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Abstract

There is a significant correlation between kidney stones, type of food, environment, and the
variety of medication taken, as well as genetic conditions, as well as the effect of the level of
electrolytes on the formation of stones. This study was conducted in the laboratories of Kirkuk
General Hospital and the Public Health Laboratory in Kirkuk Governorate from 1/12/2019 to
1/1/2021, Where the study included (60) samples of people with kidney stones ranging in age
from (30-72) years, the number of men (32) men and the number of women (28) women, as well
as (30) blood samples were collected from healthy people, where the number of men was (15)
men and the number of women was (15) women, and they were chosen randomly from the
residents of Kirkuk governorate.

This study also includes some biochemical variables: Levels of the hormone hepsidine and
cortisol, And measuring the concentration of electrolyteschloride (CI") and magnesium (Mg ™),
[and body mass index). In addition, the age relationship was studied and the number of times
stones formed as well as gender were studied and compared with the control group. Where the
current study showed:

The results showed that there was no significant difference in the levels of the hormone abelin in
all the variables studied, as for the hepcidinhormone, the results showed a high significant
decrease (p <0.0001) in the levels of the hepcidinhormone in the group of patients with kidney
stones compared to the control group, as well as the results showed a significant difference. (p
<0.0001) in the two groups of patients compared with the control group at body mass, and the
results showed that there was no significant difference in the levels of the Hepatidine hormone
when the rest of the variables studied,Also, a significant increase (p <0.0001) was found in their
effect on the level of the hormone cortisol in the group of patients with kidney stones compared to
the control group, and also a significant decrease (p <0.0001) was found in the levels of the
hormone cortisol among the group of patients with kidney stones for female patients compared
with males Patients, while there is no significant increase in patients for the rest of the variables
studied in this study.

1-Introduction

HepcidinA normal iron balance depends on the close relationship between metabolized iron
absorption and the body's need for iron®. There is a major factor that plays a role in storing iron
stores in the body and absorbing intestinal absorptive cells. This factor is a hepatic peptide
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hormone called Hepcidin®. This hormone has been discovered as a mediator in natural immunity,
as its level increases with inflammation and infection, and this hormone plays an important role in
regulating the process of iron absorption from the intestine and its recycling, as well as in the
process of storing iron®. Hepcidinis a peptide hormone made in the liver that was discovered in
2000“. And in humans, it is called HAMP (Hepcidin antimicrobial peptide), which is the gene
encoding hepcidin. It was initially called the hepsidin peptide antimicrobial hormone expressed in
the liver. It has an antimicrobial effect. The Hep-prefix in the designation of hepsidin refers to the
production of this peptide in the liver which possesses a microbicide referred to by the-cidin
portion of this designation®. Hepicidin was extracted in mice in both iron overload conditions as
in inflammation®.

Kidney stones are mineral concretions in the renal calyces and pelvis that are found free or

attached to the renal papillae. By contrast, diffuse renal parenchymal calcification is called
nephrocalcinosis'”’. Stones that develop in the urinary tract (known as nephrolithiasis or
urolithiasis) form when the urine becomes excessively supersaturated with respect to a mineral®,
leading to crystal formation, growth, aggregation and retention within the kidneys®. Globally,
approximately 80% of kidney stones are composed of calcium oxalate mixed with calcium
phosphate (CaP). Stones composed of uric acid®®, struvite and cystine are also common and
account for approximately 9%, 10% and 1% of stones, respectively®. Urine can also become
supersaturated with certain relatively insoluble drugs or their metabolites, leading to
crystallization in the renal collecting ducts (iatrogenic stones). For example, patients with HIV
who are treated with protease inhibitors such as indinavir and atazanavir are at risk for developing
nephrolithiasis®?. Both indinavir and atazanavir are metabolized by the liver, with a considerable
proportion of the drug excreted in the urine unchanged, leading to their crystallization and the
formation of kidney stones™. Even when given as part of a multiple drug regimen, atazanavir can
crystallize in the urine and form kidney stones®.
Cortisol, also known as Hydrocortisone, is one of the steroid hormones that are synthesized from
cholesterol in the adrenal cortex in the zonafasciculata region of mammals by the effect of the
adrenocorticotropic hormone, which allows the cells to carry out most of the glucocorticoids and
the carbohydrates that join the metabolites. With its functions in various tissues of the body, it is
considered one of the stress and stress hormones *®. When stress occurs, the brain response
begins with the secretion of the hormone cortisol, which raises blood glucose “®, by inhibiting
insulin secretion, and the liver begins to release glucose “”. The highest level of cortisol reaches
within half an hour after the onset of stress, and to remove it approximately two hours are
required in case of severe stress, the cortisol level is twenty times higher than normal ®.

Chloride is found in the extracellular fluid (ECF) and is the main negative ion in this fluid.
Chloride is one of the important factors in maintaining the proper distribution of water inside the
body, and it helps to maintain the osmotic pressure in the cells of the body @, and it works to
maintain the natural balance between positive and negative ions (normal anion-cation balance) in
the vicinity of the external cellular fluid. Thus, it preserves the vitality of cells®®. The chloride
ion is present in the clear gastric juice at a concentration slightly higher than the blood plasma as
the presence of chloride participates in the formation of hydrochloric acid in the stomach.
Deficiency in blood leads to decreased growth, loss of appetite, lethargy and weakness @Y.

Magnesium is one of the important elements in the human body and its presence reflects good
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health, and the body contains 1 (Kg) of magnesium, most of which is in the bones and soft tissues
such as the liver, kidneys and muscles, and only (1)% of it is present in the ECF and 20 - 30% of
it is Associated with proteins and the rest is in the form of a free ion, the body needs magnesium
in many vital reactions and maintains normal muscles and is important in the functioning of the
nervous system and maintains steady heart rhythmic beats and gives a healthy immune system
and contributes to regulating blood sugar levels and maintains pressure Normal blood “). It also
increases the efficiency of the renal tubules of citrate absorption, about (25-66)% of it is absorbed
in the upper part of the intestine and this absorption process is inhibited by increasing the
concentration of calcium and phosphate ions, while vitamin D3 and the hormone PTH play a key
role in increasing its absorption, which in turn works. On inhibiting the secretion of thyroid
hormones .

2-Materials and Methods

Samples

Patients group:  This study was conducted in the laboratories of Kirkuk General Hospital and
the Public Health Laboratory in Kirkuk Governorate from 12/1/2019 to 1/1/2021, where the study
included (60) samples of people with kidney stones whose ages ranged from (30-72) years. The
number of men is (32) men and the number of women is (28) women. Pathological cases with
kidney stones were confirmed after conducting clinical examinations and referring them to the
specialist doctor and conducting an ultrasound examination (sonar).

group control:(30) blood samples were collected from healthy people, where the number of men
was (15) men and the number of women was (15) women, and they were randomly selected from
the population of Kirkuk governorate.

Collection Of Blood Samples: The blood was drawn from the vein using a needle (syringe) in the
size of (mlI5) and the blood was placed in a vacuum tube containing GEL (Tube gel), which is free
from the anticoagulant substance EDTA, and the blood was left in this tube at room temperature
for (30 minutes) The serum was separated by a Centrifuge centrifuge at a speed (3000 rpm) for a
period of (20 minutes). Then, it was transferred to its plain plastic tube and stored at -20 °C. The
exact questions of the patients and companions were recorded through a special questions form
for each patient.

Diagnostic kits (Hepcidin) : the manufacture company Bioassay Technology laboratory.
Magnesium ion the manufacture company Biolabo

Cortisol TOSOH AIA-360Y

Chloride ion ion in blood serum were directly quantified by the Easylyte Na + analyzer based on
lon Selective Electrodes (ISE) technology®?.

3-Results

Hepcidin Hormone: Table (1-1) and Figure (2-3) show the mean + standard deviation (SD) of the
concentration of hepsin hormone in the blood serum where there is a high significant decrease (p
<0.0001) in the levels of hepsin hormone in the group of people who ran in the combination of
results. (+ 14.50469 974.8500), (+ 13.58144 1005.5900) in control passengers, respectively, as are
from Table (2-3) (signs of aging and age comparison of patientsThe results for the age group (30-
49): (+ 33.206 978.394), (x 33.206 1000.394) for patients and the control group respectively, as
well as for the age group (50-72) (970.845 + 19.16), (x 19.163 1009.845) for patients and the
control group. Respectively, there were no significant differences in the female patient group
compared with the female control group (x 17.683 961.823), (17.683 + 1010.823) for patients and
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the control group, respectively, as well as the absence of significant differences in the male patient
group compared to the male control group (x 30.040 985.858. ), (£ 30.040 999.858) for patients
and the control group respectively, and there was a significant difference (p <0.0001) in the two
patient groups.Compared with the control group whose body mass ranges between (25-29) (x
33.397 956.585), (+ 33.397 1001.585) for patients and the control group respectively, as well as
the group of patients whose body mass ranges (30-33) (x 34.264 989.030), ( 34.264 + 1007.030)
for the patients and the control group, respectively. Likewise, there was no significant difference
for patients who had stones more than once compared with the group of patients who had stones
for the first time (£ 25.292 966.313), (£ 54.225 982.568), for the group of patients who had stones
for the first time and who had more than once in a row.

Table (1-1) levels of the hormone pg / ml hepsin in the blood serum of the control group and the
patient group depending on age, gender, body mass and number of times stones

Groups Hepcidinpg/ml
Mean + SD
Control Patients
Total +13.581441005.5900 + 14.50469 974.8500
Age year (49-30) + 33.206 1000.394 + 33.206 978.394
(72-50) +19.163 1009.845 970.845 +19.16
Gender Male + 30.040999.858 + 30.040985.858
Female +17.6831010.823 +17.683961.823
BMI (25-29) + 33.397 1001.585 + 33.397 956.585
(30-33) + 34.264 1007.030 + 34.264989.030
How often Once +25.292 966.313
More than once +54.225 982.568
P value
Total <0.01
Age year (49-30) Patients 0.565
(72-50)
(49-30) Control 0.781
(72-50)
Gender Male Patients 0.295
Female
Male Control 0.921
Female
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BMI 25-29 Patients 0.05
30-33
25-29 Control 0.890
30-33
How often Once Patients 0.165
More than once

Cortisol Hormone :Table (1-2) shows the mean + standard deviation (SD) of the cortisol hormone
concentration in the blood serum of both the control group and the patient group. Where a
significant increase (p <0.0001) was found in their effect on the level of the hormone cortisol in
the group of patients with kidney stones compared with the control group, and also a significant
decrease (p <0.0001) was found in the levels of the hormone cortisol among the group of patients
with kidney stones for female patients compared with male patients. While there is no significant
increase in patients for the rest of the variables studied in this study.

Table (1-2) Levels of the hormone cortisol pg / dl in the serum of the control group and the
patient group depending on age, gender, body mass and number of times stones

Groups Cortisol pg/dl
Mean + SD
Control Patients
Total 15.1000 + 1.48649 + 1.60516 20.8150
Age year (49-30) +1.562 20.700
(72-50) +1.744 21.032
Gender Male +1.586 21.323
Female +1.33520.135
BMI (25-29) +1.67420.818
(30-33) +1.637 20.815
How often Once +1.488 16.142
More than once + 1.56425.309
P value
Total 0.0001
Age (49-30) Patients
year (72-50) 0.456
(49-30) Control
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(72-50)
Gender Male Patients 0.002
Female
BMI 25-29 Patients 0.994
30-33
How Once Patients 0.006
9kl More than once

Chloride ion:Table (1-3) shows the mean * standard deviation (SD) of the chloride ion in serum
of both the control group and the patient group. The presence of a significant increase (p <0.0001)
in the blood serum of patients with kidney stones compared to the control group, as well as the
presence of a significant increase (p <0.0001) in the blood serum of patients with kidney stones in
the age group (50-72) compared with the age group (30-49). ), As well as the presence of a high
significant increase (p <0.0001) in the blood serum of kidney stone patients for patients who had
stones more than once compared to patients who first formed them. There was no significant
difference for the rest of the variables studied in this study.

Table (3-10): mEq / L chloride ion levels in the blood serum of the control group and the patient

group depending on age, gender, body mass and number of times stones

Groups Chloride ion
mEg/L
Mean + SD
Control Patients
Total +6.25315 110.7767 +6.07431 126.0650
Age year (49-30) +6.070 110.344
(72-50) +4.861144.327
Gender Male +5.876 125.910
Female + 6.652 126.327
BMI (25-29) +6.024 125.033
(30-33) +6.031127.256
How often Once +4.935120.550
More than once +4.493129.541
P value
Total 0.00001
Age (49-30) | Patients 0.001
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year (72-50)
Gender Male Patients 0.804
Female
BMI 25-29 Patients 0.161
30-33
How Once Patients 0.021
often More
than once

Magnesium ion :Table (3-4) shows the mean + standard deviation (SD) of the magnesium ion in
blood serum of both the control group and the patient group. The presence of a significant
decrease (p <0.0001) in the blood serum of patients with kidney stones compared to the control
group, as well as the presence of a significant decrease (p <0.0001) in the blood serum of patients
with kidney stones in the age group (50-72) compared with the age group (30-49). ), As well as
the presence of a high significant decrease (p <0.0001) in the blood serum of kidney stone
patients for patients who had stones more than once compared to patients who first formed them.

There was no significant difference for the rest of the variables studied in this study.

Table (1-4) levels of mEq / L magnesium ion in the serum of the control group and the patient

group depending on age, sex, body mass and number of times stones

Groups Magnesium ion
mEqg/L
Mean + SD
Control Patients
Total +0.17436 2.3167 +0.281021.5967
Age year (49-30) +0.273 1.581
(72-50) +0.227 1.497
Gender Male +0.277 1.597
Female + 0.300 1.604
BMI (25-29) +0.300 1.664
(30-33) +0.2461.530
How Once +0.151 1.875
OfteN ™ \fore than +0.2081.297
once
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P value
Total 0.00001
Age year (49-30) Patients
(72-50) 0.021
Gender Male Patients 0.927
Female
BMI 25-29 Patients 0.067
30-33
Howoften Once Patients < 0.0001
More than
once
4- Discussion

Hepcidin Hormone: The results of the current study agree with researchers Norishi Ueda and
Kazuya Takasawa 2018 who found a decrease in the levels of the hormone hepsidin in kidney
patients ®. The reason may be attributed to the low levels of the hormone hepsidin as a result of
the increase in iron levels, as the high iron in kidney stone patients contributes to the low level of
hepsidin. As a result of the accumulation of this iron in the body and its increased absorption by
the intestine, this disorder causes an increase in the androgen that is also responsible for the
disturbance in the levels of the hormone hepcidin®®®, as the increase in iron levels leads to a
decrease in the level of the hormone hepcidinas a result of the accumulation of iron in the body
and its increased absorption by the intestine ® It is also believed that the hormone hepcidinis
linked with Ferritin, which increases iron absorption and thus reduces the concentration of hepsin
in the blood ®. The results of the current study showed a significant decrease of the
hepcidinhormone in patients with kidney stones compared to the control group in BMI, and this is
consistent with Nicole U. Stoffel and his et al 2020 who found a decrease in the level of the
hormone hepcidinwhen increasing body mass®®, where they found that the reason is due to the
distribution of fats in the body and its effect on iron metabolism, which affects the absorption of
iron in the body and the level of iron in the blood rises ”. As for the rest of the variables that
were studied on the hepsin hormone in this study, they were not significant.

Cortisol Hormone:The results of the current study are consistent with what researchers SuraZahim
Hussein and Susan Jameel ALI 2019 reported®®. They found an increase in the levels of the
hormone cortisol in kidney patients “ , The results of the current study also showed a lower level
of cortisol in sick females compared to sick males and this is consistent with what was reported by
the researcher Clare Netherton and his et al 2004 ©%, and the reason may be attributed to the
effect of the male hormone testosterone on the hypothalamic pituitary hormone (HPA), which In
turn, it increases the hormone cortisol 2.

Chloride ion: The results of the current study agree with what was reported by Vincenzo Panuccio
2020 and his et al®. Perhaps the main reason for the high levels of chloride ion is the loss of the
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kidney’s effectiveness in maintaining the acid-base balance “%. Moreover, the results showed a
high significant difference in the age groups (49-72) years compared with the age group (30-49)
years, and these results are consistent with what was reported by Richard J. Miron 2018 and his et
al® and it is believed that the reason is Low blood sodium, as well as the use of diuretics that
increase the level of chloride, as well as some diseases such as diabetes (21), The results also
showed an increase in the level of chloride in patients who had stones more than once compared
to patients who had formed for the first time, and these results are consistent with what was
reported by the researcher AkshayRandad MS 2019 and his et al®®. The reason may be the poor
performance of the kidneys and some other diseases that affect the kidneys, such as diabetes and
blood pressure 9.

Magnesium ion:The results of the current study agree with what was reported by the researcher
LvoLaranjinha 2019 and his group ©*, and this may be due to some factors, including
malnutrition or infection with some chronic diseases that led to a decrease in the level of
magnesium in patients and thus led to an increase in the permeability of this element with urine,
which led to Excessive urinary magnesium as well as the low level of magnesium is one of the
most important factors that lead to the occurrence of kidney stones because the high magnesium
prevents the occurrence of kidney stones and when it is low, these stones formed and this has
been confirmed by studies by Preminger (1994)9 As for the effect of age on the level of
magnesium, this was consistent with what Wolf, 2004 found who indicated the superiority of
age groups of healthy people compared to patients, and the reason may be due to nutritional and
genetic factors as some patients have a gene that controls the level of calcium when exposed to a
different condition. Normally, it reduces its level in the blood through the effect of this gene on
the utilization of the magnesium present in the food, so the level of magnesium decreases, which
resulted in an imbalance in the metabolism of calcium and its deposition in the form of kidney
stones ¥, Once compared with patients who first conceived and this is consistent with what was
stated by the researcher Omer 2003%”), the reason may be due to the impairment of the kidneys

and their poor functioning and cannot prevent the excretion of chloride with the diuresis®?.
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