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Abstract 

Chronic kidney Failure, a progressive disease, includes both medical and biochemical features 

that damage kidneys and decrease their abilities to work effectively, this disease is 

characterized by a chronic disorders to both the innate and adaptive immune systems, 

generate a complex and not fully understood immune dysfunction. In the present study, (30) 

men suffering from chronic kidney failure with age in range (40-55) year and (30) healthy 

men within the same range of age were enrolled in this study. The aim of this study is to 

highlight the role of immunological aspect (IL-35), hormonal aspects (PTH), some functional 

proteins and immunological electrolytes in sera of chronic kidney failure (CKF) patients. 

Biochemical parameters were determined in the sera of both patients and (healthy) control 

group. Patients enrolled in this study were newly diagnosed, they have not taken any 

treatment related to any chronic disease.  Blood samples were collected and biochemical 

parameters were measured in Al- Karama teaching hospital in Baghdad (except IL-35 which 

was determined in the private Al-Ghazalia Laboratory) from April to November 2015. Results 

have reported that IL-35 level was highly significant increase in sera of chronic kidney failure 

patients (35.035± 0.025) pg/mL compared with healthy group (23.331±0.031) pg/mL. As 

well, PTH level was highly significant increased in patients group (235.032±3.841) pg/ml 

compared with healthy control group (49.96±0.308) pg/mL. Hemoglobin level was highly 

significant decreased ( 9.696±0.056) g/L in patients with control group (15.332±0.067) g/dL. 

http://www.djps.uodiyala.edu.iq/pages?id=105


 

   

 Determination of IL-35, PTH, Ferritin and Other biochemical. Parameters in  

sera of Iraqi Men with chronic kidney failure 

Rasha Zuhair Jasim and Samira Muajed Yaseen 

 

 

58 
Vol: 13 No:2 , April 2017 

 DOI: http://dx.doi.org/10.24237/djps.1302.151B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

Also, ferritin level was highly significant decreased in chronic kidney failure patients 

(164.0.68±7.818) ng/mL compared with control group (313.56±1.874) ng/mL. Moreover, 

albumin level was highly significant decreased (3.00±0.020) g/dL in patients compared with 

control group (4.928±0.039)g/dL. Bicarbonate level was highly significant decreased 

(17.412±0.117) mmol/L in patients  compared with control group (25.044±0.072) mmol/L, 

sodium level was non significantly increased in patients (138.65±0.288) meq/L compared 

with control group (135.84±0.144) meq/L, potassium level was highly significant increased in  

patients group (5.420±0.0186) meq/L compared with healthy control group 

(4.700±0.113)meq/L, calcium level was highly significant decreased in patients 

(7.464±0.054) mmol/L compared with control group (9.628±0.614) mmol/L, phosphate level 

was significantly increased in patients (4.891±0.016) mg/dL compared with control group 

(4.552±0.014) mg/dL. The present study concludes that IL-35 is a strong biochemical marker 

for Iraqi men with CKF. Moreover, this study indicated the positive relationship between 

(PTH, Na+, K+, PO4
2-) and chronic kidney failure, and the negative relationship between 

(Ferritin, albumin, hemoglobin, HCO3
-) and chronic kidney failure in Iraq.                                                                                                                           

Keywords: Chronic kidney failure, IL-35, PTH, Ferritin. 
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كيموحيوية اخرى في  وهرمون الباراثايرويد والفيرتين ومتغيرات 53-تقدير مستويات الانترلوكين

 يين مصابين بالفشل الكلوي المزمنراقل دم رجال عصم

 سميرة مؤيد ياسين  ورشا زهير جاسم  

 جامعة بغداد - كلية التربية للعلوم الصرفة )ابن الهيثم(

 الخلاصة

تقود إلى تدمير يعد الفشل الكلوي المزمن أحد الأمراض المتقدمة التي تتضمن مظاهر طبية و كيموحيوية و التي بدورها 

الكليتين و تقليل قدرتهما على العمل بكفاءة. إن هذا المرض يتصف بإضطرابات مزمنة لكل من النظام المناعي الفطري و 

( رجل مصابا 03في هذه الدراسة، تم اشتراك ) المكتسب ، مما يقود إلى إضطراب معقد و غير مفهوم للجهاز المناعي.

( سنة و ثلاثون  رجلا غير مصابا بأي مرض مزمن ضمن نفس الفئة 55-03ة العمرية )بالفشل الكلوي المزمن ضمن الفئ

والجانب الهرموني  05-العمرية. ان الهدف من الدراسة هو تسليط الضوء على الجانب المناعي المتمثل بالانترلوكين

وليتات في مصل دم مرضى تركالمتمثل بهرمون الباراثايرويد وكذلك بعض البروتينات ذات الخصائص الوظيفية والا

مصابين بالفشل الكلوي المزمن. ان المتغيرات الكيموحيوية تم تقديرها في مصل كل من المجموعة المرضية ومجموعة 

السيطرة. إن عينات دم المجموعة المرضية تعود إلى مرضى حديثي التشخيص بالفشل الكلوي المزمن و لم يتعاطون أي 

جمع عينات الدم و إجراء القياسات الكيموحيوية في مستشفى الكرامة التعليمي في بغداد  علاج يتعلق بأي مرض مزمن. تم 

الذي تم قياسه في مختبر الغزالية الأهلي( و للفترة المحصورة مابين نيسان إلى تشرين الثاني  05-) بإستثناء الإنترلوكين

بين بالفشل صاوي عالي في مصل دم المرضى المقد ارتفع بشكل معن 05-. أثبتت النتائج أن مستوى الانترلوكين 5305

. أيضا وجد ان pg/mL (0.031±23.331)بالمقارنة مع مجموعة السيطرة  pg/mL (0.025±35.035)الكلوي المزمن 

 pg/mL (3.841±235.023)مستوى هرمون الباراثايرويد قد ازداد بشكل معنوي عالي لدى المجموعة المرضية 

ن مستوى الهيموغلوبين قد انخفض بشكل معنوي عالي إ pg/ml (3.08±49.96) طرة مجموعة السيع بالمقارنة م

(9.696±0.056) g/L  في مصل دم المرضى المصابين بالفشل الكلوي المزمن بالمقارنة مع مجموعة السيطرة

(15.332±0.067) g/L(7.818±164.068)ي . أيضا وجد أن مستوى الفيرتين قد انخفض بشكل معنوي عال ng/ml 

.  فضلا عن ذلك  وجد أن مستوى الالبومين قد انخفض بشكل ng/ml (1.874±313.56)بالمقارنة مع مجموعة السيطرة 

 (0.039±4.928)بالمقارنة مع مجموعة السيطرة  g/dl (0.020±3.00)معنوي عالي في مصل دم اولئك المرضى 

g/dL .(0.117±17.412)ن مستوى البيكاربونات قد انخفض بشكل معنوي عالي إ mmol/L   في مصل دم المرضى

http://www.djps.uodiyala.edu.iq/pages?id=105
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مستوى الصوديوم قد ارتفع بشكل معنوي  ن، وجد كذلك اmmol/L (0.072±25.044)بالمقارنة مع مجموعة السيطرة 

، ان meq/L (0.144±135.84)بالمقارنة مع مجموعة السيطرة  meq/L (0.288±138.65)في مصل دم المرضى 

بالمقارنة مع مجموعة  meq/L (0.0186±5.420)شكل معنوي في مصل دم المرضى مستوى البوتاسيوم قد ارتفع ب

   L ، بينما وجد ان مستوى الكالسيوم قد انخفض بشكل معنوي عالي  meq/L (0.113±4.700)السيطرة 

(7.464±0.054) mmol/  (0.614±9.628)بالمقارنة مع مجموعة السيطرة mmol/L   ، ولقد ارتفع مستوى الفوسفات

بالمقارنة مع مجموعة السيطرة  mg/dL (0.016±4.891)شكل معنوي عالي في مصل دم المجموعة المرضية ب

(4.552±0.014) mg/dLيعتبر متغير كيموحيوي قوي لرجال عراقيين  05-. من هذه الدراسة نستنتج ان الانترلوكين

الطردية مابين )هرمون الباراثايرويد، أيون مصابين بالفشل الكلوي المزمن. فضلا عن ذلك اكدت هذه الدراسة العلاقة 

الصوديوم، أيون البوتاسيوم، أيون الفوسفات( والفشل الكلوي المزمن، والعلاقة العكسية مابين )الفيريتين، الألبومين، 

 الهيموغلوبين، البيكاربونات( والفشل الكلوي المزمن في العراق.

 الفيريتين. ،هرمون الباراثايرويد ، 05-نترلوكينالا ،الفشل الكلوي المزمن  الكلمات المفتاحية :

Introduction 

The major function of the kidney is regulation of the blood  composition and  volume , 

removing the metabolic wastes by filtration to the urine, secretion of the final products of 

metabolism and the excess of electrolytes and controlling the acid/balance in the body [1,2]. 

Chronic kidney failure (CKF) is a progressive disease, generally is defined as the reduction of 

kidney function, this reduction is estimated by glomerular filtration rate (eGFR) <60 mL / min 

[2]. According to the global Burden of Disease 2010, chronic kidney disease now ranks as the 

cause of death [3]. As chronic kidney failure include a complex dysfunction in express  th9

including an interaction between the innate and adaptive immune system, in which immune 

activation (hypercytokinemia) coexist [4]. In the regards, IL-35 is an auto-immune 

suppressive and anti-inflammatory cytokine, it can suppress a variety of T cells including 

proinflmmatory Th1 and Th17 and probably dendritic cells [5]. Parathyroid hormone (PTH) is 

secreted by parathyroid gland to regulate calcium and phosphate levels in the blood flow and 

maintaining bone health, this hormone is eliminated mostly from the liver, kidneys and bones, 

[6]. PTH is a peptide hormone, composed of 84 amino acids, this hormone is necessary for 

regulation of blood calcium [6,7]. Ferritin is released by infiltrating leukocytes in response to 

http://www.djps.uodiyala.edu.iq/pages?id=105
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acute and chronic infection. It has a crucial role in iron homeostasis since it binds and 

sequesters interacellular iron. It is a spherical shell with a central cavity where up to 4.500 

atoms of iron oxidized and stored. About the chemical structure of ferritin, it is a multimer 

composed of 24H (heavy) and (light) subunits in variable proportions in different tissues. The 

two subunit are highly conserved during evolution, but only the H subunit has ferroxidase 

activity. [8]. On the other hand, hemoglobin is found exclusively in red blood cells (RBCs) 

om the lungs to the capillaries of the ) fr2where its main function is to transport oxygen (O

tissues.In adults, it is composed of four polypeptide chain-two α chains and two β chains held 

together by non covalent interactions [9]. Albumin is the most abundant protein in plasma or 

serum. Moreover, 60% of the total albumin is  found in tissues and secretions [10]. It has 

important physiological functions; regulation colloidal osmotic pressure [11]. As a carrier 

protein, albumin plays an essential role in the binding of some drugs, in addition to 

endogenous and exogenous substances such as fatty acids, steroid hormones in the blood 

stream [12].Sodium and potassium are essential in maintaining cellular homeostasis and 

maintaining osmotic pressure, sodium cation are the major cations of the extracellular fluid, 

while potassium ions are the major cations of the interacellular fluid. Potassium and sodium 

ions are particularly important in the renal regulation of acid-base [12]. Interestingly, 

metabolic acidosis (reflected by a low serum bicarbonate) is a typical common complication 

of chronic kidney disease [13]. Calcium is a key nutrient necessary for many functions in 

human health. Calcium metabolism involves many biochemical compounds including 

proteins, phosphate and vitamin D [[14]. There is a crucial relationship between PTH and 

calcium level in plasma or serum [7]. Inorganic phosphate is required for cellular function and 

skeletal mineralization [15]. Maintenance of phosphate homeostasis centers in the regulation 

of phosphate handling by bone, intestine and kidney. [16]                                                          
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Material and methods 

In the present study, (30) man suffering from CKF with age in range (40-55) years were 

enrolled in this study. They have diagnosed by blood and urine tests and imaging tests 

(ultrasound). Patients study were newly diagnosed; they were not taken any treatment except 

some tablets related to hypertension. Patients group were compared with (30) healthy subjects 

as a control group (in the same range of age).  Blood sampling and biochemical parameters 

measurement were performed in Al – Karama teaching Hospital in Baghdad  ( except IL-35 

which was determined in the private Al-Ghazalia Laboratory)  from April to November 2015. 

Approximately, (5ml) of venous blood were collected from all subjects enrolled in this study, 

subsequently, serum was separated from blood cells by centrifugation at 4000 r.p.m. for (5-7) 

min. after separation, serum was kept frozen until analysis. IL-35 was determined by a 

quantitative sandwich enzyme linked immunosorbent assay (ELISA) technique. Antibody 

specific for IL-35 was precoated into a microplate accompanied with IL-35 kit, standard and 

samples were pipetted into the wells and immobilized antibody  binds any IL-35 present. 

After removing any unbound substances, a biotin conjugated antibody specific for IL-35 was 

added to the wells. After washing, avidin conjugated Horseradish Peroxidase (HRP) was 

added to the wells and color develops in proportion to the amount of IL-35 bound in the initial 

step. The color development is stopped and the intensity of the color is measured. Parathyroid 

hormone was determined in ultrasound five needle aspirates, while ferritin level was 

measured by ion exchange and size exclusion chromatography, albumin level was 

determined, proposed for determination of human serum albumin using terbium-danofloxacin. 

Hemoglobin level was determined using high performance liquid chromatography. 

Bicarbonate level was determined by atomic absorption (flame) spectroscopy. Sodium and 

potassium levels were determined on the basis of Ion-selective electrode diluted. Calcium ion 

level was determined on the basis of Arsenazo [17]. This is based on the reaction of calcium 

with arsenazo (2,2΄-[1,8-Dihydroxy-3,6-disulphonaphthlene-2,7-bisazo]-bisbenzenear-sonic 

acid) to form an intense purple colored complex. Phosphate ion levels were determined in 

http://www.djps.uodiyala.edu.iq/pages?id=105
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serum by phosphomolybdate method [18]. this methods generally depends on developing a 

specific blue color of the phosphomolybdate complex in the presence of reducing agent 

(hydroguinone). Lastly, results were statistically expressed as mean±S.D, student T-test was 

applied for comparing the significance of difference between patient and control group, P 

refers to possibility whereby: (P<0.05), (P<0.001) and (P>0.05) were respectively considered 

significant, highly significant and non-significant. 

 

Results 

Table (1): Levels of IL-35, PTH, hemoglobin, ferritin and albumin and in sera of chronic 

kidney failure group and control group 

Parameter 
Control 

Mean±S.D 

Patients 

Mean±S.D 
P  value 

IL-35 (pg/mL) 23.331±0.031 35.038±0.025 H.S 

PTH (pg/mL) 49.96±0.308 235.032±3.841 H.S 

Hemoglobin(g/L) 15.332±0.067 9.696±0.056 H.S 

Ferritin (ng/mL) 313.56±1.874 164.068±7.818 H.S 

Albumin (g/dL) 4.928±0.039 3.000±0.020 H.S 
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Table (2): Levels of bicarbonate, sodium, potassium, calcium and phosphate ions in sera 

of chronic kidney failure group and control group. 

Parameter 
Control 

Mean±S.D 

Patients 

Mean±S.D 
P value 

(mmol/L) -
3HCO 25.044±0.072 17.412±0.117 H.S 

(meq/L) +Na 135.84±0.144 138.65±0.288 N.S 

(meq/L) +K 4.700±0.113 5.420±0.0186 H.S 

(mmol/L) 2+Ca 9.628±0.614 7.464±0.054 H.S 

(mg/dL) -2
4PO 4.552±0.014 4.891±0.016 S 

H.S: Highly significant, S: Significant, N.S: non- significant  

Table (3): Correlation coefficients (r) between IL35 and other studied parameters. 

Correlated parameters Correlation coefficient (r) 

IL-35 vs PTH +0.007191 

IL-35 vs Hemoglobin -0.03377 

IL-35 vs  Ferrtin -0.03407 

IL-35 vs  Albumin -0.0593 

IL-35 vs HCO3
- -0.01055 

IL-35 vs Na+ +0.32388 

IL-35 vs K+ +0.034307 

IL-35 vs Ca2+ -0.09309 

IL-35 vs PO43- +0.071954 
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Fig (1): IL35vs Ferritin and IL-35 vs PTH correlations 

 

Fig (2):  IL35vs Albumin and IL-35 vs Hemoglobin correlations 
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Fig (3): IL35vs HCO32- and IL-35 vs Na+ correlations 

 

Fig (4): IL35vs PO43- , IL-35 vs K+and IL35vs Ca2+ correlations 
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Results of table (1) have revealed that IL-35 was highly significant increased (P<0.001) in 

sera of CKF patients (35.038±0.025) pg/ml compared with healthy control group 

(23.331±0.031) pg/ml, as well, PTH was highly significant increase (P<0.001) in sera of CKF 

patients (235.032±3.841) pg/ml compared with healthy control group (49.96±0.308) 

pg/ml.Conversely, ferritin level was highly significant decrease (P<0.001) in sera of chronic 

kidney failure (164.068±7.818) ng/ml compared with healthy control group (313.56±1.874) 

ng/ml. similarly, albumin level was highly significant decreased (P<0.001) in sera of CKD 

(3.000±0.020) g/dl in comparison with healthy control group (4.928±0.039) g/dl. 

Furthermore, hemoglobin level was highly significant decreased (P<0.001) in sera of same 

patients (9.696±0.056) g/L compared with healthy control group (15.332±0.067) g/L. Results 

of table (2) have reported that bicarbonate level was highly significant decreased (P<0.001) in 

sera of chronic kidney failure patients (17.412±0.117) mmol/L compared with healthy control 

group (25.044±0.072) mmol/L. On the other hand, sodium level was none significantly 

increased (p>0.05) in sera of chronic kidney failure patients (138.65±0.288) meq/L compared 

with healthy control group (135.84±0.144) meq/L. Further, potassium level was highly 

significant increased (P<0.001) in sera of same patients (5.420±0.0186) mmol/L in 

comparison with control group (4.700±0.113) mmol/L, while calcium level was highly 

significant decreased (P<0.001) in sera of patients (7.464±0.054) mmol/L compared with 

control group (9.628±0.614) mmol/L , phosphate level was significantly increase (P<0.001) in 

sera of patients (4.891±0.016) mg/dL  compared with healthy subjects (4.552±0.014) mg/dL.  

Finally, table (3) explains positive and negative correlation coefficients (r) between IL-35 and 

other studied parameters, figures from 1 to 4 show positive and negative relationships 

between IL-35 and the other studied parameters.   

Discussion 

 Broadly, alterations of the immune system in renal disease contribute a complex issue. In this 

regard, hypercytokinemia is a typical feature of kidney failure. Advanced stages of kidney 

disease give rise to various cytokine disturbances and to a state of hypercytokinemia.T helper 
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lymphocytes play a crucial role in controlling the immune responses; these immune cells 

produce several cytokines [19]. A recent study has reported that IL-35 is produced by 

regulatory T cells to suppress autoimmune and inflammatory responses, in other words, to 

counteract the autoimmune attack [20]. Taken together, these explanations give a good 

support to the highly significant increase in IL-35 level in CKF patients compared with 

healthy control ( table 1) . More recently, fibroblast growth factor-23 which increase in 

chronic kidney disease as a consequence of phosphorous retention, has been found to suppress 

calcitriol synthesis, leading to increase PTH level [21]. This study agreed with our results 

related to PTH (table 1) . On the other hand, renal anemia due to iron restricted erythropoiesis 

in common condition associated with chronic kidney failure. When kidney are damaged, the 

secretion of erythropoietin deceased, resulting in renal anemia. Because iron is required for 

erythropoiesis, low iron stones may cause anemia. [22,23]. These suggestion reflect the highly 

significant decreased in hemoglobin level in patients enrolled in this study compared with 

control group. Another study has demonstrated mechanism of anemia in chronic kidney 

disease, patients suffering from this disease, particularly hemodialysis patients have impaired 

dietary iron absorption [24]. Interestingly, serum ferritin is one of the main markers of iron 

status [25]. At this point, ferritin synthesis is induced by administrating iron [26] . For the 

reasons mentioned above, ferritin was highly significant decreased in sera of patients. As 

well, a previous study has revealed that catabolism rate of albumin was 3-times increased in 

patients suffering from uremia [27]. This study gives a good evidence to our results  related to 

albumin level. Metabolic acidosis is more common associated with the development of 

chronic kidney disease [28,29]. This case is a common complication associated with 

progressive loss of kidney function [29]. Decreasing kidney function cause progressively 

retention of hydrogen ions, increase in kidney intestinal activity and  low plasma bicarbonate 

[29,30]. Those suggestions agree with our results related to bicarbonate (table 2). Anyway, 

metabolic acidosis is a predictor of kidney disease progression [30]. A study has suggested 

that chronic kidney disease is associated with sodium load [31]. Another study  has reported 

that the mechanism of hypertension associated with chronic kidney failure is likely to be 

http://www.djps.uodiyala.edu.iq/pages?id=105


 

   

 Determination of IL-35, PTH, Ferritin and Other biochemical. Parameters in  

sera of Iraqi Men with chronic kidney failure 

Rasha Zuhair Jasim and Samira Muajed Yaseen 

 

 

69 
Vol: 13 No:2 , April 2017 

 DOI: http://dx.doi.org/10.24237/djps.1302.151B 
     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

related to the relative inability of infected kidney to excrete sodium. [32] those two studies 

agree with our results related to sodium level in table (2). Moreover, a recent study has 

indicated that 95% of filtered sodium ions were reabsorbed in chronic kidney disease. [33]. In 

some cases with chronic kidney diseases, the kidneys may not remove extra potassium from 

the blood [34]. Interestingly, mechanism of renal excretion of potassium ions is compromised 

in patients with chronic kidney disease. Anyway, it might increases along with deteriorating 

renal function. Subsequently, elevated potassium ion level might be itself stimulated 

potassium ions excretion. [35]. Another recent study has linked between chronic kidney 

disease and hyperkalemia an elevated concentration of the electrolyte potassium in the blood) 

[2]. In chronic kidney disease, a reduction in calcium receptors expression in vascular smooth 

muscle cells (VSMS) was shown  [36]. Consequently, this decrease in calcium receptors leads 

to a decrease in calcium level in serum and agree with our results (table 2). On the other hand, 

a previous study has reported an inverse relationship  between parathyroid hormone and 

calcium level in chronic kidney disease, parathyroid glands released higher concentrations of 

PTH in response to low level of calcium blood [37]. This study strongly supported our results 

and links between PTH level in (table 1) and Ca level in (table 2). In this regard, PTH is the 

most important hormone that contributes to the regulation of phosphate in the kidney [38]. It 

has been shown that higher level of serum phosphate adjusted for creatinine clearance was 

associated with mortality in chronic kidney disease [39]. Phosphate homeostasis is maintained 

by the hormonal control of its transport in intestine, bone and kidney. [40]. This mechanism 

clearly explains the higher level of phosphate in chronic kidney disease in comparison with 

healthy control (table 2). Furthermore , (table 3) and figures from 1 to 4  have a good 

indication to the results of (table 1) and( table 2) ,  revealing that (PTH, Na+ , K+, PO4
3-) are 

positively correlated with CKF because all these parameters have (+r) values  with  IL-35  and  

(hemoglobin, Ferritin, albumin, HCO3
-,  Ca 2+)  are negatively correlated with CKF because 

all these have (-r) values  with  IL-35.  
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Conclusion 

1. IL-35 is a good (up to date) biochemical marker for CKF in Iraqi men.  

2. This study highlights the positive relation between (PTH, Na+ , K+, PO42-) and CKF and 

the negative relation between (hemoglobin, Ferritin, albumin, HCO3-,  Ca 2+) and CKF in 

Iraq. 
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