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Abstract: The present study aimed to evaluate calcium, potassium, albumin, protein, creatinine, urea, uric acid levels, and the level of 

total sialic acid in the sera of patients with chronic renal failure who had been infected with Hepatitis C virus and in the sera of patients 

with chronic renal failure, and compare them with healthy volunteers. A total of 90 subjects with age 25-55 years, were divided into 

three groups. G1 represents 30 patients with chronic renal failure who had treated by dialysis and infected with chronic Hepatitis C 

virus (positive group). G2 represents 30 patients with chronic failure who had been treated by dialysis (negative group), while G3 

represents 30 healthy volunteers (control group). The results showed that the calcium, albumin, protein, and uric acid levels were 

decreased significantly (P≤0.05) in serum of G1 and G2 as compared with healthy group (G3). While levels of Potassium, creatinine, 

urea, and total sialic acid were significantly (P≤0.05) increased in serum of G1 and G2 as compared to G3. In conclusion patients with 

renal failure whom suffering from chronic hepatitis C, which they are serious diseases in Iraq; and although hemodialysis is an attempt 

to keep homeostasis in the patients, but it is not easy to retain them from the risk of mortality.  
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1. Introduction 

 
Kidneys are the chief organs for excretion wastes and other 

products from blood, and therefore, deserve special 

attention. Besides its function, kidneys function in a 

significant manner in the maintenance of internal 

environment of the body. If the kidneys stop working 

effectively, kidneys failure means kidneys fail to adequately 

filter toxins and waste products from the blood, so blood 

will need to undergo dialysis treatments [1]. 

 

Hemodialysis is a method for extracorporeal removing waste 

products such as creatinine and urea, as well as free water 

from blood when the kidneys in renal failure. In addition to 

hemodialysis there were two another therapies renal 

transplant and peritoneal dialysis [2]. Since hemodialysis 

requires access to the circulatory system, patients 

undergoing hemodialysis may expose their circulatory 

system to infections, which can lead to complications 

[3].The risk factors associated with hepatitis C virus (HCV) 

infection among hemodialysis patients include history of 

blood transfusions, the volume of blood transfused, and 

years on dialysis [4],[5]. .Number of years on dialysis is the 

major risk factor independently associated with higher rates 

of HCV infection. Hepatitis C has frightening tendency to 

result in chronic hepatitis and the squeal of cirrhosis and 

hepatocellular carcinoma [6], [7]. 

 

The present study aimed to evaluate calcium, potassium, 

albumin, protein, creatinine, urea, uric acid levels, and the 

level of sialic acid in the sera of patients with chronic renal 

failure who had been infected with Hepatitis C virus and in 

the sera of patients with chronic renal failure, and the effect 

of hemodialysis on them. 

    

 

 

 

2. Subjects, Material & Methods 
 

2.1 Subjects 

 

Total serum sialic acid level (TSA) and other biochemical 

tests were studied in the blood samples of forty patients with 

end- stage renal disease attending Al-Kindy Teaching 

Hospital / Baghdad during the period May - October 2017. 

Their age rage was 30-50 years. The patients were divided 

into three groups: 30 patients of chronic renal failure who 

had been treated by dialysis and had been infected with 

chronic Hepatitis C virus (positive group) (G1), 30 patients 

with chronic renal failure who had been treated by dialysis 

(negative group) (G2), and 30 serum samples from healthy 

volunteers (G3). 

 

2.2 Biochemical Tests 

 

Determination of calcium:    

Calcium in serum was determined by referee method of 

Paul, et al.  [8]. 

 

Determination of potassium: 

Potassium was measured by enzymatic determination 

spectrophotometric method [9]. 

 

Determination of albumin:  

Quantitative determination of albumin was done based on 

the method of (Rutstein, et al., 1953) (10). 

  

Determination of protein: 

Total protein in samples was measured by a commercially 

kit (Randox) with Biuret method [11]. 

     

Determination of creatinine: 

The concentration of creatinine was measured by a 

commercially kit (Biomerieux) with enzymatic method [12]. 
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Determination of urea:  

The concentration of urea was measured by a commercially 

kit (Biomerieux) with enzymatic method [13]. 

 

Determination of uric acid:    

The concentration of uric acid was measured by a 

commercially kit (Biomeghreb) with enzymatic method 

[13]. 

 

Measurement of Total Serum Sialic Acid (TSA): 

Determination of total serum sialic acid for control, patients 

and calibration samples was performed by the resorcinol 

method [14]. 

 

Statistical analysis with analysis of variance (ANOVA) test 

and least significant difference (LSD) by probability of less 

than 0.05(p˂0.05), were used. 

 

3. Results 
 

Table [1] refers to the mean of level of Ca
2+

, K
+
, Albumin, 

Protein, Urea, Uric acid, and Total sialic acid
 
in serum of 

G1, G2, and G3; and revealed that there was a significant 

(P≤ 0.05) decrease in level of Ca
2+ 

in each of G1 and G2 in 

comparison to control group (G3). Also the results showed 

that there was significant (P≤ 0.05) increase in the level of 

K
+
 in groups of patients of positive and negative (G1 and 

G2) respectively as compared to control group (G3).  In 

serum albumin results G1 and G2 showed a significant (P≤ 

0.05) decrease in level of it in comparison to G3 (control). 

Serum protein level was also significantly (P≤ 0.05) 

decreased in positive group (5.5±0.2g) and negative group 

(5.1±0.2g) as compared with healthy group (7.4±0.2g). 

While the mean of creatinine levels in G1 was 

(10.8±0.4mg/dl) and in G2 was (11±0.3mg/dl), they were 

significantly (P≤ 0.05) increased when compared with 

healthy group (G3) (1±0.07mg/dl).  Serum urea level as the 

results suggested, showed highly significant (P≤ 0.05) 

variation between positive group (229±12.8mg/dl), negative 

group (212±13.5mg/dl) and healthy group (32.7±1.6mg/dl). 

In relation to serum uric acid levels, results showed a 
significant (P≤ 0.05) decrease in G1 and G2 when compared 

with G3 (control). The serum total sialic acid (TSA) levels 

of G2 were (110.7±7.5mg/dl), while TSA level of serum in 

G1 were (68±2.9mg/dl), they were significantly higher than 

those in healthy group (58.3±1.7mg/dl) (G3).    

 

Table 1: Levels of serum calcium, potassium, albumin, protein, creatinine, urea, uric acid and total sialic acid in the patients 

and control groups 
Group Ca2+ 

mg /dl 
K+ 

mEq / l 

Albumin 

U/L 

Protein 

gm 

Creatinine 

mg/dl 

Urea 

mg /dl 

Uric acid 

mg /dl 

Total sialic acid 

mg/dl 

G1(positive) 7.3±0.3 c 5.2±0.1 c 3.4±0.2c 5.5±0.2 c 10.8±0.4c 230±12.8 c 3.8±0.1c 66±4.8c 

G2(negative) 7.8±0.2 b 4.9±0.2 b 3.3±0.1b 5.1±0.2 b 11±0.3b 212±13.5 b 3.5±0.07 b 108±10.5  b 

G3 (control) 9.4±0.2 a 4.4±0.2 a 4.2±0.1a 7.4±0.2 a 1±0.07a 32.7±1.6 a 4.8±0.3 a 56±1.4    c 

 

Values are means± SE, Different letters refer to significant 

differences (p<0.05) 

 

4. Discussion 
 

Kidneys in general, organs have three functions. First 

functions as filters, removing toxins and metabolic products 

from the blood then excreting them with urine. Second play 

an important role in haemostatic by balancing electrolytes 

and acid-base in body fluids. Third they produce hormones, 

and regulating blood flow and blood pressure [15]. 

 

The goal of dialysis is to keep different materials, such as 

calcium at normal levels. Calcium helps to build bones and 

move muscles [16]. If calcium levels get disturbance, it can 

affect of work of nervous system and muscles, including 

heart problems [17]. Both of chronic kidney disease and 

Hepatitis C are harmful and truly medical problems in the 

entire world [18]. Results in present study showed decrease 

of Ca
2+

in positive and negative patients from healthy 

subjects, and importantly must know that there is calcium 

exchangeable pool in bone, which is working as a buffer 

inside the body[19], [20]. That buffer is depending on the 

movement of Ca
2+

 into and out from the blood of patients 

within membrane during dialysis [21], and it’s clear the 

patient groups has the ability to lose calcium ions and not to 

retain them because of failure of kidney. In relation to 

balancing the level of K
+
 in kidney failure patients, which is 

a serious problem in the world because malfunction of 

kidney and overload of K
+ 

level may led to stop working of 

heart [21], and our results agreed with this opinion. The 

concentration of albumin in serum is maintained by its rate 

of synthesis, catabolism, and distribution between vascular 

and extravascular compartments, and in well dialyzed 

patients, inflammation is the principle cause of a decrease in 

serum albumin while protein intake plays an insignificant 

role [22]. Our results agreed with these findings. Protein was 

also significantly decreased in G1 and G2 as compared to 

control group (G3), hemodialysis treatment causes protein 

losses of about 20g to 30g per 24 hours. Malfunction of the 

kidney may lead to hematoria (blood loss in the urine) and 

proteinuria (protein loss in the urine) [23]. Our results 

agreed with it.  Biochemically, renal failure is typically 

detected by an elevated serum creatinine level [22]. These 

finding together with present results, that there was relation 

between renal failure and chronic HCV patients [24], and it 

is clearly about HCV increases serum creatinine level in the 

suffering patients. Urea is the major end product in the liver 

in the urea cycle. It is easily diffusible and exists in all body 

fluid in practically the same concentration. It is filtered 

freely by the glumeruli and reabsorbed by the proximal and 

distal tubules. Most clinicians agree that creatinine is a more 

specific indicator of glomerular function than blood urea 

nitrogen (BUN). However the BUN to creatinine ratio may 

be used as an indirect estimate of renal function and in 

summary, increased blood urea nitrogen associated with 

renal failure [24]. This agrees with our results.  The means 

of uric acid level in the sera, showed significant difference 

between the three investigated groups (G1, G2, and G3) in 

Table (1). Low serum uric acid is a mortality risk factor in 

incident hemodialysis patients with a high comorbidity 

burden and hypoalbuminemia [25]. Serum uric acid can be 
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elevated due to reduced exertion by the kidneys, and 

elevated serum level of uric acid are common in patients 

with kidney disease or in those receiving maintenance 

dialysis therapy [22]. These findings together with the 

present results, suggest the role of dialysis in reducing uric 

acid excretion. Total sialic acids level  in our results 

indicated there was increase in patients groups as compared 

to healthy group and although hemodialysis is not 

responsible for putting sialic acid off the body, but sialic 

acids production happens in glomerular basement 

membrane(GBM) in cells of visceral layer of Bowman’s 

capsule, and it is composed of sialoglycoprotiens, 

glycosaminoglycan, collagens [26]. When GBM is loss its 

function because of chronic kidney diseases, it may be 

expected that production of sialic acids will not stop so their 

levels will arise. In conclusion patients with renal failure 

whom suffering from chronic hepatitis C, which they are 

serious diseases in Iraq; and although hemodialysis is an 

attempt to keep homeostasis in the patients, but it is not easy 

to retain them from the risk of mortality.     
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