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Abstract 
      Aim of this study was estimate the levels of some trace elements in patients with stroke compared with the co.ntrol group, 

where collected 40 blood samples [18 females and 22 males] for patients with stroke, and the results were compared with the 

control group for healthy people that included 50 blood samples [24 females and 26 males]: In all groups trace elements 

[zinc(Zn) , copper(Cu), magnesium(Mg), manganese (Mn), iron(Fe), cobalt(Co) and chromium(Cr)] were measured 

Compared to control, patients with stroke have significantly decreased in the levels of zinc, magnesium, manganese and 

chromium for both sexes, while there was a significant increase in the levels of copper, iron and chromium in the patients 

group compared with the control group, for both sexes as well. 
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1. Introduction 

            Stroke is a neurological disorder characterized 

by blockage of blood vessels, leading to clots in the 

brain, cutting off blood flow, blocking the arteries 

and causing rupture of blood vessels, which leads to 

bleeding, and the rupture of the arteries leading to the 

brain during a stroke causes sudden death of brain 

cells due to lack of oxygen, Stroke can also lead to 

depression and dementia for patients who recover 

[1,2]. Stroke ranks second among the fatal diseases, 

and the incidence of stroke increases with age and is 

affected by genetics and environmental factors in 

addition to the main risk factors for the disease, 

namely diabetes, high blood pressure, coronary artery 

disease hypercholesterolemia, valvular heart disease 

and cigarette smoking [3,4]. The absence of specific 

biological markers poses a problem in the diagnosis 

and treatment of stroke, and trace elements are 

important components of biological structures and 

may be toxic at levels higher than the amounts 

required for biological functions [5].At the moment, 

it has begun to resort to trace elements in the 

diagnosis and treatment of stroke because they are 

necessary to maintain the metabolism of neurons and 

glial cells. In addition, some elements facilitate the 

process of binding molecules to receptor sites on cell 

membranes and change the structure of the 

membranes or the ionic nature of the membranes to 

prevent or allow certain molecules to enter the cell or 

leave it and stimulate gene expression, which leads to 

the formation of proteins involved in biological 

processes [6,7]. For example, zinc and copper are a 

necessary and important component of many 

enzymes that are important in the function of the 

central nervous system [6, 8]. 

 

2. Aim of the study: 

  The study aims to measure some trace element 

and their relationship to patients with Stroke. 

 

3. .Materials and methods  

      In this study, 40 blood samples were collected 

from people with stroke, Their ages range between 

(50-75) years , divided into 18 females and 22 males, 

the samples were taken from the Al-Salam hospital  

in Mosul, Iraq after  checking the patient  and 

diagnosis with stroke by the specialist doctor 

,Samples collected six months. Also, 50 blood 

samples were collected from healthy people (24 

females and 26 males) and considered as a control 

group . The collected blood serum were separated 

and kept in plastic tubes in a freezer at (-10°c). After 

diluting the sample, the elements [Zinc, Copper, 

magnesium, Manganese, Iron, cobalt, chrome] in the 

blood serum were estimated using atomic absorption 

spectrometry (from the American company analyze) 

at different wavelengths [9].  

4. Statistical Analysis 

     All data  expressed as Mean ±SD using SPSS 20.0 

version   paired sample T-test. 
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5.  Results and Discussion 

      The results in Table [1] and Table [2] showed that 

there were a significant decrease in the levels of zinc 

and manganese in patients with stroke of both sexes 

[p≤0.001] compared to the control group and this 

agreement with [10]. From the results of the current 

study and other studies, it was found that the levels of 

trace elements have a direct physiological or physical 

effect on the brain and that the elements must cross 

the blood-brain barrier to act on neurons and glial 

cells [11]. Zinc is one of the important minerals 

necessary for a healthy immune system and has an 

important role in many brain functions because it acts 

as a cofactor in many enzymes and participates 

Superoxide-dismutase and Zn-thionin to reduce the 

process of oxidative stress [11] Zinc deficiency leads 

to severe damage to the endothelial protective 

function and causes or enhances the cytokine-

mediated inflammatory process [12,13]. It is also 

believed that low zinc level has a role in neuronal 

damage in addition to its role in Alzheimer’s disease 

[10,14]. 

Manganese regulates many enzymes and is important 

for the normal development and function of the body. 

Imai and okabe noted in 2011 [15] a decrease in the 

level of manganese and Mn-Superoxide dismutase in 

stroke patients, and this supports our current study. It 

also appears from the results in Table [1] and Table 

[2] that there were a significant decrease in the levels 

of magnesium for both sexes [p≤0.01] and chromium 

at the probability level [p≤0.01], [p≤0.001]   for 

males and females respectively, The reason for the 

low level of magnesium in stroke patients might be 

due to the relationship between magnesium and the 

disease [5] as it is known that magnesium blocks the 

glutamatergic N-methylene-D-Aspartate receptors in 

the nervous system during glutamate neurotoxicity 

such as acute stroke[16,17].Therefore, increasing the 

magnesium in the blood serum by taking magnesium 

therapy has a benefit for treating stroke [18,14]. As 

for chromium, it is one of the important and essential 

minerals in controlling blood sugar and lipid levels as 

the main component of the glucose tolerance factor. 

In addition, chromium deficiency is related to high 

blood pressure, heart disease and stroke [7]. While 

the results of our study showed that there is a 

significant increase in the level of copper [p≤0.001] 

for both sexes and this is agreement with  Altamura 

in 2009 [19], As the copper is found in living 

organisms in its oxidized and reduced forms, in 

addition it is found throughout the skeletal system 

and in greater quantities in the brain and liver [7] and  

acts as an important stimulating cofactor for proteins 

necessary for growth and development of the body, 

however, increased levels of Cu in cells cause 

cytotoxicity [20]. There was also a significant 

increase in the iron level at the probability [p≤0.01], 

[p≤0.001] for males and females respectively, which 

might be due to the excess iron stored before the 

stroke [14,21] Also, a significant increase in the level 

of cobalt was observed at [p≤0.01] for males and 

[p≤0.001] for females. This might be associated with 

cobalt plays an important role in the biosynthesis of 

hemoglobin as a cofactor for vitamin B12 

(cyanocobalamin), which has an important role in the 

maturation and completion of red blood cells, and 

that its increase has a negative effect associated with 

the risk of stroke. Because an increase in free oxygen 

radicals, which leads to a decrease in the level of 

antioxidants, especially glutathione, as well as a 

decrease in the effectiveness of antioxidant enzymes 

such as glutathione peroxidase, catalase and 

superoxide dismutase [22,23,24]. 

 

Table 1: Trace elements levels in males of both stroke patients and healthy control.

Table 2: Trace elements levels in Females of both stroke patients and healthy control.

Parameters Control (n= 26) 

Mean±SD 

Patient (n=22) 

Mean±SD 

P-value ≤ 

Zn (μg/dl) 80.56 ±6.44 48.78±7.69 .001 

Cu (μg/dl ) 111±10.68 164.22±4.02 .001 

Fe (μg/dl) 99.33±6.65 154.56±38.42 .01 

Mg (mgldl) 1.41 ± 0.12 1.26 ± 0.05 .01 

Mn (μg/l) 0.83±0.04 0.512±0.07 .001 

Co (μg/l) 0.22 ± 0.16. 0.34±0.027 .001 

Cr (μg/l) 0.44±0.07 0.22± 0.05 .001 

Parameters 

 

Control (n=24) 

Mean±SD 

Patient (n=18) 

Mean±SD 

p-value ≤ 

Zn (μg/dl) 90.33±3.71 57.11±5.54 .001 

Cu (μg/dl ) 90.11±5.04 169.78±4.41 .001 

Fe (μg/dl) 106.78±9.52336 159.22±8.42 .001 

Mg (mgldl) 1.86±0.19 1.52±0.19 .01 

Mn (μg/l) 0.89±.02571 0.53±0.07 .001 

Co (μg/l) 0.43±0.03 0.25±0.03 .001 

Cr (μg/l) 0.34±0.03 0.23±.01364 .001 



EVALUATION THE LEVELS OF SOME MINERAL ELEMENTS IN PATIENTS WITH STROKE 

   .. 
__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 64, No. 12 (2021) 

7115 

 

6. Conclusion 

      From the results obtained and the importance of 

trace elements in the biological activities of the body 

and their influence in many diseases, including 

stroke, it is necessary to maintain the normal ratio of 

the elements in the body, and in the case of their  

decrease  than normal, it should  be treated to avoid 

serious diseases, including stroke, diabetes, high 

blood pressure, and cardiovascular diseases. 
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