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 Background: The vast majority of childhood leukemia cases are acute and are 

characterized by rapid tumor cell proliferation and a predominance of blast cells. Acute 
lymphoblastic leukemia (ALL) is a cancer of spongy tissue in the center of bone  and 

blood. Acute leukemia is the furthermost common cancer in children. For many 

decades researchers have studied many markers of oxidative stress –associated tissue 
damage and antioxidant defense. Total Antioxidant Capacity is to measure the 

antioxidant activity of all antioxidant in biological sample and not just the antioxidant 

capacity of single compound. Objective: The present study  including blood glucose, 
serum protein , Total Antioxidant Capacity, Malondialdehyde and vitamin C Blood 

samples were collected from 60 child with Acute lymphoblastic leukemia (ALL). Age 

and sex matched 30 healthy selected as control. The CSF samples were collected for 
measuring of glucose, protein, cell count and MDA. Results: Blood glucose ,serum 

protein and TAA, showed a significant decrease in patients group when compared to 

control group There was positive correlation between MDA concentration in the CSF 
and serum MDA concentration. As our Knowledge no previous study referred to this 

correlation. Conclusion: The present study conclude that free radicals have been 
concerned in the pathogenesis of leukemia in childhood , the mechanism of increased 

MDA is that may be due to lymphocyte cells are source superoxide and other oxygen 

metabolites which lead to lipid peroxidation , assessment in child with leukemia may  
be of help in detecting response of therapy , and to predict the chance of relapse in these 

case. 
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INTRODUCTION 

 

 The leukemia defined by means of a group of malignant diseases  that cause a progeny of  the cells have a 

growth advantage over normal cellular elements owing to an increased rate of proliferation against lowering rate 

of normal marrow function and ultimately marrow failure.These abnormal cells cause symptoms due to bone 

marrow failureand infiltration of organs (liver, lymph nodes) (Olaniyi et al, 2011; David and Archie, 2004). 

Four major forms of leukemia are recognized: acute lymphoblastic, acute myelogenous, chronic lymphocytic 

and chronic myelogenous (Ball and Lelek,2003). Acute lymphoblastic leukemia (ALL) is the most common 

type of leukemia in young children. Standard treatments involve chemotherapy and radiation. The survival rates 

vary by age: 85% in children and 50% in adults. Subtypes include precursor B acute lymphoblastic leukemia, 

precursor T acute lymphoblastic leukemia, Burkitt's leukemia, and acute biphenotypic leukemia (Clarkson et 

al,1995). Free Radical’s are a chemical species that possess an unpaired electron in the outer (valence) shell of 

the molecule.(Lunec et al,1981) antioxidant is “any substance that delays, prevents or removes oxidative 

damage to a target molecule(Halliwell and Gutteridge,2007). In 1990, had created a new test to measure Total 

Antioxidant Capacity (TAC).The major advantage of this test is to measure the antioxidant capacity of all 

antioxidant in biological sample and not just the antioxidant capacity of single compound(Halliwell and 

Gutteridge, 2007). Malondialdehyd (MDA) is a highly reactive three carbon dialdehde Produced as a byproduct 

of polyunsaturated fatty acid peroxidation. Malondialdehyd is the principal and most studied product of 

polyunsaturated fatty acid peroxidation (Rio D et al, 2005).Vitamin C (L-ascorbic acid or L-ascorbate) is an 

essential nutrient for humans and certain other animal species (Devlin, 2011). 

 Cerebrospinal fluid (CSF) is a colorless fluid low in cells and proteins, but generally similar to plasma   in 

its ionic composition, it contain mainly Na+ and K+ (Faleye ,2006)Alterations in CSF constituents may be 
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similar in different pathologic processes and cause difficulties in interpretation. Combining a set of CSF 

variables referred to as routine parameters (i.e. determination of protein, albumin, immunoglobulin, glucose, 

lactate, and cellular changes, as well as specific antigen and antibody testing for infectious agents) will increase 

the diagnostic sensitivity and specificity (Thomas et al 2008). 

 The aim of the study is to investigate the glucose, total serum protein, MDA, TAC, vitamin C and Hb. In 

the blood and compare the result with control group also measuring of glucose, protein, cell count and MDA in 

CSF and determine the correlation between that parameter. 

 

MATERIAL AND METHODS 

 

 The patients of Acute Lymphoblastic Leukemia (ALL) as they were give in to to the Protection of Children 

Hospital Medical City in Baghdad, Iraq were designated for the present study. The diagnosis for ALL  according 

to the  : leukocyte count, association of tissues other than bone marrow. Healthy individuals were selected as 

control group .Venous blood samples five ml was drawn from sixty patients of ALL ranging between (1-17) 

years old . Blood samples have been collected into two vacationer tubes, one containing EDTA for measurement 

of blood hemoglobin (Hb), WBC count. The blood in the second  part was allowed to clot for 10-15 min. at 

room temperature, centrifuged for (10) min. at (3000rpm). Serum was removed for measuring of biochemical 

parameters. The control group consisted of 30 apparently healthy individual who were not complaining of any 

blood problem. That samples were collected if the subjects not receiving any medication and not have any 

chronic or acute illnesses. They had normal leukocytes and other blood cell counts and made no use of 

antioxidant  therapy. The CSF samples were collected for measuring of glucose, protein, cell count and MDA. 

The serum glucose and total serum protein levels were measured by spectrophotometric methods supplied by 

randox Diagnostic. Total  antioxidant Capacity  (TAC) in serum samples was carried out according to(Rice and 

Miller, 1994).Vitamin C  levels were estimated by the method of Tietz (Tietz,1986).Serum MDA measured  

according to the modified method of Benge (Benge, 1978). All statistical analyses in the present study were 

done by SPSS version 19.0 for Windows (Statistical Package for Social Science, Inc., Chicago, IL, USA). 

Descriptive examination was used to display the mean and standard deviation of variables. The significance of 

difference between mean values was estimated by Student T-Test. The probability P< 0.05 = significant, P> 

0.05 = non-significant .Correlation analysis was used to test the linear relationship between parameters. 

ANOVA test was used to show the differences between variables of differentiated groups. 

 

Results: 

 Data from table 1 indicated the number , mean and range of age of patient group in comparison with control 

group with no significant difference(p>0.05).  

 
Table 1: Age and hemoglobin  data of different studied groups (Mean± SD). 

Characteristic Patients group[n=60] Control group[n=30] P Value 

Age [year] 7.98±3.41 7.20±3.84 >0.05 

Hb[g/dl] 9.33± 1.43 11.57± 0.78 <0.01 

*Significant at 0.05 level of significance 

 

 The result in table 2 showed that there were a significant decrease in the mean concentration of fasting 

serum glucose, serum protein, TAC and vitamin C of ALL patients group in comparison with mean serum 

glucose concentration of control group.  
 

Table 2: The biochemical parameters  of different studied groups (Mean± SD). 

Characteristic Patients group 
[n=60] 

Control group 

[n=30] 

P Value 

R.S.G[mg/dl] 81.77±18.28 87.67±12.74 <0.05 

S. Protein [g/dl] 6.28 ± 1.07 7.10 ± 0.66 <0.01 

S. TAC [mmol/l] 0.99± 0.17 1.71± 0.43 <0.01 

MDA   [nmol/ml] 2.45± 0.24 1.56± 0.23 <0.05 

Vitamin C [mg/dl] 2.07±0.14 2.11±0.18 >0.05 

 

          Table 3 in the current study showed correlation between antioxidant and other biochemical parameters. 

 
Table 3: Correlations between TAC ,MDA and vitamin C in sera ALL patients group with other parameters.    

Characteristic TAC[mmole/l] MDA [μmol/l ] Vitamin C [mg/dl] 

r      p r           p r            p 

Age[year] -0.41     0.10 0.19    0.14 -0.18     0.17 

B.glucose[mg/dl] 0.20       0.20 -0.19     0.24 -0.11       0.34 

S.protein[g/dl] -0.19      0.14 -0.12    0.37 -0.14      0.14 

Hb [gm/dl] -0.29      0.08 -0.12    0.21 -0.13      0.39 
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 Table 4 showed mean and standard diffusion of glucose, protein, total cells count and MDA in CSF of ALL 

patients.  

 
Table 4: The mean and standard deviation of glucose, protein ,cell count and MDA in CSF of ALL patients group. 

Maximum Minimum Mean ±SD [n=60] Characteristic 
48.95 45.09 47.01±7.47 Glucose[mg/dl] 

24.65 21.12 22.88±6.83 Protein[g/dl] 

2.00 0.00 0.44±0.15 Cell count 
7.40 6.94 7.17±0.88 MDA [μmol/l ] 

 

There was no correlation between serum protein and CSF  protein in ALL patients group as shown in figure 1. 

 

 
 

Fig. 1: Correlation between serum protein and CSF  protien in ALL patients group.    

 

 Data in the table 5 showed no correlation between MDA concentration in the CSF and B.glucose, S. 

proteine and total  cell count, 

 
Table 5: Correlation  between MDA in CSF ALL patients group with other parameters. 

Characteristic MDA [μmol/l ] 

r           p 

B.glucose[mg/dl] 0.18     0.17 

S.protein[g/dl] -0.27    0.13 

Cell count 0.12    0.28 

 

        There was positive correlation between MDA concentration in the CSF and MDA concentration in the 

serum figure 2.  

 

 
 

Fig. 2: Correlation between serum MDA and CSF  MDA in ALL patients group. 

 

Discussions: 

 Result in table 1 showed that there is highly significant decrease in the mean concentration of Hb. of ALL 

patients group in comparison with mean Hb. concentration of control group(p<0.01). Anemia is defined a 

reduction of any of the following: The number of circulating erythrocytes, the amount of hemoglobin in the 
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blood. Anemia is one of leukemia diagnosis, it is a common manifestation of primary bone marrow disorders, 

one must consider past medical history, the family history, the physical examination splenomegaly is the single 

most important physical finding in the anemia patient. Upon analyzing the above information, one must 

determine whether the primary cause of the anemia is failure of the bone marrow to produce sufficient number 

of erythrocytes or accelerated loss or destruction of erythrocytes(Kasper et al,2005). 

 Hyperglycemia and hypoglycemia has also been described as an acute opposing event that happens 

throughout chemotherapy for ALL in adults and children .It must be careful that leukemia modifies glucose 

metabolism, and hyperglycemia might have an effect upon leukemic cell proliferation. Glucose metabolism 

variations have continually been a matter of debate in patients with cancer, On the other hand, inhibition of 

glucose uptake is linked with cell death (Firkin and Chesterman ,1989). 

 Result in table 2 showed that a significant decrease (p<0.01) in the mean concentration of total serum 

protein of ALL patients group in comparison with mean total serum protein concentration of control group. 

These result is similar to other study presented (Khan et al , 2006; Mehdi and Abdulbari ,2013). Protein 

biomarkers in cancer deliver remarkable information to assist effective diagnosis, prognosis, and response to 

therapy.  Protein expression has the possible to alter clinical practice, including cancer diagnosis and 

screening(Firkin and Chesterman ,1989).A study of the serum protein changes and clinical events in ALL was 

undertaken as a part of inquiries on the effects of malignancies in patients. In order to evaluate the effects of the 

leukemic processes, an assessment of the effects of disease type, activity, complications and therapy was also 

undertaken( Khan et al , 2006).                                                            

 The present finding in this study similar to result of previous study which proved Accordingly, serum TAC 

levels in the patients with ALL were lower than in healthy subjects (P < 0.01).( Halliwell ,2007; Devlin ,2011).  

 The sum of endogenous and food derived antioxidants represents the total antioxidant capacity of 

extracellular fluids which integrates the cumulative effects of all antioxidants present in the plasma and body 

fluids and may give a more pertinent biological evidence as compared to that obtained by individual factors.( 

Kusano  and Ferrari ,2008; Devlin ,2011) 

 Data in the table 2 showed there is significant increase in the mean concentration of serum MDA of ALL 

patients group in comparison with mean serum MDA concentration of control group (p<0.05) these result is 

similar to previous study presented in 2005(Rio et al ,2005) . That result is shows a slightly increased lipid 

peroxidation in leukemia patients possibly, as a result of oxidative stress due to free radical production and that 

approved with other study (Slatter et al ,2005). 

 Vitamin C is one of the main and essential vitamin for human health. It is needed for many physiological 

roles in human biology. Many health benefits have been attributed to ascorbic acid namely antioxidant, anti-

atherogenic and anti-carcinogenic activity(Duarte  and  Lunec ,2005).These result is indicates increased 

requirement and operation of this substance to potenciate resistance mechanism like secondary anticancer 

mechanism of vitamin C. The propensity of leukemic cells to proliferate is restrained by highly viscous 

intracellular glycosaminoglycans and to over come the above state cells releases enzyme hyaluronidase. For the 

synthesis of hyaluronides, vitamin C is utilized and therefore total vitamin C Levels may decrease (Duarte  and  

Lunec ,2005).                                      

 Previous studies determined that pediatric patients with ALL have higher oxidative stress but lower levels 

of antioxidants than healthy counterparts (Woodside and Young 2001); Singal et al ,2000).The implication of 

the present study is that intervention to increase antioxidant status in patients with ALL should be considered 

reported that there were no significant differences in plasma malondialdehyde levels(Halliwell ,2007; Powell et 

al,    2005 ).The result in table 4 showed mean and standard diffusion of glucose ,protein ,total cells count and 

MDA in CSF of ALL patients these result agreement with other study presented in 2006.( Faleye F.,2006) 

 Determination of CSF glucose concentration is also commonplace. The CNS glucose concentration is 

dependent on blood glucose levels. Glucose enters the CSF by facilitated diffusion in the choroid plexus. 

Because CNS glucose concentration is distribution dependent, changes in plasma glucose levels may take 

several hours to be reflected in the CNS(Noor,  2006). It is therefore suggested that plasma glucose be obtained 

at the time of CSF collection. Normal CSF glucose concentration is 60-80% of plasma glucose levels. Elevated 

CNS glucose concentrations approves the presence of previous or concurrent hyperglycemia, and may be seen 

with iatrogenically blood contaminated CSF specimens. Hyperglycorrachia is a non-specific finding that is 

important when dealing with diabetic patients. (Noor ,2006). Diagnostically, hypoglycorrhachia is more 

significant and is seen in cases of bacterial or funga l meningitis, symptomatic hypoglycemia, primary or 

metastatic neoplasms, and subarachnoid hemorrhage. Hypoglycorrachia seen with subarachnoid hemorrhage is 

due to the release of glycolytic enzymes by erythrocytes, and may serve as an additional way of differentiating 

pathologic hemorrhage from iatrogenic blood contamination.( (Noor ,2006).Normal CSF contains less than 1% 

of the protein concentration found in plasma. Most CSF protein is derived from plasma, and the presence of pre 

albumin, transferrin, and nervous tissue specific proteins in CSF accounts for most of the qualitative differences 

between CSF and plasma proteins(Noor, ,2006). Table4 in the current study showed no significant  correlation 

between MDA and other biochemical parameters in CSF. 
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 As our Knowledge no previous study referred to the positive correlation between MDA concentration in the 

CSF and MDA concentration in the serum figure 2. The present conclude that free radicals have been implicated 

in the pathogenesis of leukemias in childhood ,the current study conclude that the mechanism for high MDA is 

that may be due to lymphocyte cells are source superoxide and other oxygen metabolites which lead to lipid 

peroxidation MDA estimation in leukemia can be of help in detecting response of therapy , and to predict the 

chance of relapse.                            
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