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Abstract—Background: A disorder known as chronic Kidney
Disease (CKD) causes a significant loss of many kidney function
units, nephrons, which negatively affects kidney functions and
leads to their decline. It also results in a decrease in kidney mass,
which in turn leads to hypertrophy of the remaining nephrons.
Aims: The study's objective was to ascertain the kidney failure
patients' trace element and biochemical parameter
concentrations.

Methods and Material: The study included drawing blood samples
from 40 healthy individuals who did not suffer from any chronic
diseases, aged between 20-40 years. After drawing the blood was
placed in anticoagulant glass tubes and left at temperature (25°C).
Then were separated in a centrifuge. Blood serum was gathered
using a precise pipette, and the samples were subsequently
preserved at 20°C until needed. The spectrophotometer was used
to estimate the concentrations of trace elements and some
biochemical parameters.

Results: Research indicates that CKD patients have a critical trace
element imbalance, and treatment centered around these elements
is a promising direction for the years to come. Comprehending
trace element balance is essential to extending the illness's course
and improving the prognosis of individuals with chronic kidney
disease.

Conclusions: The study revealed a decrease in trace element
concentrations (zinc, iron) and an increase in copper in kidney
failure patients, with no significant difference in male and female
genders. Biochemical variables showed an increase in urea and
creatinine concentrations, but no significant differences in sexes.

Index Terms—
Spectrophotometer.

Chronic kidney disease, Copper, Iron,

I. INTRODUCTION

One significant organ that environmental pollutants target is the
kidney. As well as being environmental pollutants, trace metals
like Cd, Pb, and as have nephrotoxic effectsl,2. These trace
elements primarily enter the human body through polluted food
and drinking water 3. Trace elements have an important
influence on metabolism in the body and any alterations in the
trace element levels have been found as either the cause for or
the result of disorders like diabetes mellitus (DM)4. The two
primary causes of chronic kidney disease (CKD), diabetes and
hypertension, are widely treated; yet, the prevalence of CKD is
still rising quickly globally5,6. End-stage renal disease, a risk
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for cardiovascular disease, and an early death are the results of
chronic kidney disease 7-9. Consequently, the growing number
of CKD patients is seen as a serious public health issue 10,11.
Decreased kidney function, damage to the kidneys and
diminished performance that lasts longer than three months, and
kidney damage and their structural damage were the criteria
used to identify chronic kidney disease 12,13. Chronic kidney
disease (CKD) is a serious public health problem with a global
prevalence of 13.4% and a mortality rate of 1.2 million
(approximately) per year. To understand the etiology of CKD,
physical and chemical causative factors such as soil, water,
food, heat stress, pesticides and environmental samples have
been analyzed by different research groups, but they have failed
to provide clues about the exact causative factors 14.
Nephrons are both the functional and structural components of
the kidney. Nephrons affect blood plasma variations by
secretion, reabsorption, filtration, and excretion. The kidneys
regulate fluid volume, osmolality, electrolyte concentrations,
and acid-base balance through various processes15,16. The
kidneys perform additional functions in the balance of calcium
and the manufacture of erythropoietin and renin, two hormones,
in addition to the activity of nephrons. The kidneys' capacity to
efficiently regulate the level of electrolytes and fluids and
preserve homeostasis can be impacted by both acute damage
and chronic kidney failure 17,18.

II. MATERIALS AND METHODS

This research was conducted in the city of Kirkuk during the
period that began in August 2023 until the end of December
2023. Blood samples were drawn from 80 patients with chronic
kidney failure after they were diagnosed by specialized doctors,
and their ages ranged between 20-70 years from the Al Amal
Dialysis Center at Kirkuk Teaching Hospital and the dialysis
unit at hawija general hospital. The study also included drawing
blood samples from 40 healthy individuals who did not suffer
from any chronic diseases, aged between 20-40 years. After
puncturing a vein and drawing 5 ml of blood, the blood was
placed in anticoagulant glass tubes and left at room temperature
(25°C). Then were separated in a centrifuge for ten minutes at
3000 rpm. Blood serum was gathered using a precise pipette,
and the samples were subsequently preserved at 20°C until
needed. Optical absorption spectroscopy was employed to
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estimate the concentrations of trace elements such as copper,
zinc, and iron. The research revealed that the concentration of
zinc in the blood of individuals with kidney failure was lower
compared to the healthy group. Additionally, the study
demonstrated a heightened concentration of copper and a
diminished concentration of iron in the blood of kidney failure
patients when compared to the healthy group. Biochemical
parameters, namely urea and creatinine, were also assessed
using an optical absorption spectrometer. The results of the
experiment showed that kidney failure patients had greater
blood concentrations of creatinine and urea than people in the
healthy population. The patient samples were then divided into
30 male and 50 female groups. The study found no significant
alterations in the levels of copper, zinc, and iron among these
gender groups. Regarding biochemical variables, there was no
notable change in urea concentration between males and
females, whereas a significant change in creatinine
concentration was observed between the two sexes.

A. Statistical Analysis Used

Statistical analysis was performed using GraphPad Prism v8.0
(GraphPad Software, San Diego, Ca, USA), and mean standard
deviation (SD) was used to express the results. The comparison
of mean +SD was performed using the ANOVA test, and
statistical Significance was defined as P<0.05 and the
correlation between the parameters.

III. RESULTS

The results showed that the concentration of zinc in the blood
serum of patients with kidney failure was reduced compared to
healthy people, and the statistical significance was (P<0.0001)
as shown in Table 1, and after dividing the patient samples into
males and females, that there was no significant change in zinc
concentration and the statistical function was (P<0.4762) as in
Table 2. The findings demonstrated that kidney failure patients
had lower blood serum concentrations of copper than healthy
individuals, with a statistical significance of (P< 0.0085) as
indicated in Table 1. Additionally, there was no significant
change in copper concentration after dividing patient samples
into male and female groups, with a statistical function of (P<
0.0085) as indicated in Table 2. According to Table (1), the
results indicated that the blood serum concentration of iron in
kidney failure patients was lower than that of healthy
individuals, with a statistical significance of (P< 0.0085).
Additionally, after separating patient samples into groups of
men and women, Table (2) demonstrated that the iron
concentration did not significantly vary, with a statistical
function of (P<0.2046). The research revealed that the blood
serum of kidney failure patients had higher concentrations of
creatinine than that of healthy individuals. This difference was
statistically significant (P< 0.0001), as Table 3 illustrates, while
there is no difference in urea concentration between males and
females. As shown in Table 4.

Table 1: Concentrations of trace elements in two groups (subjects with
chronic kidney disease and healthy subjects) and their significance values
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Meant S.D Control Mean * S.D

Elements (G1) Patients (G2) p-value
Zinc (pg/dl) 126.3+14.88 102.9 +7.464 0.0001
Copper(mg/dl) 94.14 + 14.54 111.7 +40.03 0.0085
Iron(mg/dl) 75.15+19.91 16.98 + 11.09 0.0001

Table 2: Concentration of trace elements in two groups of patients with
Chronic kidney disease (males and females) and their significant values

Elements Group Meant S.D patient p-value

Males 103.7 +7.705

Zinc(ug/dl) 102.0+6.786

0.4762
Females

Males 103.3+35.75

119.7 +42.22 0.1724

Copper(mg/dl) Females

Males 13.93 + 6.063

16.06 + 5.654 0.2046

Iron(mg/d1) Females

Table 3: Concentrations of biochemical variables in two groups (people
suffering from Chronic kidney disease and healthy people) and their
significant values

Meant S.D Control

Parameters Mean t S.D Patients

(mg/dl) (G1) (G2) p-value
Urea 31.15+6.948 116.3 +£30.15 0.0001
Creatinine 0.8036+0.1997 7.558 + 2.608 0.0001

Table 4: Concentration of biochemical variables in the two groups of people
with chronic kidney disease (males and females) and their significant values

Parameters

Grou, Meant S.D patient -value
(mg/di) P P P
Males 1114.9 +25.72
Urea Females 1129.8 + 34.01 0.0605
- Males 8.140 + 2.490
Creatinine Females 6.981 + 1.933 0.0487

IV. DISCUSSION

The findings show that there is a discernible drop in zinc
concentration in the blood serum of kidney failure patients
when compared to healthy individuals, which is consistent with
the findings of the researchers 19,20. Additionally, the findings
supported researchers by demonstrating that there is no
variation in zinc content between males and females 22. It is a
fact that 40% to 78% of individuals with chronic kidney disease
have low levels of zinc in the blood 21. Three primary
explanations can be given for this outcome: alterations in the
body's reserves of this element; low digestive system
absorption. a reduction in zinc intake due to the patients' dietary
limitations, which prevent them from consuming foods high in
zinc 22-26. The dialysate's nature, which permits substantial
zinc excretion during the filtering process, is the fourth reason
why dialysis patients have zinc insufficiency 27. According to
certain other studies, there was a drop in the amount of zinc.

In dialysis patients, it was due to low levels of albumin in the
blood of these patients 28, as the zinc present in the serum is
combined with plasma proteins, especially with albumin, and
proteinuria (Proteinurea) in patients with kidney failure leads to
excessive excretion of zinc along with protein. Therefore,
persistent urinary loss of zinc may eventually lead to low zinc
levels in these patients. This occurs due to the conversion of
zinc into red cells under acidic condition 29. Whereas
functional iron insufficiency is characterized by sufficient iron
stores but insufficient availability for integration into erythroid
precursors, absolute iron shortage is characterized by severely
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diminished or missing iron stores. increased hepcidin hormone
levels contribute to this lack of functionality 30. Renal disorders
can lead to a reduction in systemic iron levels due to increased
urinary iron excretion and diminished hepcidin-mediated iron
transport, resulting in a decrease in erythropoietic-mediated
iron utilization through heightened urinary loss and decreased
erythropoietin 31.

Concerning copper, the findings in Table (1) excessive copper
levels in the body can lead to organ poisoning, various diseases,
and, in rare cases, death. This agrees with researchers 32.
Because elevated circulating copper levels have been associated
with a rapid deterioration in kidney function and a lower
glomerular filtration rate, the study noted that these factors may
be contributory risk factors for chronic kidney disease (CKD)
33-35. Overconsumption of copper-containing foods can lead
to copper buildup in the kidneys, which can result in
nephrotoxicity, which is defined by oxidative stress-induced
proximal tubule necrosis and cell damage, ultimately impairing
kidney function 36. Copper and kidney disease interact in both
directions; in patients with chronic kidney disease (CKD),
changes in protein metabolism may be the cause of circulating
copper level abnormalities37. Controlling copper levels in
CKD patients is essential to avoid problems. Despite the fact
that earlier observational research linked elevated copper levels
to CKD 38, the causative relationship remains uncertain due to
susceptibility to confounding and reverse causality in
traditional observational epidemiological studies.

The urea is an inert and relatively non-toxic moleculeurea,
however, is a direct and indirect uremic toxin, as demonstrated
by numerous investigations. In vitro and in vivo studies have
demonstrated that urea alters the phenotypic of smooth muscle
cells and promotes the expression of pro-apoptotic family
genes, although further research is needed to fully understand
the direct toxicity mechanisms of urea. Additional research has
demonstrated that urea indirectly damages proteins through
protein carbamylation, interfering with their cellular and
molecular functions and linked to the onset of chronic kidney
disease 39. A byproduct of protein metabolism, urea is
frequently utilized in clinical settings as a proxy for the severity
of chronic kidney disease and the suitability of dialysis 40.
The most commonly used indicator of renal function, serum
creatinine, has a complicated metabolic process. The
interpretation of blood creatinine as a marker of renal function
should be interpreted with caution because of the numerous
physiological and technological difficulties surrounding its
measurement, particularly in severe cases or among patients
with liver disease or low muscle mass. Serum creatinine can be
used to predict clinical outcomes and assess muscle mass in
addition to renal function41. Table 5 shows there is a difference
between creatinine concentration between males and females
that the results obtained are agree with the results obtained by
researchers 42.

CONCLUSION

The study found a decrease in the concentration of both trace
elements (Zn, Fe), and an increase in the concentration of the
trace element (Cu) in patients with kidney failure, and there is
no significant difference in the concentration of trace elements
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in male and female genders of patients with kidney failure. As
for biochemical variables, the study found an increase in the
concentration of both urea and creatinine in patients with
kidney failure. As for the difference in each sex, there is no
difference in the concentration of urea in each sex, and there is
a difference in the concentration of creatinine between the
sexes.
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