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Abstract

Irisin is a myokine that controls energy metabolism by making adipose tissue brown. The
present goal in doing this research was to determine how irisin concentration relates to other
biochemical markers of disease. Hemodialysis (HD) for chronic kidney failure. The study
included 30 individuals with end-stage renal disease on HD and 30 healthy subjects as the
control group. The ages of all patients and the control group ranged from (25 to 60) years. The
excluded criteria included patients with viral hepatitis and diabetes. Serum irisin concentration
and the level of fasting serum glucose (FSG), urea, creatinine (Cr), total protein (TP), albumin
(Alb), albumin to creatinine ratio (ACR), total cholesterol (TC), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (ALP), sodium (Na®), potassium (K"),
calcium (Ca*?), phosphorus (PO4), and vitamin D were measured. The results showed
significantly reduced serum irisin, vitamin D, Na*, K*, Ca*?, PO4, TC, ALT, AST, glomerular
filtration rate (eGFR), total protein TP, Alb, ACR, weight, height, and a significantly increased
level of urea, Cr, and ALP. in patients compared with the control group. Also, the results showed
significant negative correlations between irisin and age, weight, height, FSG, Alb, urea, AST,
ALP , ALT, Na, and vitamin D in the HD group. While significant positive correlations were
found between irisin and body mass index, Cr, Ca, Po4, Tp, TC, and K, as well as significant
negative correlations between vitamin D and weight, hight, BMI, FSG, Cr, Ca, POy, TP, Alb,
urea, ALP, ALT, and Na, While significant positive correlations were found between vitamin D
age, AST, and K, In conclude, it has been found that serum irisin levels and vitamin D levels
both fell considerably in uremic patients receiving frequent HD. Irisin has a perfect cut-off value
of 78% sensitivity and 99.9% specificity, according to a ROC analysis, suggesting it is a reliable
diagnostic marker.
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1. Introduction

In 2012, Bostrom et al., discovered irisin (derived from the Greek goddess Iris, which
means rainbow and messenger of the god) and considered it a novel cytokine. Irisin is a
glycosylated protein hormone with a molecular weight of about 12 KDa, composed of 112 amino
acid residues [1]. The kidneys, are a pair of reddish-brown bean-shaped organs located on the
lower right and left sides of the back, respectively. Typically, the liver will push the right kidney
down, making it sit lower than the left [2]. The kidney's primary functional and filtration unit is
the nephron. Around a million nephrons may be found in each kidney. There are two primary
structures in every nephron: the glomerulus and the tubule [3]. The fluid flow capacity between
glomerular capillaries and Bowman's capsule is measured as the glomerular filtration rate
(eGFR). A renal function test is the gold standard for diagnosing chronic kidney disease (CKD)
and determining the severity of the condition [4]. With a GFR of 15 mL/min or below, people
with stage 5 CKD are considered to have end-stage renal disease (ESRD). Because the kidneys
have lost almost all of their function at this point, dialysis or a transplant is necessary for survival
[5].
When the kidneys are unable to filter out waste and excess fluids, toxins accumulate in the blood
and contribute to a general feeling of illness. As a result, the kidneys will lose their capacity to
regulate blood pressure, produce a hormone that's essential for making red blood cells, and
activate vitamin D, which is necessary for healthy bones. The enzyme CYP27B1 (1-hydroxylase
of 25-hydroxyvitamin D) catalyzes this conversion. Genetic deficiency in CYP27B1 leads to a
scarce autosomal recessive condition characterized by the onset of rickets at an extremely young
age [6]. Dialysis is a therapy for people with stage 5 CKD in which toxins are removed from the
blood, and drugs are utilized to restore the kidneys' functions. Kidney transplantation is an
alternative therapy for end-stage renal disease [7]. Hemodialysis is a process wherein blood is
filtered and reintroduced to the body through a membrane. Due to the dialysate fluid covering
the membrane and maintaining a concentration gradient, substances are able to cross from the
dialysate to the blood [8]. Patients at increased risk of bleeding may undergo dialysis, even if
they are on anticoagulation. Although hemodialysis is the most effective therapy for ESRD [9],
the kidney's function was first evaluated by measuring the serum concentration of urea. The
kidneys eliminate almost 90% of the by-product urea produced during protein synthesis [10].

2. Materials and Methods

This study included patients who were admitted to Al-Yarmouk Teaching Hospital and the
Center for Diseases and Kidney Transplantation at Ghazi Hariri Hospital in the Medical City for
the period from October 2022 to January 2023. Blood samples were collected from chronic
kidney patients before dialysis, in addition to healthy individuals chosen as a control group
without any chronic diseases. The study included 30 individuals with ESRD on hemodialysis
(HD) and 30 subjects as a control group. The ages of all patients and the control group ranged
from 25 to 60 years. The excluded criteria included patients with viral hepatitis and diabetes.
Blood samples were taken from study groups (HD patients and controls). Blood samples were
collected between 11:00 and 8:30 using a 5 mL syringe into a gel tube and allowed to clot at
room temperature. Then, we centrifuged the sample at a speed of 3000 degrees per minute for 10
minutes to separate the serum. About 2 mL was used to determine the body mass index (BMI)
[11], albumin [12], urea [13], creatinine [14],fasting serum glucose (FSG) [15], total cholesterol
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(TC) [16], alanine aminotransferase (ALT) [17], aspartate aminotransferase (AST) [18], alkaline
phosphatase (ALP) [19], sodium (Na®), and potassium (K*) [20], calcium (Ca*®) [21] and
phosphorus (PO,) [22]. The residues were transferred to an Eppendorf tube and stored in a deep
freezer (-20 °C) to be used to determine the levels of serum irisin [23] and vitamin D [24].

The level of plasma 25(OH)D was measured using the Enzyme-Linked Fluorescent Assay
(ELFA) method by Biomerieux; Marcy-I'Etoile, France kit on a small VIDAS Biomerieux
automated immunological analyzer.

2.1 Statistical analysis

A mean = standard deviation was used to represent the outcomes. A t-test was used to compare
the significance of the differences between the groups. P-values of > 0.05 and < 0.05 were
regarded as statistically non-significant and significant, respectively. The link between the
several parameters was analyzed, and the correlation coefficient (r) was used to characterize it.
Using statistical software for the social sciences (SPSS) version 23.0 and Microsoft Office 2007,
this study determined the cutoff value, sensitivity, and specificity using a Receiver Operating
Characteristics (ROC) curve. Where the p-value was less than 0.05, the findings were judged to
be statistically significant.

3. Results and Discussion

Anthropometric and clinical features of the HD and control groups in the study are listed in
Table 1. There was a significant increase (p < 0.05) in age, SBP, and DBP, a significant decrease
(p < 0.05) in height and weight, and a non-significant decrease (p > 0.05) in BMI in the HD
group as compared to the control group.

Table 1. Anthropometric and clinical features of the HD and control groups.

Parameters Means £+ SD p-value

HD Control

(n=30) (n=30)
Age (years) 44.8+17.9 37.5+£13.8 0.05
Height (cm) 165.1+£ 6.3 170.5+10.2 0.05
Weight (kg) 68.6+12.8 75.5+10.3 0.05
BMI (kg/m?) 25.2+4.4 26.1+3.2 0.30
SBP (mmHg) 155.79 + 8.57 119.60 £ 2.44 0.001
DBP (mmHg) 90.17+3.0 78.67 £2.34 0.001

p <0.05: significant, p < 0.001 :high- significant, p > 0.05: non-significant.

Millions of people throughout the globe are living with CKD, making it a significant issue in
public health. Importantly, hypertension (HTN) is a predictor of CKD and its ultimate ESRD
manifestation. As a result, several recommendations stress the need for diagnosing and treating
HTN early to prevent the disease's worsening and its associated problems in both sexes [25].

Many pathways contribute to HTN in patients with CKD, illustrating the complexity of the
disease's pathogenesis. Sodium dysregulation increased sympathetic nervous system activity, and
variations in renin, angiotensin, and aldosterone system activity are all examples of these
pathogenic pathways [26]. There is a growing consensus throughout the globe that the ageing of
the population poses significant health risks. CKD, like many other age-related chronic diseases,
including dementia, has been demonstrated to increase in prevalence with age. This finding
suggests that the elderly population could be growing in size since acute chronic renal disease is
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a prelude to kidney failure. Urgent Need is for Kidney Transplantation (dialysis or kidney

transplant) [27].

The examination of kidney function in HD and control groups in the study is listed in Table 2.
There was a significant decrease (p < 0.05) in albumin and albumin to creatinine ratio (ACR), a
substantial increase (p < 0.05) in urea, creatinine, and eGFR, and a significant decrease in Tp in
the HD group as compared to the control group.

Table 2. Kidney function of the HD and control groups.

Parameters Means + SD p-value

HD Control

(n=30) (n=30)
eGFR (ml/min/1.73m?) 15.40+0.45 110.23+4.45 0.001
Albumin (g/L) 3.70+0.40 4.10+0.40 0.001
Urea (mg/dL) 128.70+35.40 25.90+6.90 0.001
Creatinine (mg/dL) 9.70+2.40 0.70+0.20 0.001
ACR (mg/g) 0.38+0.16 58520 0.001

p <0.05: significant, p < 0.001: high- significant, p > 0.05: non-significant.

Chronic renal failure patients have an energy expenditure that is not well regulated, although the
particular processes responsible for this are not well known. Impaired glucose metabolism,
metabolic acidosis, micro-inflammatory responses, and altered cellular protein turnover are only
some of the metabolic changes brought on by renal insufficiency [28, 29].

Examinations of liver function, total cholesterol, and FSG in HD and control groups in the study
are listed in Table 3. There was a significant decrease (p < 0.05) in TC, AST, and ALT, as well
as a significant increase in ALP and a non-significant decrease in FSG in the HD group as
compared to the control group.

Table 3. Biochemical parameters of the HD and control groups.

Parameters Means £+ SD p-value

HD control

(n=30) (n=30)
FSG (mg/dL) 96.20£24.30 96.40£10.10 0.50
TC (mg/dL) 166.18 + 20.03 178.6+£32.70 0.05
AST (U/L) 12.90+3.60 28.80 £5.60 0.001
ALT (U/L) 15.70+5.70 32.70+8.80 0.001
ALP (U/L) 284.90£202.30 80.6+18.80 0.001

p <0.05: significant, p <0.001:high- significant, p > 0.05: non-significant.

Monitoring hepatic enzyme levels has been found to be a valuable prognostic predictor in CKD
and ESRD [30, 31]. Many studies have shown that serum aminotransferase levels frequently
decrease in CKD patients. Inhibition of tyrosine kinase activity in endothelial cells, which in turn
impairs endothelial NO synthase function; promotion of high production of reactive oxygen
species (ROS); and apoptosis due to increased degradation of pyrophosphate, which promotes
atherosclerotic lesions in the vascular wall, are all possible mechanisms connecting ALP with
endothelial dysfunction [32, 33].

High levels of ALP in CKD patients may be used as an indicator of declining kidney function, as
shown by the research of Angela [36], who discovered a strong inverse correlation between
eGFR and ALP [30].
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Table 4. Level of Na, K, Ca, and iPO4 in HD and control groups.

Parameters Means = SD p-value
HD control
(n= 30) (n=30)
Irisin 17.5+16.10 32.0£7.0 0.001
Vitamin D 174.8+£52.20 229.8£69.0 0.001

p <0.05: significant, p < 0.001:high- significant, p > 0.05 non-significant.

The levels of serum electrolytes (Na*, K*, Ca™, and iPO,4) in the HD and control groups in the
study are listed in Table 4. There was a significant decrease (p < 0.05) in Na, K, and Ca and a
non-significant decrease in iPO4 in the HD group as compared to the control group.

According to a study by Luo et al., patients with CKD had abnormally low levels of K in their
blood. Some HD patients (eGFR 60 or below) had their K* ion levels analyzed to learn more
about the nuances of their blood potassium levels. Luo et al., identified a strong correlation
between an increase in body fluids and a higher mortality rate due to K* ions, suggesting that a
slow GFR raises blood K" levels, putting patients at risk of dying [35]. Since the dialysis
machine flushes extra K* from the kidneys, blood K* levels drop after treatment. Another major
contributor to low K levels is vomiting, which causes the mineral to be lost from the digestive
system [36].

The activation of vitamin D during dialysis promotes the re-absorption of Ca*? lost into the urine
by the kidney and tubes, and the transfer of Ca*? from the dialysate to the patient's blood also
contributes to an increase in the patient's ionized calcium levels after dialysis [37].

Table 5 lists the levels of serum irisin and vitamin D in the HD and control groups. There was a
significant decrease in serum irisin and vitamin D in the HD group compared to the control

group.

Table 5. Serum Irisin and vitamin D levels of HD and control groups.
p <0.05: significant, p < 0.001: high- significant, p > 0.05: non-significant.

Parameters Means £+ SD p-value
HD Control
(n=30) (n=30)
Na* 108.2+17.40 141.1+1.40 0.001
K* 3.4+1.10 4.0+0.40 0.05
Ca* 4.4+1.60 5.0+1.50 0.05
iPO, 3.4+0.80 3.6+0.50 0.30

Patients on HD may have reduced muscle volume compared to those with CKD, suggesting that
this might be a reason for the decrease in irisin level. Previous studies have demonstrated that the
amount of muscle mass influences the production of irisin by muscles [38].

Another study found a direct connection (r-adjusted = 0.277) between irisin levels and GFR
among 532 CKD patients (including 169 on HD). This work validates earlier investigations that
showed a clear association between GFR and irisinemia. It also found an inverse correlation
between age and serum irisin, which, remarkably, appeared to decrease in individuals with lower
levels of GFR. In this setting, it is not surprising that CKD patients have reduced irisin levels
compared to healthy controls [39].
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When renal function falls, so does the body's capacity to convert 25(OH)D to 1,25(0OH).D (1,25
dihydroxy vitamin D or calcitriol). It is also possible that the kidneys' capacity to absorb 25
(OH)D might be compromised, leading to insufficient levels of the vitamin [40].

There were significant negative correlations between serum irisin and age, weight, height, FSG,
Alb, urea, AST, ALP, ALT, Na, and vitamin D levels in the HD group. At the same time,
significant positive correlations were found between irisin and BMI, Cr, Ca, PO,, TC, and K*
levels in the HD group, as shown in Table 6.

Table 6. Correlation between serum irisin with other parameters in control.

Groups Irisin Correlation coefficients(r) p-value
Parameters Control HD Control HD
Age -0.01 -0.01 0.000 0.000
Weight -0.19 -0.04 0.000 0.000
Height 0.11 -0.09 0.000 0.000
BMI -0.33 0.003 0.000 0.000
FSG -0.20 -0.12 0.000 0.000
Cr 0.03 0.01 0.000 0.000
Ca* 0.14 0.53 0.000 0.000
PO, 0.07 0.13 0.000 0.000
Alb -0.17 -0.21 0.000 0.000
Urea 0.125 -0.05 0.000 0.000
AST 0.211 -0.13 0.000 0.000
ALP 0.08 -0.17 0.000 0.000
ALT 0.04 -0.04 0.000 0.000
Na* 0.06 -0.17 0.000 0.000
K* -0.29 0.04 0.000 0.000
Vitamin D -0.006 -0.24 0.000 0.000

There were significant negative correlations between vitamin D and weight, height, BMI, FSG,
Cr, Ca*?, PO, Alb, urea, ALP, ALT, and Na levels in the HD group. While significant positive
correlations were found between vitamin D and age, AST, and K" levels in the HD group as
shown in Table 7.

In this study, there is no significant correlation between the duration of dialysis and the level of
vitamin D. The current findings were in agreement with those of those who measured 25-
hydroxyvitamin D levels in 120 HD and 31 peritoneal dialysis patients and found that there was
no correlation between vitamin D levels and the duration of dialysis. Moreover, it showed that
there is no significant correlation between the duration of dialysis and the level of vitamin D
[41]. The ROC test for irisin showed a perfect cutoff value with 78% sensitivity and 99.9%
specificity, which indicates it is considered a good diagnostic marker. The cutoff value is lower
than 23.2 representatives of patients. The result of Irisin was interesting as compared to the
results of urea and creatinine, as shown in Table 8, Figures 1 and 2.
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Table 7. Correlation between serum vitamin D with other parameters in HD and control groups.

Groups Vitamin D Correlation coefficients (r) p-value
Parameters Control HD Control HD
Age 0.21 0.26 0.000 0.000
Weight 0.11 -0.08 0.000 0.000
Height -0.12 -0.20 0.000 0.000
BMI 0.24 -0.02 0.000 0.000
FSG 0.16 -0.11 0.000 0.000
Cr 0.29 -0.17 0.000 0.000
Ca® 0.28 -0.16 0.000 0.000
PO4 -0.53 -0.02 0.000 0.000
Alb -0.35 -0.05 0.000 0.000
Urea 0.08 -0.09 0.000 0.000
AST 0.14 0.24 0.000 0.000
ALP -0.11 -0.20 0.000 0.000
ALT -0.13 -0.02 0.000 0.000
Na* 0.12 -0.06 0.000 0.000
K* 0.08 0.25 0.000 0.000
Table 8. The ROC for HD and control groups.
Test Result Area% Sensitivity  Specificity = Cut-off  Asymptotic Asymptotic 95%
Variable (s) % % value Sig. Confidence Interval
Lower Upper
Bound Bound
Irisin 91% 78% 100% 16.5 0.00 0.83 0.99
Vitamin D 69% 65% 99% 187 0.01 0.55 0.83
Urea 100% 100% 100% 53.8 0.00 1.0 1.0
Cr 100% 100% 1005 25 0.00 1 1
ROC Curve
[ 9 Source of the
Curye

2"

:

m ‘

r

1 - Specificity

Figure 1. The ROC of the ability for irisin as a good diagnostic marker.
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ROC Curve

Source of e
Curve

Daderwrce |20

Sensitivity

1 - Specificity
Figure 2. The ROC of urea and creatinine.

4. Conclusion

Serum irisin levels were shown to be lower in our research among uremic patients receiving
routine HD; also, vitamin D levels significantly decreased. The ROC test for irisin showed a
perfect cutoff value with 78% sensitivity and 99.9% specificity, which indicates it is considered
a a good diagnostic marker. The cutoff value is lower than 23.2 representatives of patients. The
result of irisin was interesting as compared to the results of urea and creatinine.
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