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ABSTRACT 

Background: In developing countries, chronic kidney disease (CKD) 

associated with anaemia is one of the major public health problems. With 

the progression of the disease, development of haematological abnormalities 

including iron deficiency increases. Renal anaemia may further increase the 

morbidity in these patients. Therefore, earlier detection and treatment of 

anaemia may be helpful in preventing the progression of the diseases and its 

other adverses (complications) outcomes. 

Materials and Methods : The study included estimation of the level of iron 

, some electrolytes  with the determination of effect of body mass on all 

biochemical variables in the serum of healthy people the number (40) 

sample and people with chronic renal failure the (90) sample. 

Results: The Results indicate that the levels of serum iron ,Total iron-

binding capacity (TIBC) ,Transferrin Saturation (T.S), haemoglobin , PCV, 

calcium and magnesium were Significantly Decreased  in Patients group as 

compared with control and Significant Height in phosphate level (P≤0.01) 

in Patients group as compared . 

Introduction 
Chronic Renal Failure (CRF) is a global omit it health 

problem with a growing prevalence of disease [1] . 

The prevalence of CRF is estimated to be (8-16)% 

omit it one of the most prevalent worldwide diseases 

[2], especially in developing countries. The main 

cause of CRF is renal glomerulonephritis, although 

infection has become less it [3]. Current evidence 

suggests that diabetes and hypertension were the 

main causes for kidney disease[4]. In developing 

countries CRF is a major burden on patients to the 

extent that renal failure requires replacement therapy 

and is considered a difficult and costly treatment for 

patients[5]. However, less than 10% of stage end 

kidney patients have access to some form of 

substitution therapy College [6]. 

Anemia is one of the causes of iron deficiency 

common in patients with chronic renal failure, and in 

many cases iron deficiency is due to the low intake of 

food containing iron or vitamins or dysfunction in the 

process of formation of red blood cells in the bone 

marrow, The lack of iron leads to a decrease in the 

formation of hemoglobin, causing anemia. Other 

causes of anemia in patients with renal failure include 

hypothyroidism, cytokines, half-life of red blood 

cells, vitamin deficiencies (folate and vitamin B12) 

[7]. Anemia  patients have been losten appetite, 

nausea, vomiting and eating low amounts of nutrients 

needed to be red blood cells[8], There dietary of 

protein intake in patients with renal failure play a role 

in anemia. Iron deficiency is also associated with 

Total Iron Binding Capacity (TIBC) and transferrin 

saturation (TS) [9], which is the ratio of serum iron 

associated with proteins to the formation of 

haemoglobin and iron level in patients Iron 

deficiency sufferers are less than (20%) causing 

anemia [10], (TS) is continuously and extensively 

altered as a result of the daily change in iron serum. 

where the present study was conducted to assess iron 

status in CRF patients, and Iron deficiency is 

common in patients [11-12]. 

The imbalance of calcium, phosphorus and 

magnesium leads to the recurrence of serious clinical 

complications including arrhythmias and difficulty in 

breathing. The kidney plays a major role in regulating 

the levels of ions and important elements in the serum 

and regulating the level of calcium, phosphate and 

magnesium occurring in different parts of the 

nephrons and any abnormalities in the kidney, weak 
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control of the renal control of these ions leads to 

imbalance in the distribution of ions and their level 

have many physiological effects in patients. The level 

of ions is maintained by careful alterations of urine 

secretion and maintenance of normal levels [13]. 

Materials and methods 
study design: This study was conducted on 130 

sample of serum as a control and chronic kidney 

disease Patients , (male and female) with age ranged 

between (23-66) years , which was conducted at the 

Kirkuk General Hospital - Kidney dialysis Unit in the 

city of Kirkuk from the beginning of February 2018 

to the end of September 2018 . 

The level of serum  Iron and  TIBC was determined  

by using Diagnostic kit ready (French company 

Biolabo) [14]. T.S was then calculated from the 

following equation [15] . 

 
The calcium, magnesium and phosphates level was 

determined  using the colorimetric method a special 

work kit equipped  by the (French company Biolabo) 

[16] [17]. 

Statistical Analysis 

The results of the study were statistically analyzed 

using SPSS. The t-test was used to show the 

difference between two groups at a probable level (P 

<0.01) and the ANOVA test to show the difference 

among three groups. 

Results and discussion 
The results of the study included the statistical values 

of (Iron, TIBC, TS%, Hb, PCV) omit it some 

electrolytes (Ca, Mg, PO4) and measured in patients 

compared to the control group (healthy). 

Iron concentration 

In this study the mean ± SD of serum Iron, Total 

Iron-Binding Capacity, Transferrin saturation where 

Summarized in table (1) and also Hemoglobin and 

Packed Cell Volume in the whole blood. 
Table (1) The mean ±SD of Iron ,TIBC, T.S %,Hb , 

PCV for groups under investigation 
Parameters  Control  

(Mean ±SD) 

Patients 

 (Mean ±SD) 

P≤0.05  

Iron (µg\dl) 102.60 ± 25.24 62.81 ± 15.90 0.0001 

TIBC (µg\dl) 435.93 ± 61.59 305.80 ± 59.09 0.0001 

T.S (%) 23.99 ± 5.85 21.13 ± 6.71 0.016 

Hb (g/l) 12.75 ± 1.05 9.05 ± 0.75 0.0021 

PCV (%) 40.80 ± 3.29 29.43 ± 2.58 0.0001 
 

This result indicates that the level of Iron , TIBC, TS , 

Hb and PCV were significantly decreased in patients 

group as compared with control , this results was 

agreement with the result of  (TIETZ) [18] , where it 

was found that low concentration of iron leads to 

anemia which is the main feature of chronic renal 

failure. Iron deficiency affects more than 2 billion 

people all over the world and causes iron deficiency 

remains the leading cause of anemia, as it is now at 

the highest level in central and west Africa and south 

asia because patients with CKD, They have 

nutritional deficiencies and reduced intestinal 

absorption of iron and gastrointestinal bleeding may 

lead to anemia due to iron deficiency [19] .  

TIBC in the serum showed the strongest positive 

correlation with serum iron and the negative 

correlation with the serum ferritin concentration [20] . 

The positive correlation of TIBC with iron is evident 

in the study due to their low concentration of whose 

level was  (T.S) together level was when the patients, 

(21.1 ± 6.7%) compared with the healthy group, The 

saturation ratio was (23.9 ± 5.8%) (usually very low) 

[20] In dialysis patients and the reason for this is the 

loss of iron during the process of washing and iron 

intake in the diet to adequately meet the need of the 

body because the washing process frequent This is 

consistent with the study [19] The level of iron and 

(TIBC), the percentage of saturation (T.S) are shown 

in the following figure. 

The causes of the reduction of Hb and PCV in 

chronic renal failure patients refer to the lack of 

hormone  Erythropoietin, which is responsible for the 

formation of red blood cells in the bone marrow, and 

the lack of red blood cells leads to a decrease in the 

concentration of hemoglobin and the percentage of 

compressed blood cells The epithelial cells 

surrounding the renal tubules in the formation of 

Erythropoietin and any disorder affecting these cells 

cause the reduction of the secretion of the hormone 

Erythropoietin [21] , [22].  

The results indicate a shortage of production the 

erythropoietin hormone because of the damage in the 

cells surrounding the renal tubules and thus lead to a 

decrease in the production of red blood cells from the 

bone marrow, which means the occurrence of 

Pertdam and the effectiveness of the hormone 

erythropoietin and its ability to bind receptors on the 

surface of cells generating red blood cells from Bone 

marrow which is affected by an the rise in increased 

thyroid hormone that is elevated in patients with renal 

failure. [22] 

By studying the effect of body mass in Patients 

chronic renal failure  on Iron Concentration, Total 

Iron Binding Capacity, Transferrin saturation, 

Hemoglobin, and Packed Cell Volume ,  as shown in 

the following table ;- 
Table (2) Effect of body mass Index in the mean ±SD of 

Iron ,TIBC, T.S %,Hb , PCV for groups under 

investigation 
Parameters Group BMI kg\m2 N Patients Mean ±SD 

Iron 

g/dlµ 

G1 (16-20.9)  28 63.1 a ± 14.7 

G2 (21-24.9)  51 62.4 a ± 17.8 

G3 (25 - 30)  11 61.0 a ± 7.2 

TIBC 
g/dlµ 

G1 (16-20.9)  28 299.7 a ± 61.4 

G2 (21-24.9) 51 311.5 a ± 59.3 

G3 (25 - 30) 11 289.4 a ± 56.6 

T.S (%) G1 (16-20.9) 28 21.9 a ± 6.6 

G2 (21-24.9) 51 20.3 a ± 6.9 

G3 (25 - 30) 11 21.9 a ± 5.6 

Hb 
g/dl 

G1 (16-20.9) 28 9.13 a ±0.91 

G2 (21-24.9) 51 9.02 a ± 0.68 

G3 (25 - 30) 11 9.06 a ± 0.58 

PCV (%) G1 (16-20.9) 28 29.53 a ± 3.15 

G2 (21-24.9) 51 29.45 a ± 2.26 

G3 (25 - 30) 11 29.63 a ± 1.91 
 

In throughout of the effect of body mass on the iron 

group, there were no significant differences between 
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the groups of patients and the mass of the body which 

did not affect the level of variables, where it was 

found that the level of iron did not change 

significantly at the groups of patients at the level of 

probability (P≤0.01) and the level of (TIBC) it was 

found that there were no significant differences in 

patients (P≤0.01),  By calculating the saturation ratio 

(TS), it was found that there were no significant 

differences in patients by the effect of body mass as 

shown in the table, This is consistent with many 

studies (Akram et al) [23]. It shows that the level of 

iron and TIBC is no significantly affected by the 

mass of the body and also corresponds to the study of 

(Hea) [24] in that the iron is not significantly affected 

by the mass of the body while disappearing with the 

level of (TIBC) The following figure shows the level 

of body mass effect on the iron group . 

Focusing on the effect of body mass on the 

hemoglobin and blood corpuscles found that there 

were no significant differences between the groups of 

patients and the mass of the body does not affect the 

level of variables It was noted that the level of 

hemoglobin did not change significantly in the groups 

of patients at the level of probability (P≤0.01), The 

PCV level did not change significantly in the patient 

groups at the probability level (P≤0.01) as shown in 

Table (3) , This is consistent with several studies 

including (Olutayo et al) [25] . and show that the 

level of hemoglobin and blood-compressed blood 

cells are no  significantly affected by the mass of the 

body and the following figure shows the effect of 

body mass level on hemoglobin and blood-

compressed blood groups among patients among 

them 

Concentration of electrolytes 

In this study, concentrations of some electrolytes 

were measured in the serum of patients with renal 

failure and control group , including calcium, 

magnesium and phosphate. The results of electrolyte 

levels were illustrated  in Table (4) 
 

Table (3) The mean ±SD of electrolytes for groups 

under investigation 

Parameters 

(mg / dl) 

Control 

Mean ± SD 

Patients 

Mean ± SD 

P≤0.01 

T- test 

Calcium 9.57±1.22 6.83 ± 1.37 0.0013 

Magnesium 2.40 ± 0.25 1.40 ± 0.34 0.0037 

Phosphate 3.72 ± 0.86 7.02 ± 0.27 0.0021 
 

This result indicate that the level of  Ca , Mg , were 

significant decreased and increase  significant PO4  in 

patients group as compared with control .   

The results showed a decrease in the level of calcium 

in patients was (6.8 ± 1.3 mg / dl) compared with the 

group of control (9.6 ± 1.2 mg / dl) and found that 

there were significant differences at the level of 

probability (P ≤0.01), In the level of calcium in the 

serum of chronic renal deficit patients compared to 

the level of calcium in the serum control group and 

this is consistent with the results of researchers[26], 

who indicated that there is a decrease in the level of 

calcium in the serum of patients with renal 

impairment and may be attributed to the increase 

level Phosphorus The level of phosphate was patient 

group (7.02 ± 0.2 mg / dl) compared with the control 

group (3.7 ± 0.8 mg / dl) and there was a significant 

difference at the probability level(P≤0.01), In the 

level of phosphates in the serum of patients with 

chronic renal disability, there is an inverse correlation 

between phosphorus and calcium, as they maintain 

the balance of concentration in the body as in the case 

of increasing the concentration of one of the 

concentration of the other decreases and may 

decrease the level of calcium due to a disorder in the 

metabolism of vitamin D, In patients with chronic 

renal disability [27]  because of the inability of the 

kidney to form an effective form of vitamin D, which 

is necessary in the process of absorption of calcium, 

so the lack of vitamin D function causes a decrease in 

absorption of calcium from the intestine [28] . 

Results showed that the concentration of magnesium 

in patients (1.40 ± 0.34 mg / dl) compared with the 

healthy level (2.4 ± 0.25 mg / dl) and found that there 

were significant differences at the level of probability 

(p≤0.01) In the level low calcium and magnesium and 

high phosphate due to this imbalance to reduce the 

effectiveness and ability of the kidney to work and 

put a proportion of proteins with the generosity, as is 

known, these proteins are associated with many 

elements and the treatment of some therapeutic drugs 

that reduce absorption Some elements are by the 

intestines [28] and their levels are shown in Figure 

(7) following 

Study of the effect of body mass index on the level of 

calcium (Ca), magnesium (Mg) and phosphate (PO4) 

in patients with chronic renal failure compared to the 

results were as shown in the following table. 
 

Table (4) Effect of body mass Index  in the mean ±SD 

for some electrolytes groups under investigation. 

Parameters 

(mg / dl) 

Group BMI 

kg\m2 

N Patients 

Mean ±SD 

Calcium 

 

G1 (16-20.9)  28 6.83 a ± 1.66 

G2 (21-24.9)  51 6.69 a ± 1.19 

G3 (25 - 30)  11 7.40 a  ± 1.23 

Magnesium 

 

G1 (16-20.9)  28 1.33 a ± 0.62 

G2 (21-24.9)  51 1.28 a  ± 0.57 

G3 (25 - 30)  11 1.21 a ± 0.41 

Phosphate G1 (16-20.9)  28 7.04 a  ± 0.23 

G2 (21-24.9)  51 7.00 a  ± 0.27 

G3 (25 - 30)  11 6.97 a ± 0.36 
 

A study of the effect of BMI on electrolytes in the 

groups of patients with renal failure showed that there 

were no significant differences between the divided 

groups where the level of calcium in the first group 

(6.8 ± 1.6 mg / dl) The second group of patients was 

(6.6 ± 1.2 mg / dl) (in the third group it was (7.4 ± 1.2 

mg / dl). This is consistent with many studies [29] , 

The level of phosphate in the first group was (7.0 ± 

0.2 mg / dl) while in the second group it was (7.0 ± 

0.27 mg / dl) in the third group it was (6.9 ± 0.36 

mg/dl)  this results was agreement with the result of 

(Natalia) [30] , The magnesium level was In the first 

group, (1.69 ± 0.2 mg /dl) , whereas in the second 
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group it was (1.72 ± 0.3mg/dl). In the third group it 

was (1.41 ± 0.23mg / dl) this results was agreement 

with the result of (Lutfi)[29] where the level of 

electrolytes does not give a significant difference 

between groups of patients divided  by body mass 

and the following figure shows the effect of body 

mass on the electrolytes in patients 

Conclusion 
Low iron level, total iron-binding capacity, 

Transferrin saturation, hemoglobin, Packed Cell 

Volume, calcium and magnesium, and high levels of 

phosphate, and no effect body mass on level all 

variables
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 المزمن الكلوي  الفشل من يعانون  الذين المرضى الالكتروليتات في وتوازن بعض الحديد حالة تقييم
2، أمنة حميد احمد 1، وسن نزهان حسين 1وسام سبهان خلف

 

 ، تكريت ، العراق تكريت جامعة ، التربية للعلوم الصرفة كلية ، الكيمياء قسم 1
 ، كركوك ، العراق كلية الطب البيطري ، جامعة كركوك 2
 

 الملخص

 الدم وهو عامل ارنباط رئيسي بمرض بفقر مرتبط( CRF) المزمن الفشل الكلوي  مرض يعتبر وخاصة النامية منها، البلدان في الكثير من :الخلفية
 ذلك نقص مستوى  في بما في الدم وحدوث تشوهات تطور مرض الفشل الكلوي  مع العامة في الجسم الصحة رئيسي لحدوث وتطور مشاكل

الدراسات ان علاج فقر الدم  سابق كشفت وقت تطور المرض لدى المرضى وفي من الكلوي  الدم مرض فقر يزيد ان ومن الممكن ،الحديدفي الجسم
 عن  عبارة والمغنيسيوم هي الكتروليتات والفوسفات الكالسيوم ،حدوث تغير في مستوى مواد الجسم وعدم الأمراض تطور منع في مفيد يكون  قد

الأيونات ضمن مستواها  هذه الحفاظ على كبير في والوضائف الخلوية وللكلية دورًا الحية  الكائنات من للكثير وتعتبر مهمة التكافؤ متعددة اتكاتيون
 الطبيعي.

ناث ذكور) مكونه من مرضى الفشل الكلوي ومجموعة السيطرة دم مصل من عينة 130 على الدراسة هذه أجريت :المواد و طرق العمل  تتراوح( وا 
 نهاية إلى 2018 فبراير بداية من كركوك مدينة في الكلى غسل وحدة - العام كركوك مستشفى في أجريت والتي سنة،( 66-23) بين أعمارهم
 .2018 سبتمبر
وحجم كريات الدم  و والهيموغلوبين( TS) ونسبة تشبع النواقل و( TIBC) الحديد لربط الكلية الحديد والسعة مستويات أن النتائج تبين من: النتائج
ملحوظ لمستوى الفوسفات في  مع السيطرة وارتفاع بالمقارنة المرضى مجموعة في ملحوظ بشكل انخفضت المصل في والمغنيسيوم والكالسيوم الحمر

 . (P≤0.01حتمالية )الاعند مستوى المصل 


