teolytic enzymes, and release tissue growth factors that stimulate 
crescent formation and fibrogenesis processes, including TGF-beta, 
a molecule involved in extracellular matrix synthesis leading to glo-

merulosclerosis [5]. The involvement of macrophages in crescent 
formation is particularly significant, as crescents are renal lesions 
linked to disease severity and poor prognosis. In an experimental 
model of Goodpasture’s disease, macrophages comprised 42% of 
the cells in early crescents and about 66% in fibrocellular or fibrous 
crescents [7]. The same study indicates that the macrophages in-
volved in crescent formation likely originate from the periglomer-
ular interstitium through Bowman’s capsule rupture, driven by 
inflammatory processes similar to those causing glomerular base-
ment membrane rupture and/or cell-mediated mechanisms [7,8] 
Experimental studies show that inhibiting MCP-1 reduces protein-
uria, crescent formation, and collagen type I deposition in the glom-
eruli, highlighting MCP-1’s role in the development of irreversible 
tissue damage [9].

Macrophage migration to Bowman’s capsule is guided by the 
following chemoattractant molecules:

a)	 Monocyte chemoattractant protein 1 (MCP-1), Macro-
phage Migration Inhibitory Factor (MIF), macrophage inflammato-
ry protein 1 alpha (MIP-1-alpha), and osteopontin.

b)	 Adhesion molecules (VCAM-1, ICAM-1) and CD44 ex-
pressed by parietal glomerular epithelial cells.

c)	 Kidney-derived granulocyte-macrophage colony-stimu-
lating factor (GM-CSF), which enhances the expression of VCAM-1, 
MCP-1, and IL-1 beta, promoting crescent formation [10].

Macrophages also contribute to maintaining the inflammato-
ry process and crescent proliferation by releasing the following 
molecules: growth factors, IL-1, and TNF (involved in stimulating 
adhesion molecules, cell proliferation, and recruitment of other 
macrophages), and TGF-beta. TGF-beta plays a crucial role in both 
disease activity and chronicity by favoring the transition from cel-
lular crescents to fibrocellular and fibrous crescents. Inhibition of 
TGF-beta expression or activity in experimental studies has demon-
strated a reduction in extracellular matrix formation [11,12]. In a 
study published in 2017, CCR2+ monocyte depletion significantly 
reduced glomerular crescents and necrosis, as well as the number 
of infiltrating T lymphocytes, without affecting neutrophil recruit-
ment [13].

MCP-1 is the most well-known chemokine. It consists of 76 ami-
no acids, has a molecular weight of ~13 kDa, and is derived from 
a 99-amino-acid precursor through proteolytic cleavage. MCP-1 
belongs to a subfamily composed of at least four members (MCP-
1, -2, -3, and -4) [14,15]. MCP-1 primarily stimulates the migration 
of monocytes into affected tissues, but it also exhibits chemotactic 
properties towards basophils, CD4+ and CD8+ lymphocytes, and T 
lymphocytes, being involved in inflammatory and tissue repair pro-
cesses. MCP-1 performs three key functions in monocyte migration 
First, circulating MCP-1 recruits’ monocytes and monocytic precur-
sors from the bone marrow into the bloodstream. Subsequently, 
MCP-1 secreted at inflamed tissue sites concentrates at the glyco-
calyx, forming a concentration gradient and recruiting monocytes 
from the blood into the inflamed tissue Once in the tissues, mono-
cytes differentiate and secrete pro-inflammatory cytokines, with 
both processes being influenced by MCP-1 [16].
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In the kidney, MCP-1 is synthesized by both resident renal cells 
(endothelial cells, mesangial cells, podocytes, and mononuclear 
cells) and infiltrative leukocytes. MCP-1 plays a role in inflammato-
ry processes by facilitating mobilization, localization, recruitment, 
and differentiation of cells. In addition, in vitro studies show that 
MCP-1 is synthesized by glomerular mesangial cells when stimu-
lated by inflammatory cytokines (IL-1 and TNF-alpha), immune 
complexes, metabolic factors (including glucose and glycation 
products), Danger-Associated Molecular Patterns (DAMPs), and 
podocytes exposed to advanced glycation end-products, TNF-alpha, 
and TGF-beta [17]. Renal tubular cells also produce MCP-1 in re-
sponse to IL-1, TNF, thrombin, and albumin [18-20].

The urinary expression of MCP-1 has been extensively studied 
in patients with renal vasculitis, a category of conditions with a re-
served renal and vital prognosis. By the end of the 20th century, 
research was primarily conducted on experimental models and 
demonstrated that urinary MCP-1 levels correlate with the macro-
phage infiltration at the glomerular level [21], as well as with the 
total percentage of crescents, the percentage of fibrous crescents, 
and the number of CD68-positive macrophages in the interstitium 
[22].

Studies have shown that macrophages are actively involved not 
only in glomerular proliferative processes (as in pauci-immune glo-
merulonephritis, lupus nephritis) but also in the development and 
chronicity of tubulointerstitial lesions in patients with non-prolif-
erative glomerulopathies (MCD, membranous nephropathy) that 
evolve with nephrotic syndrome. In this context, MCP-1 originates 
from tubulointerstitial sources (tubular epithelial cells, infiltrating 
monocytes, and peritubular capillary endothelial cells) and cor-
relates with interstitial macrophage infiltration and progression 
to fibrosis. Macrophages can directly injure interstitial structures 
through the synthesis of reactive oxygen species, nitric oxide, 
complement factors, and pro-inflammatory cytokines. Additional-
ly, macrophages can stimulate the proliferation of fibroblasts and 
myofibroblasts, leading to interstitial fibrosis and renal function 
decline [23].

A study conducted on 23 renal biopsies from patients with 
rapidly progressive glomerulonephritis assessed the distribution 
of MCP-1 and its receptor CCR-2 in affected glomeruli. MCP-1 mi-
croRNA was primarily expressed in crescents, parietal epithelial 
cells, tubular epithelial cells, and infiltrative monocytes in the tubu-
lointerstitial area. MicroRNA molecules for the CCR2 receptor were 
predominantly described in the tubulointerstitial leukocytes and, 
to a lesser extent, in the glomerular tuft and crescents, with most 
CCR2B-expressing cells being located around the crescents [24].

In patients with IgA nephropathy, urinary MCP-1 excretion cor-
relates with the extent of glomerular sclerosis and interstitial fibro-
sis, but does not correlate with the presence of endocapillary, me-
sangial, or extra capillary proliferation. This finding comes from a 
study involving 58 patients with IgA nephropathy, which examined 
urinary excretion of MCP-1, IL-6, and EGF at the time of renal biop-
sy, before treatment initiation. Additionally, the association of these 

urinary markers with the glomerular filtration rate more accurately 
identifies patients with T1-T2 fibrosis scores on renal biopsy when 
analyzed statistically [25].

In a 2004 study of 30 patients with membranous nephropathy 
who underwent renal biopsy, Yoshimoto et al. demonstrated that 
interstitial inflammatory infiltrates with CD68-positive macro-
phages at diagnosis were associated with progression to end-stage 
renal disease. CD68-positive interstitial macrophages express MCP-
1. Consistent with studies in IgA nephropathy patients, the inter-
stitial expression of MCP-1 is associated with progression of tubu-
lointerstitial lesions and unfavorable disease outcomes. Moreover, 
the study supports that CCR-2-expressing cells, which are the main 
receptor for MCP-1, are found in the renal interstitium alongside 
MCP-1 expression, with CCR-2 being an independent risk factor for 
progression to end-stage renal disease [26].

Currently, renal biopsy remains the gold standard for diagnos-
ing glomerulonephritis. Besides confirming the diagnosis, it pro-
vides prognostic information by assessing the extent of chronic 
lesions (such as tubular atrophy/fibrosis and glomerulosclerosis). 
However, it is an invasive procedure with risks and cannot be per-
formed on all patients (e.g., those with a single kidney or coagula-
tion disorders). Identifying urinary biomarkers that provide addi-
tional information about the type of renal damage or help triage 
patients for whom biopsy is necessary represents a key research 
focus of the past two decades.

Thus, the crucial role of MCP-1 in the inflammatory process of 
glomerulonephritis is evidenced by the following findings: 

a)	 The level of MCP-1 expression correlates with the extent 
of macrophage infiltration in renal tissue.

b)	 MCP-1 production is triggered by various molecules asso-
ciated with kidney damage. 

c)	 MCP-1 levels are elevated in inflammatory lesions and fi-
brotic regions.

However, there are challenges to using urinary MCP-1 as a bio-
marker. These include variability in MCP-1 levels due to factors 
such as hydration status, diurnal variation, and differences in lab-
oratory methods. Furthermore, urinary MCP-1 levels may be influ-
enced by extrarenal conditions, limiting their specificity for renal 
pathologies.

Objectives
Study Objective

This study aims to retrospectively analyze the correlations be-
tween urinary MCP-1 levels and various types of glomerulonephri-
tis, as well as to evaluate the potential of MCP-1 as a biomarker for 
diagnosing of glomerular diseases.

Specific Objectives

1)	 To assess the correlation between urinary MCP-1 levels 
and histological findings in renal biopsies of patients with different 
types of glomerulonephritis.
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2)	 To evaluate the association between urinary MCP-1 levels 
and clinical parameters such as proteinuria, serum creatinine, and 
estimated glomerular filtration rate (eGFR).

3)	 To explore the differences in urinary MCP-1 levels among 
patients with proliferative versus non-proliferative glomerulone-
phritis.

Materials and Methods
A single-center, retrospective observational study was conduct-

ed involving a group of 70 volunteers divided into three groups: 
Lot A – 42 patients with glomerular pathologies (IgA nephropathy, 
pauci-immune glomerulonephritis, membranoproliferative glo-
merulonephritis, NGLM, membranous nephropathy, GSFS); LotB B 
– 8 patients with renal conditions such as hypertensive nephrop-
athy or thin basement membrane disease; and Lot C – the control 
group consisting of 20 healthy volunteers. Patients were admitted 
between 2018 and 2024 at the “Dr. Carol Davila Teaching Hospital 
of Nephrology”, Bucharest, Romania. All patients underwent renal 
biopsy as a diagnostic method. Sterile urine samples were collected 
in the morning of the renal biopsy from the midstream into ster-
ile containers. The samples were centrifuged and stored at -20°C 
until processed. Clinical data, including demographics, laboratory 
results, and treatment information, will be collected from medical 
records.

Inclusion Criteria

a)	 Patients with a confirmed diagnosis of glomerulonephri-
tis based on renal biopsy.

b)	 Availability of urinary MCP-1 levels at the time of diagno-
sis.

c)	 Complete clinical and laboratory data.

Exclusion Criteria

a)	 Patients with missing or incomplete data.

b)	 Patients with concurrent extrarenal conditions that could 
significantly influence urinary MCP-1 levels.

Renal Biopsy

The renal biopsy was performed under local anesthesia and 
with ultrasound guidance, following the patient’s informed con-
sent. This procedure was essential for diagnosing the patient’s con-
dition. The obtained samples were examined using optical micros-
copy, electron microscopy, and immunofluorescence to detect the 
following reactants: albumin, IgA, IgG, IgM, C1q, C3c, and kappa and 
lambda light chains.

The following histologic data were collected after the clinical as-
sessment of pathology: date of kidney biopsy, presence of glomeru-
losclerosis, percentage of glomeruli affected by glomerulosclerosis, 
percentage of tubular atrophy and interstitial fibrosis, presence of 
crescents, number of affected glomeruli, presence of endocapillary 
proliferation, and presence of endoteliosis lesions.

Urine Sample Processing

Sterile urine samples were collected on the morning of the re-
nal biopsy from the midstream into sterile containers. The samples 
were centrifuged and stored at -20℃ until processed. For determin-
ing urinary MCP-1 concentration, an ELISA assay (Quantikine R&D 
Systems, Minneapolis, USA) was used. Urine samples were dilut-
ed 1:2 with RD5L calibrator diluent (diluted 1:5), then incubated 
on a plate at room temperature for 2 hours along with standards 
and controls. After three washes, MCP-1 conjugate was added and 
incubated for 2 hours at room temperature. Following three addi-
tional washes, substrate solution was added and incubated for 30 
minutes at room temperature. A stop solution was added, and op-
tical density was measured at 450 nm wavelength. The maximum 
concentration determined was 2000 pg/ml. Urinary concentrations 
were adjusted to creatinine concentration and expressed in pg/mg 
creatinine (Figure 1).

Figure 1: Standard Curve for MCP-1 ELISA.
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Statistical Analysis

a)	 Descriptive statistics will be used to summarize the data.

b)	 Two means were compared using the t-test for indepen-
dent data.

c)	 Correlations between urinary MCP-1 levels and clinical/
histological parameters will be analyzed using Pearson or Spear-
man correlation coefficients, depending on data distribution.

d)	 Multiple linear regression analysis will be performed to 
identify independent predictors of urinary MCP-1 levels.

e)	 Statistical significance will be set at p < 0.05.

Results
The baseline characteristics for patients are presented in (Table 

1, Figure 2). 

Table 1: Patient Demographics and Clinical Characteristics. 

Characteristic Lot A Lot B Control

Average Age 49.26 ± 15.2 years 46.13 ± 12.69 years 54.2 ± 12.28 years

Gender 31 men, 11 women 4 men, 4 women 9 men, 11 women

Environment 26 urban, 16 rural 6 urban, 2 rural 14 urban, 6 rural

Smoking Status 35 non-smokers, 9 smokers 5 non-smokers, 1 smoker 16 non-smokers, 4 smokers

Average Creatinine 1.79 ± 1.52 mg/dl 0.8 ± 0.15 mg/dl 0.86 ± 0.12 mg/dl

Proteinuria (mg/g creatinine) 4.69 ± 6.28 g/g creatinine 0.71 ± 0.58 g/g creatinine 0 g/g creatinine

Nephrotic Syndrome 22 patients 0 patients 0 patients

Figure 2: Concentration of urinary MCP-1/urinary creatinine.  LOT A – the study LOT, LOT B- patients with hypertensive nephropathy and thin 
basement membrane disease; LOT C – control group.

A one-way analysis of variance revealed a significant difference 
in urinary MCP-1/creatinine concentrations among the groups. 
Patients in Group A had a concentration of 736.28 ± 775.4 pg/mg 
creatinine, which was significantly higher compared to patients 

in Group B (119.2 ± 58.13 pg/mg creatinine) a Group C (104.24 ± 
85.18 pg/g creatinine), with a p-value of <.001. 

The distribution of patients after seric creatinine and protein-
uria was not statistically significant (Figure 3, Table 2).

Table 2: Distribution of Patients by Renal Biopsy Results and Mean Urinary MCP-1/Creatinine Concentration.

 Condition Frequency Mean Std. Deviation

U MCP-1/U creatinine pg/mg control 20 104.24 85.18

 IgA nephropathy 15 617.54 742.65

 membranous nephropathy 10 792.4 931.68

 MCD 9 827.31 943.77

 thin basement membrane disease 6 132.66 61.48

 pauci imune glomerulonephritis 4 1118.43 368.66
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 membranoproliferative glomerulonephitis 3 493.94 415.66

 hypertensive nephropathy 2 78.82 20.23

 GSFS 1 335.34 NaN

Figure 3: Distribution of patients in Lot A according to proteinuria and seric creatinine.

Patients with pauci-immune glomerulonephritis had the high-
est urinary MCP-1 levels (1118.43 ± 368.66 pg/mg creatinine) 

compared to other categories of glomerular damage; however, the 
difference was not statistically significant (Figure 4). 

Figure 4: Urinary concentration of MCP-1/U creatinine according to presence of crescent.

Patients with crescents on renal biopsy had higher urinary 
MCP-1 concentrations compared to those without crescents, but 
the difference was not statistically significant. 

Based on the biopsy results, we calculated a chronicity index 
using the following model (Table 3,4) (Figure 5,6).

Table 3: GS score includes the percentage of glomeruli with global and segmental sclerosis; IF ad TA score include the percentage of 
renal cortex involved by interstitial fibrosis and tubular atrophy.

Score

Tissue compartiment 0 1 2 3

Glomerulo Sclerosis (GS score) <10% 10-25% 26-50% >50%

Interstitial Fibrosis/Tubular Atrophy (IFTA score) <10% 10-25% 26-50% >50%

Table 4: Distribution of patients according to chronicity score. 

Chronicity score 

 0 1 2 3 4 5

Lot A 19 6 4 7 4 2

Lot B 4 2 0 1 1 0
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Figure 5: Average Urinary MCP-1/Creatinine Concentration by Chronicity Score.

Figure 6: Distribution of patients according to biopsy result and chronicity score.

Discussions
Our study indicates that urinary MCP-1 levels are significant-

ly elevated in patients with glomerular diseases of inflammatory 
origin compared to those with glomerular diseases due to other 
causes (such as hypertension or genetic conditions) and the con-
trol group. This suggests that MCP-1 could be a marker for inflam-
mation in glomerular diseases, potentially aiding in distinguishing 
between inflammatory and non-inflammatory causes. The study 
corroborates previous research by F. Tam and others, who found 
significantly higher urinary MCP-1 levels in patients with active re-
nal vasculitis compared to inactive vasculitis, those with vasculitis 
without renal involvement, and healthy volunteers. In your study, 
the highest urinary MCP-1 levels were recorded in patients with 

pauci-immune glomerulonephritis, although the difference was not 
statistically significant.

MCP-1 may originate from macrophages infiltrating glomerular 
and tubulo-interstitial lesions, especially in patients with nephrot-
ic syndrome. However, the urinary levels of MCP-1 did not allow 
differentiation between glomerular and tubulo-interstitial damage 
types. Similar MCP-1 levels were observed in patients with ne-
phrotic syndrome and those with proliferative glomerular pathol-
ogies, indicating that MCP-1 might not differentiate between these 
types of damage.

Another study involving patients with Membranous Nephrop-
athy (NM), Membranoproliferative Glomerulonephritis (NMP), 
IgA Nephropathy, and Focal Segmental Glomerulosclerosis (GSFS) 
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found that MCP-1 expression in renal biopsies correlates with the 
intensity of interstitial macrophage infiltration. Although these dis-
eases primarily affect the glomerulus, they frequently involve tu-
bulo-interstitial damage characterized by inflammatory infiltrates 
(mainly macrophages and T lymphocytes), tubular atrophy, and in-
terstitial fibrosis. The presence of MCP-1 in tubular epithelial cells 
is therefore explained by local production, rather than increased 
reabsorption, indicating that these cells actively produce MCP-1 in 
response to injury or inflammation [18].

Patients with MCD exhibited MCP-1 levels comparable to those 
in other biopsy categories, despite having a chronicity score of 0. 
This indicates that even in the absence of significant chronic dam-
age (less than 10% global or partial glomerular sclerosis, less than 
10% tubular atrophy, and interstitial fibrosis) or prolipherative le-
sions, MCP-1 levels can still be elevated. The elevated MCP-1 levels 
in MCD may originate from increased synthesis in the tubulo-inter-
stitial compartment. This could be due to:

a)	 Tubular Epithelial Cells: These cells may produce more 
MCP-1 in response to massive proteinuria, which is characteristic 
of MCD.

b)	 Infiltrating Macrophages: Macrophages in the interstitial 
spaces might also contribute to MCP-1 production, potentially as an 
early response to injury before chronic, irreversible lesions devel-
op.

Proteinuria is a significant factor in the progression of kidney 
diseases. When large amounts of protein pass through the glomer-
ular filter and are reabsorbed by the renal tubules, this process can 
have toxic effects on the tubular cells. The reabsorbed proteins can 
exacerbate tubulo-interstitial damage, which in turn can acceler-
ate the progression of kidney disease. This damage can lead to in-
creased production of MCP-1 as part of the inflammatory response. 
MCP-1 excretion is notably higher in patients with IgA nephropathy 
and diabetic nephropathy compared to diabetic patients without 
nephropathy. This was demonstrated in a study published in 2009. 
The study suggests a direct relationship between proteinuria and 
elevated urinary MCP-1 excretion, regardless of the underlying 
cause of proteinuria. This implies that MCP-1 levels rise in response 
to proteinuria itself, rather than the specific etiology of the kidney 
disease [27].

Experimental studies that investigate the role of proteinuria 
in the activation of NF-kB and the expression of MCP-1 in kidney 
diseases, particularly in two models of progressive proteinuric 
nephropathies: 5/6 nephrectomy and Passive Heymann Nephritis 
(PHN) have demonstrated that the rise in proteinuria was strongly 
associated with increased NF-kB activity. The activation of NF-kB 
was paralleled by an upregulation of MCP-1 mRNA, indicating that 
increased NF-kB activity promotes the production of MCP-1, a key 
chemokine involved in recruiting monocytes/macrophages to sites 
of inflammation [20]. Even though our study did not demonstrate 
a statistically significant correlation between urinary MCP-1/cre-
atinine concentration and proteinuria, it nonetheless supports 
the hypothesis that the presence of proteins in the tubular lumen 
stimulates MCP-1 synthesis in tubular epithelial cells. This suggests 

a direct effect of proteinuria on MCP-1 production, with albumin 
acting as a trigger for increased MCP-1 synthesis. This connection 
underscores the role of proteinuria in promoting a pro-inflamma-
tory response in the kidney, contributing to the progression of renal 
damage. The findings suggest that MCP-1 could be an early marker 
of tubular injury in MCD, even before chronic lesions are evident 
on biopsy.

Additional studies are needed involving a larger number of pa-
tients with MCD to evaluate the role of urinary MCP-1 in diagnos-
ing and predicting relapses in this patient category. Can measur-
ing urinary MCP-1 predict the risk of relapse in patients with MCD 
before the onset of proteinuria or clinical manifestations, and can 
it influence the management of these patients? This is an import-
ant question because early identification of relapses could allow 
for timely therapeutic interventions, thus optimizing the prognosis 
and reducing complications associated with severe nephrotic syn-
drome in MCD. Urinary MCP-1 concentrations could help identify 
patients for whom a kidney biopsy is necessary (i.e., those with dif-
ferent inflammatory glomerular conditions), as opposed to those 
for whom biopsy results would not alter disease management. No 
significant difference was found between the urinary MCP-1 levels 
in patients with hypertensive nephropathy or thin basement mem-
brane disease (Lot B) and the control group (Lot C), suggesting 
MCP-1 may not be elevated in these conditions. No statistically sig-
nificant correlations were found between urinary MCP-1 levels and 
the chronicity score derived from renal biopsy or active glomerular 
lesions (such as crescents, endothelial proliferation, and mesangial 
proliferation). This suggests that urinary MCP-1 might not reflect 
the severity or chronicity of glomerular damage directly.

Conclusions
In summary, while urinary MCP-1 is elevated in inflammatory 

glomerular diseases and correlates with some disease processes, 
its role in differentiating between specific types of kidney damage 
remains unclear. Further studies with larger patient groups are 
needed to explore its potential as a non-invasive biomarker for kid-
ney disease management. Monitoring MCP-1 levels could provide 
insights into the extent of tubular injury and the inflammatory re-
sponse in the kidney, which could be crucial for guiding treatment 
strategies. This makes it a potentially valuable biomarker for as-
sessing kidney damage and disease progression.
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