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ABSTRACT 
The human immunodeficiency virus (HIV) is a positive-sense single-stranded RNA virus that belongs to the family of Retroviridae (Group VI), genus 
Lentivirus. HIV is characterized into two types which are HIV-1 and HIV-2. Micronutrients which comprise of essential trace elements (e.g. Zinc, Copper 

and Selenium) and vitamins (e.g. Vitamin A, C and E) are nutrients needed in minute specific quantities in the body which play leading roles in the 

production of enzymes, hormones and other substances. The subjects in this study comprised of HIV positive volunteers aged between 18 to 55years 
attending Central Hospital Uromi, Edo State, Nigeria. A total of one hundred (100) samples were recruited for this study. The study was conducted on 100 

subjects comprising of fifty (50) apparently healthy subjects (controls) and fifty (50) HIV positive subjects (test samples). The results from this study 

showed that 13(26.0%) of the subjects were male and 37(74.0%) of the subjects were female, the subjects were categorized into four age groups; 23-30 
years; 31-40 years; 41-50 years; 51 years and above. The result for age showed that majority of the subjects were within the age range of 51 years and above 

19(38.0%), this was followed by 41-50 years 18(36.0%), 31-40 years 10(20.0%) and 23-30 years 3(6.0%). The results from this study showed that zinc 

levels were lower (p>0.05) in HIV positive subjects (0.79±0.48 mg/l) when compared with that of the negative subjects (0.91±0.53 mg/l) but was not 
statistically significant. Zinc levels were higher (p>0.05) in male HIV positive subjects (0.83±0.57 mg/l) when compared with that of female positive 

subjects (0.78±0.45 mg/l) but was not statistically significant. Selenium levels were also significantly lower (p<0.05) in HIV positive subjects (0.08±0.02 

mg/l) when compared with the negative subjects (0.10±0.02 mg/l). Copper levels were lower (p>0.05) in HIV positive subjects (0.84±0.41 mg/l) when 
compared with the negative subjects (0.87±0.36 mg/l) but was not statistically significant. Calcium levels were significantly lower (p<0.05) in HIV positive 

subjects (80.12±14.71 mg/l) when compared with negative subjects (89.03±14.82 mg/l). Calcium levels were not significantly lower (p>0.05) in male 

positive subjects (77.65±14.37 mg/l) when compared with female positive subjects (80.99±14.92 mg/l). Copper levels were not significantly higher (p>0.05) 
in male positive subjects (0.90±0.51 mg/l) when compared with the female positive subjects (0.82±0.38 mg/l). This study has shown that HIV patients suffer 

significant oxidative stress. There is impairment of the antioxidant defence mechanism in HIV patients, and this is further affected by drug therapy used in 

the management of the condition. It may prove useful for treatment of HIV infection to include antioxidant therapy. It remains unclear if supplementation 

with micronutrients has any measurable impact on the clinical course of HIV disease. 
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INTRODUCTION 

The human immunodeficiency virus (HIV) has thus far 

infected over 22.4 million people in sub-Saharan Africa and 

Nigeria remains the country with the third highest number of 

HIV-infected subjects in the world [1]. Since HAART was 

introduced in the mid-1990s, as a treatment for HIV/AIDS, 

the morbidity and mortality associated with HIV/AIDS has 

reduced considerably. According to the 2005 HIV Sentinel 

Survey and National HIV Prevalence AIDS Estimates 

Reports, an estimated 645,810 HIV-infected Nigerians 

would have been requiring ART by 2010 [2]. Acquired 

Immunodeficiency Syndrome (AIDS) was recognized as an 

emerging disease only in early 1980, but has rapidly 

established itself throughout the world, and likely to endure 

and persist well in 21st century. AIDS has evolved from a 

mysterious illness to a global pandemic which has infected 

tens of millions in less than 20 years period [3]. Total 

number of HIV-AIDS in world is continuously rising. 

According to UNAIDS 2018 data 37.9 million people (out of 

these, 2.1 million are Children under 15 years) are living 

with HIV/AIDS worldwide, the vast majority of whom are 

in low- and middle-income countries, out of these only 24.5 

million people were assessing antiretroviral therapy. India 

has the third largest HIV epidemic in the world, 2.1 million 

people living with HIV in 2015. In India, HIV epidemic 

shifts from high risk group to bridge population and then to 

general population. In 2017, 79% of people lining with HIV 

were aware of their status of whom only 56% were on ART 

[4]. Nigeria, the most populous country in sub-Saharan 

Africa, currently has the second highest population of people 

living with HIV, after South Africa with about 7.1 million 

[5]. At the end of 2018, about 3.2 million people were living 

with HIV in Nigeria. 

Patients with human immunodeficiency virus 

(HIV)/acquired immunodeficiency syndrome (AIDS) 

frequently present alterations in lipid metabolism due to 

infection with HIV itself, including elevated serum 

concentrations of triglycerides and low levels of total 

cholesterol [6]. 

Micronutrients are trace elements and vitamins obtained 

from our diet that are essential to sustain life and optimal 

physiological function [7]. Deficiencies affect over 2billion 

people and are largely associated with malnutrition or poor 

diet [8,7]. Many micronutrients are necessary to elicit an 

effective immune response to viral infections but are also 

utilized by viruses such as the hepatitis C virus (HCV) and 

hepatitis B virus (HBV) to propagate infections [9]. 

Essential micronutrients are involved in many metabolic 

pathways in the liver, such as enzymatic functions and 

protein synthesis, oxidative damage and anti-oxidant 

defense, immunological competence, interferon therapy 

response regulations, and alterations of the virus genomes 

[10,11]. Reactive oxygen species (ROS) have also been 

implicated in a number of hepatic pathologies in 

exacerbating liver diseases [12,13]. The oxidant production 

associated with immune reactions against viral hepatitis 

leads to the formation of hepatocellular carcinoma (HCC) 

[14]. Therefore, the changes in micronutrients and their 

demolishing effects against oxidative stress are factors for 

viral hepatitis pathogenesis. 

Micronutrients which comprise of essential trace elements 

(e.g. Zinc, Copper and Selenium) and vitamins (e.g. Vitamin 

A, C and E) are nutrients needed in minute specific 

quantities in the body which play leading roles in the 

production of enzymes, hormones and other substances, 

helping to regulate growth activity, essential in wound 

healing, development and the functioning of the immune and 

reproductive system, maintenance of the integrity of skin 

and mucous membranes, which also function as a barrier to 

bacteria and viruses and protection against lipid peroxidation 

among several others [15-18]. Most micronutrients are not 

generated in the body but are derived from food intake [19-

21]. Deficiencies of these micronutrients may result in: 

fatigue, depression, and widespread abnormalities in 

connective tissue, such as inflamed gingivae, petechiae, 

perifollicular hemorrhages, impaired wound healing, coiled 

hairs, hyperkeratosis and bleeding into body cavities [22]. It 

may also lead to damage of cell membrane and leakage of 

cell contents to the extracellular fluid compartment, cardiac 

or skeletal myopathies, neuropathies, and liver necrosis, 

muscle and neurological problems [23]. Still, deficiencies of 

some micronutrients have been associated with impaired 

immunological functions [24,25]. For instance, zinc 

deficiency has been reported to decrease lymphocyte 

concentrations, copper deficiency reduced cytokine 

response, while selenium deficiency negatively impacted on 

proper functioning of the neutrophils and T-lymphocytes 

[26,27]. 

The highly active antiretroviral therapy (HAART) is 

currently the therapy of choice for HIV-infected patients. 

However, despite remarkable viral replication suppression 

and immune response resto-ration, adverse drug reactions 

appear to be a major drawback to the success story of long-

term HAART use in many patients [28,29]. HAART 

regimen have been implicated in increase generation of 

chemically reactive species in circulation, possibly by 
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producing more oxidized metabolites derived from the 

interaction between ROS and infected cell biomolecules 

[30]. This suggests that the HIV-1 infection alone or in 

combination with the introduction of antiretroviral 

(ARV)/HAART may induce oxidative stress and further 

augment HIV-1 pathogenesis [30,31]. Measurement of 

oxidative/nitrosative stress molecules could therefore 

function as a potential surveillance parameter in addition to 

CD4+ T cell count for estimation of progression of infection 

and development of adverse drug reactions. Findings from 

this study may provide the much desired improved 

therapeutic and management effects on individuals living 

with HIV/AIDS.  However, we hereby perform this research 

to assess some micronutrients of HIV positive subjects 

visiting Central Hospital, Uromi, Edo State, Edo State. 

MATERIALS AND METHODS 

Area of Study 

This study was carried out in Uromi, the administrative 

headquarters of Esan North-East Local Government Area of 

Edo State, Nigeria. The area proper is situated at 6.70 North 

latitude, 6.330 East longitude. Uromi is the largest and most 

populated area in Esanland, settled by two waves of people, 

made up of villages divided into three groups recognized as: 

Okhiode (Eguare, Egbele, Onewa, Utako, Unuwazi, Arue 

and Isua, Uje Oror), Obiruan (Ebhoyoman, Efadion, Ekhue, 

Ubierumun, Eror, Obeidu, Uwalor, Idumoza, Ivue) and 

Obiyuan (Ukoni, Amedeokhian, Awo). Uromi has a 

population of 108,608 (NPCN, 2012), majority of which are 

civil servants, traders, businessmen/women, transporters, 

farmers, teachers/lecturers and students by occupation. The 

samples were examined in the Research Diagnostic 

Laboratory, of the Department of Medical Laboratory 

Science, College of Medicine, Ambrose Alli University, 

Ekpoma. 

Population of the Study 

The subjects in this study comprised of HIV positive 

volunteers aged between 18 to 50 years attending Central 

Hospital Uromi, Edo State, Nigeria. A total of one hundred 

(100) samples were recruited for this study. The sample size

(N) is calculated from the formula below using prevalence

from previous studies. The study was conducted on 100

subjects comprising of fifty (50) apparently healthy subjects

(controls) and fifty (50) HIV positive subjects (test samples).

Research Design 

This study was designed as a prospective and cross-sectional 

study to assess some micronutrients of HIV positive subjects 

visiting Central Hospital, Uromi, Edo State, Edo State, 

Nigeria. The results of the micronutrients obtained for the 

HIV positive subjects obtained was compared with that of 

the control. Also, a complete record of medical history (age, 

gender and other important medical information) was 

obtained for each subject from the patient’s medical records. 

This study was carried out within three (3) months from 

June 2022 to August, 2022. Furthermore, in order to ensure 

HIV status validity, both confirmed and negative cases were 

re-tested by the researcher with HIV test strips using 

standard Laboratory procedures. It is on the basis of this 

validity that HIV positive and control subjects were selected 

and grouped for the study. The overall results of the study 

obtained was compared with the control using appropriate 

statistical methods. 

Ethical Considerations 

Ethical permission for this study was obtained from the 

Health Research Ethics Committee of Ambrose Ali 

University, Ekpoma, Edo State, Nigeria. Also, informed 

consent was sought and obtained from the patients prior to 

the collection of samples for this study. The purpose of the 

study was exhaustively explained to the patients and assured 

of the confidentiality of the information obtained from them. 

Only already diagnosed and confirmed HIV positive subjects 

and apparently healthy subjects was recruited as control 

subjects for this study. This study specifically includes only 

subjects between 18-55 years who gave consent for the 

study. Individuals who are not within the age range of 18-55 

years whose HIV status has not been confirmed were 

excluded. Control subjects who show any sign of visible 

ailments, did not give consent and have any underlying 

illness such as diabetes, cardiovascular, sickle cell and renal 

diseases were also excluded from this study. 

Sample Collection 

Five milliliters (5mls) of venous blood sample were 

collected from each subject from the ante-cubital vein using 

sterile disposable syringe. The blood samples were 

immediately placed in a labelled lithium heparin and EDTA 

containers for both subjects and control individuals for the 

estimation of micronutrients. The blood was spun for 10 

minutes at 5000 rpm. The serum was separated from the red 

cells using a dry clean Pasteur pipette into dry clean plain 

specimen containers which was labelled corresponding to 

the initial blood samples containers. The serum was then 

stored at -20°C pending the analysis of the samples. 

Sample Analysis 

HIV Serology Test: HIV serostatus was determined 

according to center for disease and prevention (CDC-UMD). 

HIV rapid testing serial algorithm II guideline (WHO, 

1997). Determine HIV-½ kit, an immunochromatographic 

technique, was the kit used. Positive results by “Determine 

HIVI/II” kit (Alere Medical Co., Ltd., Chiba, Japan) was 

confirmed with “Unigold HIVI/II” test kit (Trinity Biotech 

Plc., Bray, Ireland) while negative results by “Determine 

HIVI/II” ended testing. Discordant results are repeated and 

finally tested with a tie-breaker kit-stat pak. Final results 

were considered positive or negative on the basis of tie-

breaker result. 
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Determine HIVI/II Test 

Principle: Alere Determine HIVI/II is an 

immunochromatographic test for the qualitative detection of 

antibodies to HIV I/II. Sample is added to the sample pad. 

As the sample migrates through the conjugate pad, it 

reconstitutes and mixes with the selenium colloid-antigen 

conjugate. This mixture continues to migrate through the 

solid phase to the immobilized recombinant antigens and 

synthetic peptides at the patient window site [32]. If 

antibodies to HIV -1 and/or HIVII are present in the sample, 

the antibodies bind to the antigen-selenium colloid and to the 

antigen at the patient window, forming a red line at the 

patient window site. If antibodies to HIVI/II and /or HIVII 

are absent, the antigen-selenium colloid flows past the 

patient window, and no red line is formed at the patient 

window site. To ensure assay validity, a procedural control 

bar is incorporated in the assay device. 

Procedure 

1. The protective foil cover was removed from each test.

2. 50µL of sample was applied to the sample pad

3. It was allowed to stand for 15 minutes and the result

was read.

Interpretation of Results 

POSITIVE (Two Bar): Red bars appear in both the control 

window (labeled “Control”) and the patient window (labeled 

“Patient”) of the strip. Any visible red bar in the patient 

window should be interpreted as positive. 

NEGATIVE (No Bar): One red bar appears in the control 

window of the strip (labeled “control”) and no red bar 

appears in the patient window of the strip (labeled 

“Patient”). 

UNIGOLD HIVI/II TEST 

Principle: HIV is a rapid immunoassay based on the 

immunochromatographic sandwich principle. Recombinant 

proteins representing the immunodominant regions of the 

envelope proteins of HIVI/II and HIVII, glycoprotein gp41, 

gp120 (HIVI/II) and glycoprotein gp36 (HIVII) respectively, 

are immobilized at the test region of the nitrocellulose strip. 

These proteins are also linked to colloidal gold and 

impregnated below the test region of the device. A narrow 

band of the nitrocellulose membrane is also sensitized as a 

control region [32]. 

Procedure 

1. The devices were laid on a clean flat surface and it was

labeled with appropriate subject information / ID.

2. The disposable pipette included in the kit was filled

with sample avoiding air bubbles and the pipette was

not reused.

3. The pipette was held vertically over the sample port,

the bulb was squeeze and two drops of plasma was

discharged or applied unto the sample pad.

4. The sample was allowed to fully absorbed.

5. The test results were read after 10 min.

Interpretation of Results 

Reactive Test Result: Two pink/red lines of any intensity in 

the device window, the first adjacent to letter “T” (test) and 

the second adjacent to “C” (control). This indicates a 

Reactive result that is interpreted as Preliminary Positive for 

antibodies to HIV. 

Non-Reactive Test Result: A pink/red line of any intensity 

adjacent to the letter “C” (control), but no pink/red line 

adjacent to “T” (test). This indicates a Non-Reactive result 

that is interpreted as Negative for antibodies to HIV. 

Serum Selenium (μg/dL): Serum Selenium was estimated 

by the Ferrozine method of White & Flashka, (1973) 

Principle: Serum is treated with buffer to prevent 

precipitation of proteins and to provide an acid medium to 

dissociate ferric-transferrin complex and to reduce ferric to 

ferrous ion. Addition of color reagent forms a deeply colored 

ferrozine-iron complex with maximum absorbance at 

562nm. 

Reference values: Adults: Male: 60-150μg/dL; Female: 50-

130μg/dL 

Serum Copper (μg/dL): Serum Copper was measured 

using Diethyldithiocarbamate method (Practical Clinical 

Biochemistry, 1980) of Eden & Green, 1940; Ventura & 

King, 1951. 

Principle: After releasing copper from protein by 

hydrochloric acid, the proteins were precipitated by 

trichloroacetic acid, and the copper extracted into mixture of 

amyl alcohol and ether as a golden yellow colored complex 

with sodium diethyldithiocarbamate for colorimetric 

determination at 440nm. 

Reference interval: Birth to 6 months: 20-70μg/dL; 6 

months-6 years: 90-190μg/dL; 6 years-12 years: 80-

160μg/dL; Adult Male: 70-140μg /dL; Adult Female:  80-

155μg /dL. 

Serum Calcium Estimation: Calcium was estimated using 

the method described by Robertson & Mashall, (1979). 

Principle: Calcium ion reacts with O-cresophthalene-

complex ono in an alkaline medium to form a purple colored 

complex. The absorbance of this complex is proportional to 

the calcium concentration in the sample. 

Statistical Analysis 

The Mean and standard deviation of the results obtained was 

calculated. ANOVA (LSD) was used for the analysis using 
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SPSS package version 21. Values with p< 0.05 shall be 

considered statistically significant in this study. 

RESULTS 

The results of this study are presented in this chapter and 

comparisons were made on some micronutrients (Zn, Ca, Cu 

and Se) between the control (HIV-negative) and HIV-

positive subjects visiting Central Hospital, Uromi, Edo State. 

Socio demographic profiles and the history of the subjects 

were also presented. 

Table 1 revealed the socio-demographic characteristics of 

the study population. The subjects were categorized into four 

age groups; 23-30 years; 31-40 years; 41-50 years; 51 years 

and above. The result for age showed that majority of the 

subjects were within the age range of 51 years and above; 

19(38.0%), this was followed by 41-50years, 18(36.0%), 31-

40 years; 10(20.0%) and 23-30 years; 3(6.0%). The results 

also showed that 13(26.0%) of the subjects were male and 

37(74.0%) of the subjects were female. As regards to the 

Period of been on ART, majority of the subjects were with 

the range of new-5years; 22(44.0%), this was followed by 

11-15years; 14(28.0%), 6-10years; 13(26.0) and 16 years

and above; 1(2.0%). The Age (Mean ±SD) were

(3.06±0.91).

Table 1. Socio-Demographic Characteristics of the Study Population. 

Variables Frequency Percentage (%) 

Age (Years) 

23-30 3 6.0 

31-40 10 20.0 

41-50 18 36.0 

51 & above 19 38.0 

Total 50 100 

Gender 

Male 13 30.0 

Female 37 70.0 

Total 50 100 

Period of been on ART 

New-5 years 22 44.0 

6-10 years 13 26.0 

11-15 years 14 28.0 

16 years & above 1 2.0 

Total 50 100 

Age (Mean ±SD) 3.06±0.91 

The results in Table 2 showed the comparison of zinc, 

copper, calcium and selenium levels HIV positive subjects 

and HIV negative subjects. The results showed that zinc 

levels were not significantly lower (p>0.05) in HIV positive 

subjects (0.79±0.48mg/l) when compared with that of the 

negative subjects (0.91±0.53mg/l). Also, copper levels were 

significantly not lower (p>0.05) in positive subjects 

(0.84±0.41mg/l) when compared with the negative subjects 

(0.87±0.36 mg/l). On the contrary, calcium levels were 

significantly lower (p<0.05) in positive subjects 

(80.12±14.71mg/l) when compared with negative subjects 

(89.03±14.82mg/l). Furthermore, selenium levels were also 

significantly lower (p<0.05) in positive subjects 

(0.08±0.02mg/l) when compared with the negative subjects 

(0.10±0.02mg/l). 
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Table 2. Comparison of Zinc, Copper, Calcium and Selenium levels between HIV +ve Subjects and HIV-ve Subjects. 

Parameters 
HIV +ve Subjects; 

(n=50) 

HIV -ve Subjects; 

(n=50) 
t-value p-value

Zinc (mg/l) 0.79±0.48 0.91±0.53 1.174 0.243 

Copper (mg/l) 0.84±0.41 0.87±0.36 0.387 0.700 

Calcium (mg/l) 80.12±14.71 89.03±14.82 3.018 0.003 

Selenium (mg/l) 0.08±0.02 0.10±0.02 2.792 0.006 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

The results in Table 3 showed the comparison of zinc, 

copper, calcium and selenium levels of male HIV positive 

subjects and male HIV negative subjects. The results showed 

that zinc levels were not significantly lower (p>0.05) in HIV 

positive subjects (0.83±0.57mg/l) when compared with that 

of the negative subjects (0.94±0.56mg/l). Copper levels were 

significantly not higher (p>0.05) in positive subjects 

(0.90±0.51mg/l) when compared with the negative subjects 

(0.85±0.38mg/l). On the contrary, calcium levels were 

significantly lower (p<0.05) in positive subjects 

(77.65±14.37mg/l) when compared with negative subjects 

(93.64±14.03mg/l). Furthermore, selenium levels were not 

significantly higher (p>0.05) in positive subjects 

(0.89±0.03mg/l) when compared with the negative subjects 

(0.09±0.03mg/l). 

Table 3. Comparison of Zinc, Copper, Calcium and Selenium levels between Male HIV+ Subjects and Male HIV- Subjects. 

Parameters 
Male HIV +ve 

Subjects; (n=13) 

Male HIV -ve 

Subjects; (n=17) 
t-value p-value

Zinc (mg/l) 0.83±0.57 0.94±0.56 0.552 0.585 

Copper (mg/l) 0.90±0.51 0.85±0.38 0.307 0.711 

Calcium (mg/l) 77.65±14.37 93.64±14.03 3.862 0.005 

Selenium (mg/l) 0.89±0.03 0.09±0.03 0.470 0.642 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

The results in Table 4 showed the comparison of zinc, 

copper, calcium and selenium levels of female HIV positive 

subjects and female HIV negative subjects. The results 

showed that zinc levels were not significantly lower 

(p>0.05) in HIV positive subjects (0.78±0.45mg/l) when 

compared with that of the negative subjects (0.89±0.51mg/l). 

Copper levels were also significantly not lower (p>0.05) in 

positive subjects (0.82±0.38mg/l) when compared with the 

negative subjects (0.89±0.35mg/l). Calcium levels were also 

not significantly lower (p>0.05) in positive subjects 

(80.99±14.92mg/l) when compared with negative subjects 

(86.66±14.87mg/l). On the contrary, selenium levels were 

significantly lower (p>0.05) in positive subjects 

(0.08±0.02mg/l) when compared with the negative subjects 

(0.10±0.02mg/l). 
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Table 4. Comparison of Zinc, Copper, Calcium and Selenium levels between Female HIV +ve Subjects and Female HIV-ve 

Subjects. 

Parameters 
Female HIV +ve 

Subjects; (n=37) 

Female HIV -ve 

Subjects; (n=33) 
t-value p-value

Zinc (mg/l) 0.78±0.45 0.89±0.51 0.985 0.328 

Copper (mg/l) 0.82±0.38 0.89±0.35 0.699 0.487 

Calcium (mg/l) 80.99±14.92 86.66±14.87 1.590 0.117 

Selenium (mg/l) 0.08±0.02 0.10±0.02 3.122 0.003 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

The results in Table 5 showed the comparison of zinc, 

copper, calcium and selenium levels between male HIV 

positive subjects and female HIV positive subjects. The 

results showed that zinc levels were not significantly higher 

(p>0.05) in male HIV positive subjects (0.83±0.57mg/l) 

when compared with that of female positive subjects 

(0.78±0.45mg/l). Copper levels were not significantly higher 

(p>0.05) in male positive subjects (0.90±0.51mg/l) when 

compared with the female positive subjects (0.82±0.38mg/l). 

Furthermore, calcium levels were not significantly lower 

(p>0.05) in male positive subjects (77.65±14.37mg/l) when 

compared with female positive subjects (80.99±14.92mg/l). 

Selenium levels were not significantly higher (p>0.05) in 

male positive subjects (0.89±0.03mg/l) when compared with 

the female positive subjects (0.08±0.02mg/l). 

Table 5. Comparison of Zinc, Copper, Calcium and Selenium levels between Male HIV+ Subjects and Female HIV+ 

Subjects. 

Parameters 
Male HIV +ve 

Subjects; (n=13) 

Female HIV +ve 

Subjects; (n=37) 
t-value p-value

Zinc (mg/l) 0.83±0.57 0.78±0.45 0.318 0.752 

Copper (mg/l) 0.90±0.51 0.82±0.38 0.564 0.576 

Calcium (mg/l) 77.65±14.37 80.99±14.92 0.702 0.486 

Selenium (mg/l) 0.89±0.03 0.08±0.02 0.920 0.362 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

The results in Table 6 showed the comparison of zinc, 

copper, calcium and selenium levels of HIV positive 

subjects according to the period of been on ART. The results 

showed that zinc levels were not significantly higher 

(p>0.05) in subjects that have has been on Art within the 

range of new-5years (0.87±0.46mg/l) when compared with 

6-10years (0.76±0.39mg/l), 11-15years (0.68±0.61mg/l) and

16years and above (1.10±0.00mg/l). Copper levels were not

significantly higher (p>0.05) in subjects within the range of

6-10years (0.95±0.36mg/l) when compared with new-5years

(0.90±0.42mg/l), 11-15years (0.71±0.42mg/l) and 16years

and above (0.31±0.00mg/l). Calcium levels were not 

significantly higher (p>0.05) in subjects that have has been 

on Art within the range of 16years and above 

(86.00±0.00mg/l) when compared with new-5years 

(82.63±13.70mg/l), 6-10years (81.76±13.82mg/l) and 11-

15years (74.25±16.81mg/l). Selenium levels were not 

significantly higher (p>0.05) in subjects that have has been 

on Art within the range of 16years and above 

(0.10±0.00mg/l) when compared with new-5years 

(0.09±0.03mg/l), 6-10years (0.09±0.02mg/l) and 11-15years 

(0.08±0.03mg/l). 
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Table 6. Comparison of Zinc, Copper, Calcium and Selenium levels of HIV Positive Subjects according to the Period of been 

on ART. 

Parameters New-5 years; 

(n=22) 

6-10 years; 

(n=13) 

11-15 years; 

(n=14) 

16 years & 

above; (n=1) 

f-value p-value

Zinc (mg/l) 0.87±0.46 a 0.76±0.39 a 0.68±0.61 a  1.10±0.00 a 0.604 0.616 

Copper (mg/l) 0.90±0.42 a 0.95±0.36 a 0.71±0.42 a 0.31±0.00 a 1.514 0.223 

Calcium 

(mg/l) 

82.63±13.70 a 81.76±13.82 a 74.25±16.81 a 86.00±0.00 a 1.069 0.371 

Selenium 

(mg/l) 

0.09±0.03 a 0.09±0.02 a 0.08±0.03 a 0.10±0.00 a 0.900 0.448 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

Values in a row with different superscripts is significantly different at p<0.05. 

The results in Table 7 showed the comparison of zinc, 

copper, calcium and selenium levels of HIV positive 

subjects according to age. The results showed that zinc 

levels were not significantly higher (p>0.05) in subjects 

within the age range of 31-40years (0.97±0.43mg/l) when 

compared with 23-30years (0.95±0.25mg/l), 51years and 

above (0.80±0.49 mg/l) and 41-50years (0.66±0.52mg/l). 

Copper levels were significantly higher (p<0.05) in subjects 

within the age range of 23-30years (1.03±0.64mg/l) when 

compared with 51years and above (1.01±0.44mg/l), 31-

40years (0.99±0.28mg/l) and 41-50years (0.57±0.26mg/l). 

Calcium levels were also significantly higher (p<0.05) in 

subjects within the age range of 23-30years

(94.47±5.65mg/l) when compared with 31-40years

(87.84±6.64mg/l), 51years and above (80.18±16.70mg/l) 

and 41-50years (73.38±13.48mg/l). Furthermore, selenium 

levels were also significantly higher (p<0.05) in subjects 

within the age range of 23-30years (0.09±0.04mg/l) when 

compared with 31-40years (0.09±0.02mg/l), 51years and 

above (0.09±0.02mg/l) and 41-50years (0.06±0.02mg/l). 

Table 7. Comparison of Zinc, Copper, Calcium and Selenium levels of HIV Positive Subjects according to age. 

Parameters 
23-30 years;

(n=3)

31-40 years;

(n=10)

41-50 years;

(n=18)

51 years & 

above; (n=19) 
f-value p-value

Zinc (mg/l) 0.95±0.25 a 0.97±0.43 a 0.66±0.52 a 0.80±0.49 a 1.008 0.398 

Copper (mg/l) 1.03±0.64 a 0.99±0.28 a 0.57±0.26 ab 1.01±0.44 a 5.338 0.003 

Calcium 

(mg/l) 
94.47±5.65 a 87.84±6.64 a 73.38±13.48 b 80.18±16.70 ab 3.634 0.020 

Selenium 

(mg/l) 
0.09±0.04 a 0.09±0.02 a 0.06±0.02 ab 0.09±0.02 a 3.668 0.019 

Key: n=Sample size; p>0.05= Not significant; p<0.05= Significant 

Values in a row with different superscripts is significantly different at p<0.05. 

DISCUSSION 

The results from this study showed that 13(26.0%) of the 

subjects were male and 37(74.0%) of the subjects were 

female but this is probably predicated on the fact that the 

HIV positive subjects were gotten by consecutive clinic 

recruitment from the HIV clinic in Uromi where females 

have been shown to seek care more than males. This female 

preponderance in HIV infection is consistent with a study in 

Zaria, Kaduna State, Nigeria [33] and the publication by 

UNAIDS 2002 at Geneva. This result is however 

contradictory to Giri [34] study in Northern India and 

Cheong [35] in Kuala Lumpur, Malaysia. However suffice 

to state that reasons have been adduced for the relatively 
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higher proportion of women with HIV infection such as 

polygamy, low literacy level, practice of female genital 

mutilation (FGM), other harmful cultural practices, early age 

at first sex of adolescent girls, many sex partners as seen in 

commercial sex workers and the fact that, a higher 

proportion of men (30%) than women (19%) in less 

developed countries have comprehensive knowledge of HIV 

and how to avoid transmission [36]. The sex distribution of 

the HIV negative subjects would be inconsequential because 

the HIV negative subjects were from friends, neighbors, and 

other willing volunteers with already ascertained HIV status. 

In this study, the subjects were categorized into four age 

groups; 23-30years; 31-40years; 41-50years; 51years and 

above. The result for age showed that majority of the 

subjects were within the age range of 51years and above 

19(38.0%), this was followed by 41-50years 18(36.0%), 31-

40years 10(20.0%) and 23-30years 3(6.0%), this agrees with 

similar work done by HIV surveillance team of the United 

states of America Center for Diseases and Control (CDC, 

2009) and other researchers (NYSC, 2007) in Abuja, 

Nigeria. The high prevalence noticed in 31-40- and 23-30-

years age groups is consistent with some studies in Nigeria 

[33,37]. These age groups are also characterized by social 

vices such as, unwanted pregnancy, unsafe abortions, drug 

use and sexually transmitted infections [33]. 

Serum micronutrient levels are used to characterize 

micronutrients deficiencies which are influenced by factors 

such as gender, time of the day of measurement, acute 

infection, liver disease, experimental error and recent intake 

[38]. There may be interaction between micronutrients and 

concomitant antiretroviral drug therapy making 

generalization of findings to diverse population difficult 

[38]. The results of micronutrient treatment studies are 

difficult to interpret due to various study designs, doses, 

lengths of follow-up time, and study outcomes. Serum 

micronutrient levels are used to characterize micronutrient 

deficiencies, but they may not be a true reflection of 

nutritional status. Micronutrient levels are influenced by 

factors such as gender, time of day of measurement, acute 

infection, liver disease, technical parameters, and recent 

intake. There may be interaction between micronutrients, 

and between micronutrients and concomitant antiretroviral 

drug treatment therapy, making generalization of findings to 

diverse populations difficult [39]. The outcome of this study 

shows that micronutrients and electrolytes deficiencies exist 

in HIV infected individuals. 

The results from this study showed that zinc levels were 

lower (p>0.05) in HIV positive subjects (0.79±0.48 mg/l) 

when compared with that of the negative subjects (0.91±0.53 

mg/l) but was not statistically significant which was similar 

to values seen in research by Nwegbu [40] and Gadallah, 

(2000), Zinc is required by HIV to form enzymes such as 

viral integrase, which plays a key role in its replication [41]. 

Zn is essential for maintaining immune system function, and 

in the presence of oxidative stress, without a corresponding 

increase in supply Zn level there would result a deficiency. 

This possibly explains the reduced plasma levels of Zn in the 

HIV positive subjects. Decreased plasma zinc concentrations 

have been associated with advanced disease and increased 

mortality in HIV patients [42]. Also, in this study, the results 

showed that zinc levels were higher (p>0.05) in male HIV 

positive subjects (0.83±0.57 mg/l) when compared with that 

of female positive subjects (0.78±0.45 mg/l) but was not 

statistically significant. This is in contrast to results obtained 

by Milbury and Richer [43] though the higher number of 

female HIV subjects in our study could have skewed our 

findings in this regard. 

Selenium levels were also significantly lower (p<0.05) in 

HIV positive subjects (0.08±0.02 mg/l) when compared with 

the negative subjects (0.10±0.02 mg/l). This is consistent 

with the findings of Eley [44], Bobat [41] Ogunro [45] 

Fawzi [46] Kiremidjian-Schumacher [47] and Zhang [48] 

but in contrast with the study conducted by Nwegbu [40]and 

Khalili [49]. The reduction in Selenium level may be caused 

by several factors such as latent state induced by the virus, 

malabsorption, altered metabolism, gut infection, altered gut 

barrier function and the hypermetabolic state [50- 52]. It has 

also been suggested that a possible cause of selenium 

depletion among HIV positive Subjects is the utilization of 

selenium by HIV-l virus to produce its own selenoenzymes 

[53-55]. Recent research indicates that HIV may be capable 

of incorporating host selenium into viral selenoproteins that 

have glutathione peroxidase activity [48] but as an integral 

component of glutathione peroxidase and thioredoxin 

reductase, selenium plays an important role in decreasing 

oxidative stress in HIV-infected cells possibly suppressing 

the rate of HIV replication [47]. Therefore the fact that 

“decreasing plasma selenium concentrations in HIV-infected 

individuals are sensitive markers of disease progression and 

severity”, even before malnutrition becomes a factor [46] 

and Low levels of plasma selenium been associated with a 

significantly increased risk of death from HIV infection, 

would indicate our study caught HIV subjects that were in 

the state of early course (low severity)of the infection thus 

their high level of Se or as a result of the supplementary 

micronutrient taken by the HIV subjects. Selenium levels 

were higher (p>0.05) in male positive subjects (0.89±0.03 

mg/l) when compared with the female positive subjects 

(0.08±0.02 mg/l) but was not statistically significant. 

Selenium deficiency, more than any other nutrient, has been 

documented to correlate with progression and mortality of 

HIV [56]. Selenium is needed for the proper functioning of 

the immune system, and appears to be a key nutrient in 

counteracting the development of virulence and inhibiting 

HIV progression to AIDS [57]. When taken as a supplement, 

selenium modulates the cellular response to oxidative stress, 

inducing a faster restoration of the endogenous antioxidative 

defense system against the production of reactive oxygen 

species [58]. 
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Copper levels were lower (p>0.05) in HIV positive subjects 

(0.84±0.41 mg/l) when compared with the negative subjects 

(0.87±0.36 mg/l) but was not statistically significant. This is 

in contrast with the findings of previous studies done by 

Lawal [59] and Nwegbu [40] who both reported a significant 

increase in the mean plasma copper concentration of HIV 

infected Subjects when compared with control group. 

Copper as a compound is required for immune complex 

formation, blood and coagulation factors formation. In fact, 

it is a major micronutrient required by the body in HIV 

infection [60]. 

Calcium levels were significantly lower (p<0.05) in HIV 

positive subjects (80.12±14.71mg/l) when compared with 

negative subjects (89.03±14.82mg/l). Calcium has been 

shown to reduce diarrhea in HIV-positive/AIDS patients 

(Hammond, 2004) [61]. Calcium levels were not 

significantly lower (p>0.05) in male positive subjects 

(77.65±14.37 mg/l) when compared with female positive 

subjects (80.99±14.92mg/l). Copper levels were not 

significantly higher (p>0.05) in male positive subjects 

(0.90±0.51mg/l) when compared with the female positive 

subjects (0.82±0.38mg/l). In addition, poor dietary intakes, 

poor absorption and diarrhea which is common in HIV 

infection, may also have contributed to the reduced levels of 

micronutrients and electrolytes in the HIV subjects [62]. 

Also, the recycling mechanism of biologically active vitamin 

E through ascorbate has been reported to be impaired in HIV 

patients [59,63]. 

Low or deficient serum concentrations of micronutrients in 

HIV infected patients has been individually associated with 

either low CD+T-cell counts, advanced HIV-related 

diseases, increased disease progression or mortality 

[16,25,64,65]. Possible mechanisms as earlier posited 

include increased intracellular oxidative stress which is 

responsible for the production of reactive oxygen species 

(ROS) such as superoxide anion, hydroxyl radical, and 

hydrogen peroxide. Excessive production of ROS has been 

associated with increased stimulation of HIV replication, 

increased pro-oxidant effect of tumor necrosis factor (TNF) 

and accelerated development of Immunodeficiency 

contributing to the increased morbidity, more rapid disease 

progression, and the higher mortality seen in HIV-infected 

patients with micronutrient deficiencies [29,66,67]. 

Furthermore, the mean±SD HAART serum zinc, copper, 

calcium and selenium levels were observed to be lower than 

the control in this study. This contradicts the work of 

Batterham [68] who observed no significant difference in 

serum selenium between those on HAART and the control 

group. 

This study has shown that HIV patients suffer significant 

oxidative stress. There is impairment of the antioxidant 

defense mechanism in HIV patients, and this is further 

affected by drug therapy used in the management of the 

condition. It may prove useful for treatment of HIV infection 

to include antioxidant therapy. It remains unclear if 

supplementation with micronutrients has any measurable 

impact on the clinical course of HIV disease. Further 

research is needed to elucidate clinical benefit of 

supplementation in different clinical settings, and with 

different micronutrients. Still, there is considerable 

collective evidence that nutritional compromise adversely 

affects the course of HIV disease. It has also been shown 

that micronutrient supplements may alleviate symptoms, 

delay progress to AIDS, reduce mortality, accelerate growth 

in children, improve birth outcomes, and reduce maternal 

mortality. 

The decrease in micronutrients that accompanies HIV 

infection suggests a potentially important role of nutritional 

supplementation and good nutrition in the proper 

management of HIV/AIDS. Ideally, every individual 

diagnosed with HIV infection should be screened for 

micronutrient deficiencies, and a nutritionist consulted, 

especially in later stages of disease. However, this is not 

always feasible. Multivitamin and trace element supplements 

should be considered for all persons with HIV infection. 

CONCLUSION 

In conclusion, our study findings highlight the need for 

assessment of micronutrient status of relevant elements with 

proven immunological functions in HIV infected people and 

correction of deficiencies where observed. It is also 

important to assess and document any nutritional 

supplements being taken by these patients, by their 

respective physicians. This will assist in proper evaluation 

and interpretation of research findings involving 

micronutrients in this group of patients. This latter 

observation was a limitation in this study and further studies 

taking this into cognizance as well as with larger sample 

sizes are needed to clarify the myriad and sometimes 

contrasting findings in this area of research. 

We therefore recommend that HIV infected Patients should 

be investigated and treated for micronutrients, if present, to 

reduce the morbidity and mortality associated with HIV 

infection. Close monitoring of patients before and during 

HAART is very critical to aid in evaluating drug 

combinations and implementation of dose modifications 

when necessary. The information obtained in this study will 

therefore help health workers to emphasize on the use of 

HAART in their campaign for HIV management and 

encourage HIV patients in making themselves available to 

be treated especially at the early stage of infection. 
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