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Abstract---Chronic kidney disease (CKD) is a growing global health 

problem. The adipose tissue may directly affect the kidney through its 
activity as an endocrine gland through the secretion of adipokines. 

This study was a cross sectional which conducted in Kirkuk city for 

the period from June 2020 to September 2021.study population age 
ranged from (30 – 90) years old. The total of 80 subjects was separated 

to two groups as following: Kidney failure group: 65 patients and 

control group: 15 patients. The results referred to the increased levels 

of Apelin, Adipsin and C reactive protein (CRP) in CKD with highly 
significant differences (P≤0.01) when compared with control group, 

also a positive correlation was found between Adipsin and Apelin in 

the second stage (r = 0.742) , the third stage (r = 0.573) and in the 
fifth stage (r = 0.552). 
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Introduction  
 

Chronic kidney disease (CKD) is a growing global health problem. It is estimated 

that this disease will become the fifth leading cause of death worldwide by 2040 

(Vanholder, R. et al. 2021). CKD refers to the gradual and irreversible 
deterioration in kidney function and is defined as 3-month renal damage based 

on the presence of abnormal structure or function or abnormal glomerular 

filtration rate with or without evidence of kidney damage (Denker et al., 2015). 
CKD is divided into five stages based on kidney function, early stage CDK is the 

least mild, stages 2 and 3 manifest in kidney damage and are generally 

asymptomatic, while more advanced stages of CKD stages 4 and 5 require 
treatment Uremia and its complications and eventual renal replacement therapy 
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in end-stage renal disease (Rangel-López et al., 2013). End-stage renal disease or 

ESRF is a condition of progressive loss of kidney function that leads to the 

necessity of renal replacement therapy (dialysis/organ transplantation) (Aeddula, 

2020). 
 

Adipocytokines, which are regulatory peptides, are secreted primarily by adipose 

tissue (Scheja and Heeren., 2019), collectively defined as molecules such as 
cytokines and hormones and function with endocrine activity, more than 600 

have been identified (Raimo, 2015). These molecules are involved in the regulation 

of various pathophysiological processes, including secretion of adipokines, 
oxidative stress, inflammation, and metabolic changes that lead to hyperglycemia, 

insulin resistance, and hypertension. Abnormal leakage of fatty acids within or 

between tissues contributes, for example, to the development of obesity and 
related metabolic disorders (Stern,J.et al,2016). The adipose tissue may directly 

affect the kidney through its activity as an endocrine gland through the secretion 

of adipokines. (Kovesdy CP, et al. 2017). 

 
Apelin is a biologically active peptide produced from white adipose tissue (Kleinz 

MJ et al., 2005). Apelin is an APJ receptor (a G-protein coupled receptor bound to 

angiotensin II receptors). Studies have shown that the apelin/APJ system is 
widespread in the body and is involved in important physiological functions, 

including cardiovascular homeostasis, renal homeostasis, energy metabolism, 

and fluid homeostasis (Knauf et al., 2013). The Apelin/APJ system is expressed in 
the kidney. Serum apelin levels have been reported to be closely associated with 

the development of a variety of kidney diseases (Day RT et al., 2013). The 

apelin/APJ system may have potential therapeutic value for the treatment of 
vascular calcification in chronic kidney disease (Han et al., 2016). Apelin also has 

complex effects on renal hemodynamics and tubular function (Hus-Citharel et al., 

2014).     

 
Adipsin (Complement factor D) was first described in 1987 (Cook KS et al., 1987). 

It is required for alternative complement pathway activation and is primarily 

synthesized by adipocytes and macrophages (Ouchi et al., 2011). Adipsin has 
been identified as a complement factor (complement) , which plays an important 

role in the immune system (Ricklin D et al., 2010) The main function of Adipsin is 

to catalyze the breakdown of complement factor C3 to C3a, in which it acts Factor 
D dissociates factor B bound to C3b, resulting in the formation of the C3bBb 

complex, which is the alternative pathway of C3 convertase (Zhou et al.,2018). 

Adipsin is synthesized during lipolysis and stimulates the hunger center (Lo, J.C. 
et al., 2014). 

 

C-reactive protein (CRP) is a classic acute phase protein that is produced in the 

liver under the stimulation of cytokines such as TNF, IL-1 and IL-6 (Gohel et al., 
2013). It is the most commonly used inflammatory marker. It is associated with a 

higher risk of cardiovascular events and mortality (Tsai Y et al., 2016). CRP is an 

established marker of systemic inflammation in the general population as well as 
patients with CKD. Inflammation plays an essential role in the pathophysiology of 

CKD and is associated with cardiovascular disease and mortality in CKD. A 

consistently elevated CRP level is associated with all-cause mortality in ESRD. It 
is also an indicator of malnutrition and cardiovascular disease in dialysis patients 
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(Abraham et al., 2009). Patients with CKD had higher levels of CRP than those 

without CKD (Fox et al., 2010). The study aimed to assess the role of Apelin, 
adipcin and Crp in Chronic kidney disease patient. 

 

Materials and Method 
 

A cross section study done in Kirkuke city for the period from June 2020 to 

September 2021.study population age ranged from (30 – 90) years old. The total 

of 80 subjects was separated to groups as following: 

 Kidney failure group: 65 patients include (the first stage: 13 patients, the 

second stage: 13 patients, the third stage: 13 patients, fourth stage: 13 

patients, the fifth stage or the stage of hemodialysis: 13 patients) 
• control group: 15 patients 

Serum adipsin was measured using Human CFD(Complement Factor D) ELISA 

Kit with Sensitivity: 0.94ng/mL by Elabscience, Inc. serum Apelin was measured 
using Human APLN(Apelin) ELISA Kit with sensitivity: 37.50 pg/mL by 

Elabscience, Inc. The CRP concentration is determined by comparing the turbidity 

of the samples with the standard concentration. Using the HP-AFS/1 

Immunoassay Analyzers.  
 

The Result and Discussion 

 
Table 1 shows the concentration of Apelin, Adipsin and CRP in CKD stages 

compared to the control (P≤0.01). 

 

Group Mean ± SD 
CRP 

 

Mean ± SD 
Adipsin 

Mean ± SD 
Apelin 

Control Group 2.33 ± 0.814 F 1.5166 ± 0.1191  b 0.4116 ± 0.1280  cd 

Stages1 16.96 ± 6.06 E 1.3315 ± 0.1476  c 0.3510 ±  0.0770  d 

Stages 2 25.18 ± 8.78 D 1.3517±  0.0764  c 0.4414 ± 0.1004  c 

Stages 3 62.12 ± 4.58 C 1.5079 ± 0.0631  b 0.4914 ± 0.0956  bc 

Stages 4 109.26 ± 14.25 B 1.5770 ± 0.1248  b 0.5305 ± 0.0847  b 

Stages 5 128.67 ± 25.12  A 1.8875±  0.1668  a 0.6363 ± 0.1978  a 

  

Apelin concentration were high significantly increased in CKD patients stages 

1,2,3,4,5 (0.3510 ±  0.0770, 0.4414 ± 0.1004, 0.4914 ± 0.0956, 0.5305 ± 0.0847, 
0.6363 ± 0.1978 pg/ml) respectively compared with the healthy controls(0.4116 ± 

0.1280 pg/ml) (P ≤0.01) as shown in table (1) and figure (1) . 
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Figure 1: Levels of Apelin (pg/ml) in CKD Stages 1, 2, 3, 4, 5 patients and 

control 
 

A positive correlation was found between Apelin and Adipsin in the second stage 

(r = 0.742), the third stage (r = 0.573). and in the fifth stage (r = 0.552). 
 

 
 

Apelin, according to Mafra et al. (2012), is an osteoblastic factor, which protects 
bone in adult patients undergoing dialysis. It may promote growth and increase 

its focus with age. In addition, apelin concentration can be increased as a result 

of the development of endothelial dysfunction/inflammation in CKD patients 
(Malyszko et al., 2008). It acts as a vasoactive peptide. It is also expressed in 

glomeruli and causes inflammation and endothelial dysfunction in CKD (Briffa et 

al., 2013). 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

Control Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Series1 0,4116 0,4231 0,4414 0,4914 0,5305 0,6363

d c c
bc

b

a
A

p
el

in
  p

g 
/ 

M
L

Apelin  pg / ML



         13130 

In a study by Szczepańska et al. (2015) the concentration of apelin was 

significantly higher in children with CKD than in the control group. Several 
studies have shown the importance of the apelin/APJ system in kidney disease 

(Huang et al., 2018) as it was found to be increased in patients with stage 5 CKD, 

even after treatment and dialysis (Szczepanska et al., 2015). 
 

The results of the current study are in agreement with the results of Zhang et al 

(2009), Büyükbakkal et al (2015). They found that apelin levels were higher in 

dialysis patients than in healthy individuals. However, Khaled et al (2017) found 
that serum apelin was significantly lower in ESRD patients on dialysis compared 

to the control group, and Leal et al (2012) observed no difference between apelin 

levels in dialysis patients and those in healthy individuals. 
 

The results of the current study did not agree with Xuehong et al (2020) where it 

was found that serum apelin levels were not significantly associated with the 
development of chronic kidney disease, and there were also no significant 

differences in apelin levels between CKD groups in the study of Yavuz et al. 

(2015). 
Fig. 5 shows that there was a high significant increase in Adipsin concentration in 

CKD patients stages 1,2,3,4,5 (1.3315 ± 0.1476, 1.3517±  0.0764, 1.5079 ± 

0.0631, 1.5770 ± 0.1248, 1.8875±  0.1668, 1.1163 ± 0.1008 ng/ml) respectively 

compared with the healthy controls (1.5166 ± 0.1191 ng/ml) (P ≤0.01) as shown 
in table (1) and figure (5). 

 

 
Figure 5: Levels of Adipsin (ng/ml) in CKD Stages 1,2,3,4,5 patients and control 

 
Pascual et al. (1988) studied the metabolism of adipsin in humans by injecting 

radioactive Adipsin in 5 healthy individuals and 12 patients with various renal 

diseases or renal failure, and urinary elimination of Adipsin was increased in 

patients with tubular defect, indicating It was found that, under normal 
conditions, adipsin is filtered through the glomeruli and reabsorbed by the 

tubular cells, circulating adipsin is eliminated through the kidneys and the 

concentration of adipsin in the blood is significantly higher in patients with 
chronic renal failure compared to healthy controls (Volanakis JE et al. .,1985). 
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Factor D synthesis was not significantly altered by renal function, nor was it 

bound to C-reactive protein, indicating that Factor D is not an acute phase 

protein (Pascual et al.,1988). Inagi et al. (1994) found that plasma levels of 

adipsin increase 10-fold in end-stage renal failure, indicating that its metabolic 
processes are closely related to renal function. 

 

In a study by Clark et al. (2002), serum concentrations of Factor D in patients 
with end-stage renal disease (ESRD) were higher than in those with normal 

kidney function. There was also a significant correlation between the 

concentration of factor D in the blood and serum creatinine. In this study, there 
is a high significant increase in the concentration of CRP in all stages of CKD 

(16.96 ± 6.06, 25.18 ± 8.78, 62.12 ± 4.58, 109.26 ± 14.25, 128.67 ± 25.12 mg/l) 

respectively compared with the healthy controls (2.33 ± 0.814 mg/l) (P ≤0.01) as 
shown in table (1) and figure (6). 

 

 
Figure 6: Levels of CRP (mg/l) in CKD Stages 1,2,3,4,5 patients and control 

 

In this study, high concentration of CRP appeared in CKD, and this finding is 
consistent with other studies, where the mean serum levels of CRP were 

significantly higher in patients with CKD compared to controls in the study of (Lee 

et al .,2015) and in the study of Ambarkar et al (2016.) Some studies did not 

agree with these findings as the level of C-reactive protein in the blood was not 
independently associated with CKD. (Ridker et al., 2001: Lee et al., 2015). 

 

CRP is an established marker of systemic inflammation in the general population 
as well as patients with CKD. Inflammation plays an essential role in the 

pathophysiology of CKD and has been associated with cardiovascular disease, 

protein energy wasting, and mortality in CKD (Akchurin and Kaskel.,2015). 
patients with CRP levels ≥2 mg/L had a higher risk of developing CKD. (Fu, et al., 

2019;Ocak, N al., 2016). A consistently elevated CRP level is associated with all-

cause mortality in ESRD. It is also considered an indicator of malnutrition and 
cardiovascular disease in dialysis patients (Abraham et al.,2009) .elevated CRP 

levels in CKD patients may be due to deteriorating renal function as well as 

increased IL-6 which stimulates CRP production in the liver (Chudek et al., 2006). 
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Conclusion 

 
The findings of the current study that the Adipsin, Apelin and CRP are plays an 

important role in the chronic kidney disease.  
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