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Abstract

The dys function of kidney dys functions is one of the most common
diseases among people on a global scale. and the renal failure disease
were classvided into five stages, which include decreafe glomerular
filtration rate 60 ml min−1, levels in serum. The aim of the current
study was to estimate the concentrations of erythropoietin, hepcidin
and albumin in people with chronic renal failure. The current study
included 75 Patients of both gender, ages (40-70). They suffer from
renal failure at different stages which has been classified into five
stages and each stage include 15 sample as well as, 15 healthy
people as a control group. the results showed a significant decrease
(P≤0.01) in the concentration of erythropoietin in chronic kidney disease
(CKD) patients compared with the control group, as the concentration
of erythropoietin began to decrease gradually during the stages of
renal failure due to the decline in renal function in CKD patients as
a result of decreased filtration and secretion of this hormone. The
results showed a significant increase (P≤0.01) in the concentration of
hepcidin in CKD patients, except for the first stage, in which a significant
difference was not observed when compared with the control group.
Finally, the results also showed a significant (P≤0.01) decrease in
albumin levels in patients with renal failure compared to the control
group. Based on the results of the current study, both erythropoi-
etin and hepcidin can be used as indicators of renal failure. Also,
albumin is one of the most important criteria for detecting kidney function.

1. Introduction:
There is no wide awareness of the importance of chronic

kidney disease among the general public, and various quali-
tative studies show that if members of the public are aware
of kidney disease, their knowledge is generally limited to
dialysis and transplantation [1], [2]. Kidney disease is often
seen as an inevitable consequence of aging or as a long-term
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complication affecting a small number of people, rather than
as a common and preventable chronic disease [3], [4]. Envi-
ronmental pollutants, including metals and air pollutants can
increase the risk of CKD and accelerate its progression [5].
Chronic renal failure results in a decrease in the level of the
hormone Erythropoietin in the serum, and Erythropoietin is a
hormone produced by the kidneys and its function is as a cata-
lyst for the formation of red blood cells [6]. and the hormone
has the ability to stimulate the production of RBCs in the bone
marrow through the presence of special receptors for it on the
surfaces of proerythroblast which are the progenitor cells of
red blood cells. In the case of anemia and low hemoglobin in
the blood, the kidneys will be sensitive to a lack of oxygen
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and begin to secretion, which sequentially increases the pro-
duction of red blood cells [7]. Hepcidin, a peptide hormone
produced in the liver, was discovered in 2000 and appears to
be a key regulator of iron homeostasis in humans Milkmaids
Mammals [8]. As for humans, the gene responsible for the
synthesis of hepcidin is HAMP (Hepcidin Antimicrobial Pro-
tein), And benefit from it [9]. hepcidin model assumes that
the velocity of iron flow from the plasma depends mainly on
the concentration of hepcidin in the plasma, when the level of
iron is high , hepcidin synthesis increases, and iron released
from intestinal cells and macrophages decreases in an oppo-
site way [10]. So, the aim of the current study was to estimate
the concentrations of erythropoietin, hepcidin and albumin in
people with chronic renal failure.

2. Materials and Methods:
2.1 Study Design:

This Case -design was conducted for the period from
October 2022 to March 2023 in the specialized clinics in the
city of Kirkuk, which included 75 patients with renal failure
at different stages at ages 40-70 years, as well as 15 people
who did not suffer from any disease symptoms as a control
group.

2.2 Blood Samples:
5 ml of Blood from every patients with chronic renal

failure , serum is separated by centrifugation at a speed of
3000 rpm to obtain blood serum.and stored at c (-20).

2.3 Biochemical Analysis:
The basic principle for estimating the concentration of

erythropoietin and hepcidin by using the analysis kit from
the company French Biolabo, enzyme linked immunosorbent
assay (ELISA), using Demeditec Diagnostics EPO ELIZA
GmbH • Lise-Meitner-Straße 2 • D-24145 Kiel (Germany).

2.4 Statistical Analysis:
Data recorded on a specially designed questionnaire,

collected and entered in the computer then analyzed using
appropriate data system which is called Statistical Package for
Social Sciences (SPSS) version 24 and the results compared
between patients with different variables, with a statistical
significance level of (p≤0.01). The results presented as fre-
quencies, percentages in tables and figures and analyzed using
correlation and T tests.

3. Results and Discussions:
3.1 Erythropoietin:

The results of the current study are shown in Figure
1 There was a significant decrease in the concentrations of
the hormone erythropoietin in the serum of CKD patients
compared with the control group, and that the gradient in

Figure 1. Concentrations of erythropoietin in serum of
patients and healthy groups.

moral decline started from the first stage (28.05±0.26 ng
ml−1) and the second stage (27.6±0.37 ng ml−1) and the third
stage (26.92±0.63 ng ml−1) and the fourth stage (25.13±0.75
ng ml−1) up to the fifth stage (24.96±0.58 ng ml−1) compared
to the control group (30.74 ±0.99ng ml−1).

The main reason for the decrease in erythropoietin concen-
tration is attributed to the decline of renal function in patients
with chronic renal failure. It was found from the results of our
study that this hormone is inversely associated with the stages
of advanced kidney failure, and its concentration decreases
with the decline in kidney function in terms of filtration and se-
cretion of this hormone. Among the cells whose performance
declines are the cells that produce the hormone erythropoietin,
which are located in the cortex layer of the kidney [11]. and
that the decline in kidney function leads to severe anemia in
patients with chronic renal failure as a result of a decrease
in the production of erythropoietin, which in turn leads to a
reduction in the production of blood cells called erythrocytes
in the bone marrow and thus a decrease in the number of red
blood cells. CKD patients are the majority of those who suffer
from chronic diseases, especially diabetes and pressure, which
leads to pressure on the kidney cells, especially the glomeruli
and renal nephrons, in addition to the tubules that carry out
the filtration process. The kidney, which negatively affects
its efficiency, and thus reduces the secretion of the hormone
erythropoietin from the kidney [12]. It is possible to measure
the glomerular filtration rate by calculating creatinine clear-
ance [13]. Studies have shown that the filtration rate from
the glomeruli is associated with erythropoietin concentrations,
and when the filtration level from the renal glomeruli drops
to levels less than 60 ml min−1, the erythropoietin secretion
rates also decrease [14].

3.2 Hepcidin:
The results show in the Figure 2 that the concentrations of

hepcidin increased significantly (p≤0.01) in all stages of renal
failure compared with the control (except for the first stage),
in which no significant difference was observed compared
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Figure 2. Serum hepcidin concentrations in patients and
healthy groups.

with the control group, as it reached the rate of hepcidin in
the first stage (21.77±0.76 ng ml−1) and in the second stage
(23.09±0.45 ng ml−1) and in the third stage (24.08±0.22 ng
ml−1) and in the fourth stage (24.11±0.94 ng ml−1) up to the
fifth stage when it reached (25.03±0.6 ng ml−1) compared
to the control group, which amounted to (21.25 ± 0.69 ng
ml−1).

In the current study, the concentrations of the hep-
cidin hormone in patients with renal failure in all its stages
(except for the first stage) were significantly higher than in
healthy subjects. College [15]. Hepsidin concentrations were
evaluated in patients undergoing periodic dialysis, and they
found a significant increase in the rate of this hormone com-
pared to healthy subjects [16]. The main reason for the high
concentrations of hepcidin may be due to the fact that all
groups included in the research are patients who suffer from
chronic kidney diseases limited to acute to chronic renal fail-
ure, which requires frequent blood dialysis, which leads to
a rise in the concentration of this hormone as a result of
weakness It is secreted from the glomeruli and tubules of the
kidneys, which in turn leads to its accumulation in the liver
and bloodstream, which leads to damages represented in ane-
mia and the lack of iron availability for the blood production
process, which accompanies patients with kidney failure in
particular [17][18], [19], [20] and [21]. The action of this hor-
mone is involved in the regulation of iron concentrations in the
blood plasma, and its rise leads to an imbalance in the amount
of iron in the blood, as well as inhibiting the absorption of iron
ions in the small intestine, especially in the duodenum, which
leads to a decrease in iron concentrations in the medium term
and thus a decrease in ferritin stores [22]. The concentration
of this hormone stimulates its expression in several pathologi-
cal conditions, including general infections, an increase in the
concentration of iron in the body, and its inhibition may be
associated with many cases, including hypoxia, and in cases
of acute anemia resulting from iron deficiency [23].

Figure 3. Albumin concentrations in the study groups.

3.3 Albumin Concentration:
The results of the current study show that there are sig-

nificant differences (p≤0.01) in albumin concentrations be-
tween the groups of patients with kidney failure compared
with the healthy group, as the mean albumin concentration
in patients was in the following sequence: the first stage
(3.867±0.09 g L−1) in the second stage, (3.668±0.19 g L−1),
(3.534±0.14 g L−1) in the third stage, (3.263 ± 0.11 g L−1)
in the fourth stage, (3.18±0.17 g L−1) in the fifth stage, while
it was (4.053±0.12g L−1) in healthy subjects, as in Figure 3.

The results of the current study were in agreement
with the results of another study conducted on patients with re-
nal failure, and it proved a decrease in albumin concentration
in CKD patients compared to the healthy group. The results of
another study also showed that low concentrations of albumin
in the serum were independently associated with a decline in
kidney function in the elderly, whose ages ranged between 70
and 79 years, Also, the concentration of albumin in the blood
was significantly associated with renal function and protein-
uria [24]. The albumin in the blood is significantly associated
with the deterioration of the renal glomeruli compared to the
healthy group and the increased risk of progression to the last
stages of chronic kidney disease, as well as the low concentra-
tion of albumin in the blood was associated with an increased
probability of rapid deterioration in kidney function and an
increased risk of chronic and acute kidney disease [23].

4. Conclusions:
Based on the results of the current study, both erythro-

poietin and hepcidin can be used as indicators of renal failure.
Also, albumin is one of the most important criteria for detect-
ing kidney function.
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