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___________________________________________________________________________ 

Abstract 

 Human Immunodeficiency Virus (HIV) infection is a major health problem in the 

world. The aim of the study to reveal that the elements like Cu, Fe, Mg, Se and Zn 

concentrations of HIV infected people blood sera samples were determined by using 

Inductive Coupled Plasma Optical- Emission Spectroscopy (ICP-OES) method. The 

concentrations of elements were correlated with their healthy people blood sera sample. 

These results conclude that the lower concentration of Se and Zn levels and compare health 

people blood sera. The deficiencies of selenium and zinc level have been reported in HIV 

infected patient. 

___________________________________________________________________________ 

Corresponding author: D. Arunachalam 

Introduction 

 The human immunodeficiency virus (HIV) is a type of virus called a retrovirus, which 

infects humans when it comes in contact with tissues such as those that line the vagina, anal 

area, mouth, or eyes, or through a break in the skin. Human Immunodeficiency Virus (HIV) 

infection is a major health problem in the world (Dudgeon et al., 2006).  AIDS was first 

recognized as a disease in the early 1980s. Since then it has spread through the world. 

According to the World Health Organization, 1999 Annual world health report, it is now the 

http://www.medicinenet.com/script/main/art.asp?articlekey=5344
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leading cause of death in Africa, responsible for one in five deaths. AIDS is caused by the 

human immunodeficiency virus (HIV). The virus is transmitted via human body fluids; 

globally most infections occur through sex between men and women. The virus attracts the 

immune system and ultimately makes it infective. 

 It has been widely recognized that the amount of people infected with human 

immunodeficiency virus (HIV) has been increasing in recent years, especially in developing 

countries. Nutritional deficiencies may significantly compromise immunological host defence 

mechanisms. It is thus possible that as the natural history of HIV infection and its 

complications progress, secondary malnutrition may further impair immune competence and 

other organ functions, thereby becoming a major contributor to the vicious cycle of recurrent 

infections and ultimately death (Chandra, 1983). The spreading of HIV has taken different 

directions since the virus was first discovered, or more correctly, our perception of how and 

where HIV is spreading has changed over the years. Initially, men were infected to a greater 

extent than women but this has evened out and now women are identified as the most 

affected group together with youth and poor. 

 HIV infected individuals are susceptible to attack a state of poor nutrition due to 

several factors including inadequate nutrient intake, nutrient loss, metabolic alteration and 

drug-nutrient interactions (Colecraft, 2008; Chandra, 1983).  HIV infection is generally a 

slowly progressive disease in which the virus is present throughout the body at all stages of 

the disease. Functional status and survival of HIV-infected patients are affected by their 

nutritional conditions (Knox et al., 2003). Trace elements especially zinc (Zn) and selenium 

(Se) are important for maintaining a healthy immune system. Zinc deficiency can declines T 

cells generation and depresses humoral and cell-mediated immunity (Stambullian et al, 2007; 

Edeas et al., 1996). Selenium deficiency also has several medical implications including 

impaired immune response (Khalili et al., 2008). Zn serum concentrations have been 
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affected by malnutrition in hospitalized AIDS patients (Koch et al., 1996). Perkel, (1992) 

mentioned that from the time AIDS was first recognised as a distinct syndrome, it became 

increasingly evident that it was spreading at an alarming rate. Similarly, Duh, (1997) 

postulated that AIDS is a new disease but it has become part of our lives because our 

immediate family, friends and people in our communities get positively diagnosed on a daily 

basis. AIDS is the later stage of HIV infection. The progression from HIV infection to AIDS 

depends upon how fast the body’s immune system is destroyed (Duh, 1991). 

 Several trace elements are essential micronutrients and are required for various body 

functions and well being of the immune system the deficiencies of trace elements and 

infectious diseases often coexists and exhibit complex interaction. Trace elements are 

essential to humans. Trace elements play an important role in human health and disease. Both 

deficiencies and excesses of these elements may result in a number of disorders in human 

body [Ekinci and Sahin., 2002; Moosavi et al., 2006]. The relationship between health and 

exposure to element through food, air and water is a major area of analytical endeavour that 

is bound to attract wide spread attention. Trace elements are increasingly being recognized as 

important nutrients playing a vital role in human body. 

ICP-OES is widely used in the analysis of various trace elements. Electrically 

generated flames, i.e. plasma, have proved that simultaneous multi element analysis can be 

successfully carried out with better determination limits and precision than before. This is 

mainly due to the introduction of ICP as the excitation source for the emission spectrometry. 

The sample solution is then used for the determination of elements like Cu, Fe, Mg, Se and 

Zn using ICP-OES (Optima 5300 DV). The comparative studies from HIV infected and 

healthy people blood sera sample various amount of elements. In the present study ICP-OES 

spectrometry is used for the quantitative estimation of element like Cu, Fe, Mg, Se and Zn 

present in HIV infected and healthy people blood sera samples. 
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Materials and methods 

 The HIV infected and healthy people blood sera samples were collected from General 

Hospital, Pondicherry, India. Blood sera samples were collected from 5 people of various 

ages. Then the samples were pooled, pooled sera is mixing of the 5 blood samples together. 

As soon as the blood samples were collected, they were placed in plastic vials; allowed to 

clot then centrifuged at 3000 rpm for 15 minutes. The blood serum is separated and stored at 

25°C in a freezer until analysis. The blood sera samples (Healthy people (pooled sera), HIV 

infected people sera-5) of patients were collected for the analysis of constituents. The HIV 

infected patient blood sera were given code such as H1, H2, H3, H4 and H5. The prepared sera 

samples are subjected to ICP-OES analysis. The results are displayed in the following Tables 

1to 3.  

Results and Discussion 

The six serum samples (Healthy people (pooled), HIV infected blood sera-5) have 

been subjected to ICP-OES using the standard procedure already described. All found to 

show quantitative amount of the following elements viz., Cu, Fe, Mg, Se and Zn. 

 Table- 1 show that the Elemental concentration of HIV infected blood sera samples is 

obtained. Table- 2 shows that the Mean and Standard deviation of elemental concentration of 

Healthy, HIV infected people blood sera samples is obtained. 

The trace element present in the HIV infected blood sera are shown in a bar diagram 

(Fig.1) and the relative distribution of Elemental Concentration in Healthy, HIV infected 

blood sera samples are shown in Fig. 2.  
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Table-1 

Elemental concentration of HIV infected blood sera samples (in ppm)   

Elements 

Sample Code 

H1 H2 H3 H4 H5 

Cu 2.202 1.980 1.820 2.150 2.025 

Fe 100.512 98.450 99.810 110.405 102.041 

Mg 28.421 27.201 26.512 25.450 29.810 

Se 0.043 0.041 0.050 0.053 0.048 

Zn 0.127 0.218 1.265 0.918 0.650 
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Fig.1 The elemental concentration of HIV infected blood sera samples 

 

 

Table-2 

Mean and Standard deviation of elemental concentration of  
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Healthy, HIV infected people blood sera samples 

Elements 

Healthy  

People  

blood sera 

HIV infected  

blood sera 
‘F’ Value ‘P’ Value 

Mean SD 

Cu 2.279 2.035 0.150 2.187 0.001
S
 

Fe 88.124 102.244 4.742 7.387 0.001
S
 

Mg 29.291 27.479 1.692 0.956 0.001
S
 

Se 2.120 0.047 0.005 16.463 0.001
S
 

Zn 2.452 0.636 0.477 12.096 0.001
S
 

  S – Significant at 99% confident level 
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Fig. 2 The relative distribution of Elemental Concentration in 

Healthy, HIV infected blood sera samples 
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 The Table- 1 show that the HIV infected blood sera are having high amount of Iron 

(Fe), moderate amount of Magnesium (Mg) and lesser amount of Copper (Cu) and Zinc (Zn). 

Selenium (Se) is very less concentration compared to other elements.  

 The Table- 2 show that the concentration of Cu is present healthy people serum 

sample is 2.279 ppm and HIV infected people serum samples various from 1.820 to 2.202 

ppm. The concentration of Cu in the pooled sera samples is in the order of Healthy > HIV 

infected people. In humans, copper deficiency can cause anaemia and congenital inability to 

excrete copper resulting in Wilson’s disease (Shad Alikhan et al., 2008). The elemental 

concentration of Fe is present healthy people serum sample is 88.124 ppm and HIV infected 

people serum samples various from 110.405 to 98.450 ppm. The concentration of Fe in the 

pooled sera samples is in the order of HIV infected people > Healthy people. Iron is very 

essential for human beings and is an essential component of haemoglobin. It facilitates the 

oxidation of carbohydrates, protein and Fat to control body weight (Shad Alikhan et al., 

2008). Iron attracts oxygen and builds blood creating energy in the body. The elemental 

concentration of Mg is present healthy people serum sample is 29.291 ppm and HIV infected 

people serum samples various from 29.810 to 25.450 ppm. The concentration of Mg in the 

pooled sera samples is in the order of Healthy > HIV infected people. Magnesium is an 

essential element for macronutrients, which are essential to human health and nutrition, and it 

is an important electrolyte responsible for proper nerve and muscle function.  

 The elemental concentration of Se and Zn are high level present in the healthy people 

serum sample is 2.120 and 2.452 ppm and HIV infected people serum samples various from 

0.053 to 0.041 ppm and 0.127 to 0.218 ppm are in low compared to Healthy people sera 

samples. The concentration of Se and Zn in the pooled sera samples is in the order of Healthy 

> HIV infected people. Selenium deficiency is rare in healthy, well-nourished individuals. It 

can occur in patients with severely compromised intestinal function, those undergoing total 

http://en.wikipedia.org/wiki/Intestine
http://en.wikipedia.org/wiki/Total_parenteral_nutrition
http://en.wikipedia.org/wiki/Total_parenteral_nutrition
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parenteral nutrition. Selenium salts are toxic in large amounts, but trace amounts are 

necessary for cellular function in many organisms (Ravaglia et al., 2000). Zinc plays an 

important role in production, storage, and regulation of insulin (Scott and Fischer., 1938) first 

recognized the relationship between zinc and insulin. Zinc deficiency increases susceptibility 

to oxidative stress and impaired cell membrane function (Bhaskaram, 2002). In HIV infected 

adults, low serum zinc has been associated with more advanced HIV disease and increased 

mortality (Baum et al., 2003; Wellinghausen et al., 2000).  

Statistical Analysis 

 Statistical analysis is carried throughout the study using Statistical Package for 

Sociological Software (SPSS) for windows version 15.0. This analysis is carried out with 

99% confidence level. Using the one way ANOVA method for ICP-OES, analysis of the HIV 

infected and healthy people blood sera samples are studied. From the Table 2 we can observe 

that the probability value is less than 0.001 level of significance.  

Conclusion 

 Several trace elements are essential micronutrients and are required for various body 

functions and well being of the immune system. In the present study, we have analysed the 

few elements (Cu, Fe, Mg, Se and Zn) of sera in HIV infected people and compared with 

healthy people pooled sera. We conclude that the lower concentration of Se and Zn levels in 

HIV infected blood sera and compare health people blood sera. The deficiencies of selenium 

and zinc level have been reported in HIV infected patient. The results of this study revealed 

that some of the elemental deviation in blood serum than healthy reference. 
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