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ABSTRACT

Kidney failure is a chronic disease currently spreading worldwide, and one of its most important complications. Many indicators
can be used to detect kidney disease early, which, if not treated, will eventually lead to failure. Kidney disease often leads
to death. The study aimed to find a relationship between chronic renal failure and some immunological parameters and its
relationship to the mechanism of dialysis, if it was hemorrhagic or peritoneal This study was conducted at the Kidney Center
in Al-Sadr Teaching Hospital, Al-Najaf, and lasted from September 2022 to May 2023, including 57 males with chronic renal
failure and 33 males. Listening male subjects who were considered as a control group. It was divided into age groups from 20
to 70, the duration of infection from 1 to 4 years, 5 to 7 and 8 to 15 years, and the body mass index included normal, excess,
and obesity for patients with hemodialysis, peritoneal dialysis, and patients who did not reach the stage hemodialysis. The
study concluded significant differences in the immunological indicators MCP-1 NTN-1, IL-1, a-TNF in the renal failure serum
compared with healthy subjects. There was a positive relationship in the MCP-1, NTNT-1,IL-1, a TNF level. The results
showed that there are significant differences p <0.05 in age groups and body mass index in patients with renal failure compared
with healthy subjects. There are no significant differences p >0.05 with the duration of infection in patients with chronic
renal failure compared with healthy controls. The presence of significant differences predicted kidney failure, p <0.05, in the
MCP-1 immunological indicators NTN-1, IL-1, a-TNF —TNF, The approved ROC table in patients with renal failure showed
that the highest area of the biomarker NTN-1 and the lowest area is the biomarker a- TNF and immunological indicators are
considered as predictors of early diagnosis of chronic renal failure.
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INTRODUCTION

Renal failure in the whole disease, in the case of renal failure
in the removal and repair of metabolic end products of renal
disease. Blood, fluid regulation, electrolytes, and the pH
balance of extracellular fluids. The underlying cause may be

and drugs and toxins.® Manifestations of chronic renal failure
include accumulation of nitrogenous wastes, changes in
water, electrolyte, and acid-base balance regulation, anemia,
hypertension and changes in cardiovascular function,
gastrointestinal disorders, neurological complications, and

renal disease, the treatment of which is of non-renal origin.'
Renal failure can present as an acute or chronic disorder.

Compare acute renal failure with different causes in
different hematological functions.’ The most common indicator
of acute renal failure is azotemia, which is the accumulation
of nitrogenous waste products in the blood.*

Chronic renal failure (CRF) resolves gradually and has
irreversible circuits.’ It appears that the leading cause of
death is from kidney disease. It can result from a number
of conditions that cause permanent kidney loss, including
chronic pyelonephritis, glomerulonephritis, hypertensive
cardiomyopathy, obstructive uropathy, polycystic kidneys,

immunological disorders. Disturbing skin changes such as
itching.”

The impact of kidney failure varies according to gender,
age, race, geographical environment, dietary habits, level of
medical care, and health and social awareness of the patient.

People with kidney failure are characterized by a severe
deficiency in systemic immunity, and the infection is
responsible for about 20 to 30% of deaths in these patients
who are still on hemodialysis.® Another predictive sign of the
progression of renal disease is increased levels of monocyte
attractant protein MPC-1, which is one of the main chemokines
belonging to small molecular weight cytokines and has
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a role in selective stimulation of monocytes, neutrophils
and lymphocytes. Leukocyte infiltration is one of the most
important hallmarks of surveillance. The immune system
the inflammatory response, and neutrophils are the first to
infiltrate, followed by monocytes and lymphocytes,” where the
MPC-1 attractant protein is associated with inflammation and
increases the risk of coronary artery disease, and the resulting
inflammation contributes to the emergence of hardened areas in
the arteries. It leads to their rupture, platelet aggregation, Blood
clots, and clot formation.'® Studies have shown that increased
levels of MPC-1 lead to inflammation in the renal tissue,
hyperglycemia, and increased complications of morbidity in
patients with type 2 diabetes.!!

Most of these factors may specifically weaken the systemic
immunity of patients with chronic renal failure, and from
this, we found it necessary to search and investigate some
immunological criteria for people with chronic renal failure in
Al-Najaf Governorate at the present time due to the difference
in some environmental and physiological criteria for people
with failure renal each according to its nature. The available
studies on immunological variables for patients with renal
failure in Iraq are few and do not cover many important
variables. It is not commensurate with the seriousness of
the disease and its rapid spread in recent years. The current
study attempted to achieve the following objectives: The
study aimed to find a relationship between renal failure and
some immunological parameters and its relationship to the
mechanism of action of dialysis, whether hematologic or
peritoneal, through the following axes.

Objectives of the Study

Study of some immunological parameters for patients with

chronic renal failure: it includes.

* Measuring the concentration of monocyte chemoattractant
protein (MCP-1)

*  Measurement of IL-1 concentration

*  Measurement of a-TNF concentration.

MATERIALS AND METHODS

Subject and Study Place

This study included a follow-up of 90 samples divided into
two groups: the first consisted of 33 healthy males only as a
control group, and the second consisted of 57 male patients
with chronic renal failure who also visited the Kidney Center
in Al-Sadr Teaching Hospital, Al-Najaf Al-Ashraf, and the
average age of the two groups was (Healthy and injured)
between 20 and >70 years old, in equal proportions. The
study began in September 2022 and continued until May 2023.
The patients and healthy people were divided according to
the age group into three groups, as it included the first group
from (20-50) years, while the second group was from (51-70)
years. The last group 70 <, In addition to this division, patients’
groups were divided into three subgroups based on body mass
index, namely: Normal (18.5-25) kg/m?, overweight (25-30)
kg/m?, and obese (30—40) kg/m?. The body mass index was
calculated using the formula:

BMI = body weight (kg)/height (m?) (Han et al., 2006), and
patients were divided according to the duration of infection
into three groups: (1-4) years and the second (5—7) years, while
the third and last group It included (8—15) years.

As for the information that was collected, it included (name,
age, height, weight, and duration of injury), chronic diseases
(such as pressure and diabetes), those who do not do dialysis,
and the type of dialysis for patients only (hemodialysis and
peritoneal dialysis). Smokers and those with thyroid and cancer
diseases were excluded.

Collection of Blood Samples

In 5 mL of venous blood was drawn for men only (healthy
people and those with renal failure) at the time between 10:00 to
12:00 am for peritoneal dialysis patients, and for hemodialysis
patients and chronic renal failure patients who did not reach the
stage of dialysis. In 5 mL of venous blood was drawn for men
only at the time between 9:00 to 10:00. Then 4 mL of blood was
transferred into tubes containing an anticoagulant gel tube to
measure the concentration of albumine, creatinine and urea in
the blood, and 1-mL of blood was placed in gel tubes of serum
were left at room temperature for about 30 minutes. They were
centrifuged at a speed of 4000 rpm for 10 minutes to separate
the serum from the other components, and then about 1-mL of
the serum samples (healthy and sick) were kept at a temperature
of -20°C to the time of performing the immunological blood
tests represented by examining the concentration of MCP-1,
IL-1, NTN-1 and a-TNF by ELISA method.

Collection of Urine Samples

The men’s urine samples were collected only immediately after
blood was drawn and placed in a sterile plastic container to
estimate the urine’s albumin to creatinine ratio (ACR).

RESULTS AND DISCUSSION

Effect of Age and Duration of Infection in Patients with
Chronic Renal Failure

The current study found significant differences in the age
groups and duration of infection in people with chronic renal
failure compared with healthy subjects.'”> They explained,'
that the important risk factors that have a major role in the
development of chronic renal failure are (the person’s advanced
age, blood sugar level, glomerular hyperfiltration, sex), where
a significant correlation was observed as the person progressed
age with abnormally increased urinary albumin secretion
(Figure 1 and Table 1).

Factors of age and duration of chronic renal failure in
infected patients increase the risk of albuminuria, as it was
found that more than 45% of people with chronic renal failure
were of the older age group and had a diagnosis of glomerular
filtration rate (GFR) twice as high when compared to healthy
people of the same age group who also have a normal body
mass index.' In the study, Chen (2014),'® also confirmed that
elderly individuals with chronic kidney disease were treated
below the required standard, as they may develop more
complications when the necessary care is not taken, including
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Table 1: Distribution of clinical features in patients with (ACR) in men

Variables Patients n=57  Control n=33 p-value
Age (year) 52184222  39.18+2.51 0.0001*
=<40 year 13 (22.8%) 17 (51.5%) X2=7.705
> 41 year 44 (77.2%) 16 (48.5%) 0.005 *
BMI (kg/m?) 24,75 +0.51 26.5 +0.65 0.039 *
Normal weight 32 (56.1%) 15 (45.5%) o 1431
Overweight 19 (33.3%) 12 (36.4%) 0489 ;15
Obesity 6 (10.5%) 6 (18.2%) :
MCP-1 24.52 +1.35 15.93+£0.49 0.0001*
IL-1 11.05+0.32 5.94 +£0.38 0.0001*
a- TNF 7.27+0.23 6.08 £0.21 0.001*
NTN-1 8.6+0.24 3.36+0.23 0.0001*

Duration of diseases 2=6.421

p=0.040 *
E< S years 06-10 years m>11 years

Figure 1: Diagram of renal failure patients’ distribution according to
the disease period

ACR. Status X2=17.158

p=0.0001 *

B Normoalbumiuria

@ Microalbuminuria
EMacroalbuminuria

Figure 2: Distribution of chronic renal failure patients according to
ACR status

Table 2: Comparison of demographic parameters and renal function in
chronic kidney patients according to ACR status

Variables Norrfmal‘ Micr.oal . Ma(:f*oal. p-value
buminuria buminuria buminuria
Age (year) 41.25+393 53.18+3.08 5556+39 0.123 ns
BMI (kg/m”2) 24.44+1.22 24.61+0.66 2521+1.08 0.854ns
Duration (year) 6.63+ 1.5 7.3+0.84 7.88+0.92  0.804 ns
MCP-1 1545+1.15 21.24+1.26 3584+2.0 0.0001*
1L-1 9.92+0.84 10.86+0.34 12.01+0.76 0.107 ns
a- TNF 6.23+032 7.09+0.25 8.15+£055 0.021*
NTN-1 723+048 839+0.31 9.71+041  0.003*

ENormoalbuminuria BEMicroalbuminuria EMacroalbuminuria

35.84120

15454115
21.24%1.26

Serum MCP-1 (ng/ml)

Normoalbuminuria Microalbuminuria Macroalbuminuria

Figure 3: Comparison of MCP-1 in serum of patients with renal failure
matched with ACR status

ENormoalbuminuria BMicroalbuminuria EMacroalbuminuria

p=0.047*
14.0
12.0 =0
10.0 s 2 "
3.0 5 g 3
6.0 o s =
S|

4.0
2.0
0.0

Serum IL-1 (mg/ml)

Microalbuminuria  Macroalbuminuria

Normoalbuminuria

Figure 4: Comparison of serum IL-1 of chronic renal failure patients
according to ACR status

Table 3: Distribution of characteristics in patients with renal failure of
pressure and diabetes

Variables Non Hyper. Hyper. + DM p-value
Age (year) 4431+£549 51.6+321 5692+322 0.088
BMI (kg/m?) 22.74+1.12 2439+0.7 26.14+£0.79  0.030*
Duration (year) 5.46=+1 725+1 8.5+0.92 0.131
MCP-1 21.63+£238 27.07+2.51 2397+2.02 0.310
IL-1 10.59+£0.41 11.59+£0.56 10.85+0.57 0.452
a- TNF 6.62+£037 676029 8.05+04 0.012*
NTN-1 8.34+0.6 8.66£0.31  8.69+0.42 0.848

(heart disease, eye disease, and peripheral blood vessels), as
well as many elderly people. People with diabetes suffer from
a significant deficiency in their immunity and are at high risk
of developing many of the known aging syndromes, such as
(depression, enuresis, cognitive impairment, persistent pain),
and the reason for this may be that most of the patients included
in this study are likely to have been exposed to for severe
fatigue and stress, and this reason is due to not following a
balanced diet and not performing any useful exercises, and
the reason may also be due to the lack of good control of
blood sugar levels, which in turn stimulates and induces the
super oxidation of fats, which produces an increase in the rate
of free radicals and these radicals It attacks vital molecules
(carbohydrates, proteins, fats) and may attack nitrogenous
bases such as DNA, which results in a depletion of enzymatic
and non-enzymatic antioxidants, especially the glutathione
molecule, as these molecules reduce free radicals and prevent
the damage they cause to the body (Figure 2 and Table 2).'¢
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Table 4: Correlation between all variables in chronic kidney disease

Variables emotional connection factor Age (vear) BMI (kg/m?)  MCP-1 NO NTNI IL-1

BMI (kg/m?) r 0.212 1
p-value 0.113

MCP-1 r 292" -0.015 1

NTN-1 r 0.517** -0.030 0.476%* -0.146 1
p-value 0.000 0.825 0.000 0.279

IL-1 r 0.219 -0.037 0.561** -0.250 0.299* 1
p-value 0.101 0.784 0.000 0.061 0.024

TNF-x r -0.016 0.032 0.353** -0.280* 0.110 0.190
p-value 0.906 0.811 0.007 0.035 0.414 0.157

MCP-1

45.00—

35.00—

25.00—

15.00

T T T
40.00 60.00 80.00

ACR

Figure 5: Positive relationship between MCP-1 level and ACR in male
patients with chronic renal failure

T T T
40.00 60.00 50.00

ACR

T
20.00

Figure 6: Positive relationship between IL-1 level and ACR in male
patients with chronic renal failure

TNF-ALPHA

T T T
40.00 G0.00 80.00

ACR

Figure 7: Positive relationship betweeno- TNF level and ACR in male
patients with chronic renal failure

As for the duration of infection, we have found in our current
study that there is a significant difference between the duration
of infection for patients with chronic renal failure. (2014) that
there were no significant differences in the duration of chronic
renal failure, and this study differed with the study."”

NTN1

13.00—

11.00—

9.00—

7.00—

5.00—

T T T
40.00 60.00 80.00

ACR

Figure 8: Positive relationship between NTN-1 level and ACR in male
patients with chronic renal failure

Table 5: Prediction depending on variables in chronic kidney disease

Independent Unstandardized Coefficients

. p-value
variables B Std. Error
MCP-1 1.160 0.198 5.875 0.0001*
NTN-1 3.492 1.313 2.659 0.010*
IL-1 2.215 1.011 2.190 0.033*
a- TNF 3.690 1.399 2.637 0.011*

Immunological study

Comparison of immunological parameters in the two groups
of control and patients with chronic renal failure.

o Comparison of MCP-1 levels of monocyte attractant protein
between healthy groups and patients with chronic renal
failure, demographic criteria and some indicators

The current study showed a significant increase in the level
of the MCP-1 attractant protein for monocytes in men with
chronic renal failure than in healthy subjects (Figure 3). The
attraction of macrophages from the blood to the kidneys at sites
of inflammation through interaction with the MCP-1 receptor
activates macrophages and releases ROS and proinflammatory
cytokines that stimulate the occurrence of the fibrotic response
in glomerular cells and the accumulation of myofibroblasts
and phagocytes around the renal tubules. This causes tubular
injury and renal fibrosis in patients with chronic renal failure,
as a study indicates (Lestarini ef al., 2020). The study showed
a rise in the level of MCP-1 attractant protein for monocytes
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Table 6: Estimation of AUC, the main indicator adopted in renal failure

95% Confidence Interval

Test Result Variable(s) Area Std. Error p-value
Lower Bound Upper Bound
MCP-1 0.780 0.048 0.0001 0.687 0.873
IL-1 0.939 0.025 0.0001 0.890 0.988
a- TNF 0.698 0.055 0.002 0.591 0.805
NTN-1 0.990 0.007 0.001 0.976 1.000

with advancing age. Still, it did not rise to a significant level
in patients with chronic renal failure. The result agreed
with the study,'® which is attributed to kidney damage, one
of the main factors that Lead to infections resulting from
immunodeficiency in the elderly. These infections lead to
changes in the structural structure and functional performance
of the kidneys and increase the processes of catabolism and
stabilization of growth processes.!” This may be attributed to
the fact that increased production of MCP-1 indicates poor
renal performance due to glomerular changes such as increased
basement membrane thickness and mesenteric expansion that
affect the filtration rate and lead to hardening of the glomeruli
due to the high level of sugar in the blood, which leads to an
increase in the excretion of proteins in the urine.’

o Comparison of interleukin-1 levels between healthy groups
and patients with renal failure, demographic criteria and
some biochemical indicators

The results of the current study showed that there was a
significant increase in interleukin-1 levels in patients with renal
failure compared to healthy men, and this result agreed with
many studies (Suri et al., 2021). The study showed an increase
in the level of interleukin-1 with age, but it is not significant,
and this is attributed to the diseases associated with the elderly,
such as atherosclerosis and diabetes, and the stimulation of
inflammatory pathways that are more common with age and
affect the levels of IL-1, as indicated by it (Figure 4).>!

It was also noted from the statistical analysis a significant
increase in the levels of interleukin-1 in the serum with the
progression of the stages of renal impairment and the GFR.
The kidneys are due to a high blood glucose level, especially
in the end stages of chronic renal failure, as indicated by some
studies.?

e Comparison of a-TNF levels between the two groups
of healthy subjects and patients with renal failure,
demographic criteria and some biochemical indicators.

The current study found a significant increase in the level of
a-TNF in patients with renal failure compared with healthy
subjects, and this is consistent with Mehaffey and Majid
(2017)* (Table 2) as they found that an increase in stimulation
of the formation of a-TNF level as a result of kidney injury
and an increase in blood pressure with an increase in the
level of angiotensin 11 and stress factors oxidative stress. A
decrease in GFR, constriction of blood vessels in the kidneys,
and an increase in free radical and ROS interactions all lead
to an increase in the level of a-TNF.>* a- TNF is directly
related to kidney disease, as it mediates blood flow changes

in the kidneys) blood vessels, the excretory process, and
the regulation of blood circulation Within the kidneys, it
promotes the anti-natraemic response and the regulation of
blood pressure by TNFR-2, which response to inflammation
and kidney injury.?

e Comparison of Netrin-1 levels between the two groups
of healthy subjects and patients with renal failure,
demographic criteria and some biochemical indicators.

There are significant differences in the level of netrin-1
compared with healthy subjects, and it was consistent with
many studies Emre et al. (2016)*® indicated that netrin-1 is
a recently identified diagnostic biomarker for chronic renal
failure through animal experiments, where the level of NTN-1
is significantly increased in the management of acute kidney
damage.

The researchers noted that NTN-1 in the serum of
diabetic nephropathy patients increased significantly in
microalbuminuric compared with normoalbuminuric and
healthy subjects. There were no significant differences
with normoalbuminuric and healthy subjects. Netrin-1 is
significantly associated with albumin and GFR. Therefore, the
researchers concluded that netrin-1 is significantly increased
when glomeruli are damaged in diabetic nephropathy and is
not dependent on age or gender.

Ramesh et al. (2010)* found that the level of netrin-1 in

serum as a biomarker of acute renal failure and as an initiator
protein important for the formation of nerves and blood
vessels.?® Five types were diagnosed in mammals (1,3,4, G1
and G2). All of these types, including the laminin-like protein,
netrin-1, are associated with elevated protein secretion after
induced acute and chronic kidney injury and their secretion
in the urine in a mouse and human study.?
Punithavathi et al. (2013)*° noted that netrin-1 plays a role in
regulating the production of prostaglandin metabolites from
neutrophil egg cells in and out of vivo after disease events,
when severe injury to the kidneys of mice was induced, which
led to a significant increase in neutrophil egg cell infiltration
and leucocyte and netrin-1 suppression in animals led to
decreased prostaglandin and thromboxane B production and
filtration of neutrophil leukocytes into the kidneys, and was
associated with decreased apoptosis and inflammation and
improved renal function, and maybe a treatment for many
inflammatory immune disorders.

Some studies indicate that when administering netrin-1 to
mice, it causes inhibition of white blood cell migration through
the UNCSB receptor, which leads to an increase in the level
of adenosine monophosphate, inhibition of chemotaxis, and
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suppression of filtration and inflammation in many diseases,
bacteremia, acute kidney infection, and pneumonia. Acute,
hypoxic peritonitis by suppressing the function of immune

cells (Figures 5-8

patients within sufficiency. Mohammad et al. (2017

).31,32

The urine level is considered a sensitive indicator for
)*3 indicated

acute kidney failure 6 hours after cardiac surgery instead of
serum creatinine level that rises only 24 hours after cardiac
surgery in patients with heart disease associated with acute
renal failure (Tables 3-6).
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