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Abstract: Antioxidant like Selenium and Zinc trace elements are usually reduced in HIV/AIDS patients but the
difference in deficiency between the two trace element is not known. This study was carried out to determine
Selenium and Zinc trace element in HIV positive individuals. Serum Selenium, Zinc, albumin and total protein
concentration of twenty five HIV positive individuals were compared with twenty five HIV negative individuals.
Atomic absorption spectrophotometric method was used to determine concentration of Selenium and Zinc while
Bromocresol green method and Biuret method were used to determine albumin and total protein respectively.
The result showed that mean + standard deviation for Selenium was 31.76 £ 1.13 mg/L, zinc was 0.46 +
0.10mg/L, albumin 33.18 + 12.61g/L and total protein 31.35 + 9.05g/L in HIV positive individuals while the
control includes selenium 75.15 £ 1.93 mg/L, zinc 1.56 + 1.46 mg/L, albumin 39.68 + 13.2¢/L and total
protein61.22 + 26.85g/L respectively. This study showedthat HIV positive individuals exhibit greater deficiency
in zinc than in Selenium (p < 0.05). This difference can be attributed to compensatory antioxidant response to
HIV by Selenium in well nourished HIV subjects.
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I. Introduction:

Antioxidant refers to vitamins, enzymes and minerals which protect the human body from the chain
reaction caused by free radicals. Deficiencies in antioxidants during HIV infection help to increase the
development of oxidative stress thereby increasing the chance for immune dysregulation and HIV replication
(Allard et al., 1998).

Selenium is a trace element nutrient found in Brazil nuts, corn and wheat. It functions as a co-factor for
the reduction of antioxidant enzymes such as glutathione peroxidase. Low Selenium concentration have been
described in a number of chronic diseases such as HIV/AIDS (Rayman , 2000), myocardial infarction, severe
burns, acute pancreatitis and intensive care patients (Hawker et al., 1990). However, Selenium deficiency has
also been suggested to aid the increase susceptibility to cancer and cardiovascular diseases (Arthur and Beckett,
1994).

Baum et al., (1997), reported high risk of HIV related mortality due to selenium deficiency. While
Kruzich et al., (2004) reported reduce rate of HIV hospitalized patients admission due to Selenium
supplementation.

Selenium trace element is incorporated into proteins to make selenoproteins which are important
antioxidant enzymes. The antioxidant activities of some selenoproteins help prevent free radical damage (Palm
and Paulson, 1997).

Zinc an essential mineral found in oysters supplies antioxidant activity, optimizes vision and eye
health, healthy skin and supports immune system (Maret and Sandstead, 2006). Although zinc is a component of
a lot of mammalian metallo-enzymes, it has been associated with HIV (Prasad, 1993). Zinc plays specific roles
as an antioxidant, immune modulator (Tanakaet al., 1990) and a possible direct antiviral agent (Favier, 1994).
Incidence of zinc deficiency in HIV infection has been documented in multiple studies (Flavier et al., 1992).

Beach et al., (1992) reported marginally low zinc levels in asymptomatic HIV-1 seropositive patients
without history of alcoholism or clinical evidence of nutritional deficiencies. In zinc deficiency, B cells which
represent main cells of humoral immunity and T cells are reduced (Moulder, 1989; Stanbullian et al., 2007;
Eddeset al., 1996).

Zinc and Selenium are trace elements that aid in antioxidant activity and are important for maintaining
a healthy immune system (Khalili et al., 2008). These trace elements are usually reduced in HIV/AIDS patients.
Hence, a comparative study of this reduction between Selenium and zinc in HI'V needs to be determined.

This study sought to make a comparative study of Selenium and Zinc antioxidant in HIV seropositive
individuals by determining selenium and zinc concentration.
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II.  Materials and Method

Twenty five HIV positive individuals attending the outpatient clinic of the University of Port Harcourt
Teaching Hospital, Rivers State of Southern Nigeria were used as test subjects, while twenty five HIV negative
individuals from the surrounding community served as control. Pregnant women, children, hospitalized HIV
positive individuals, individuals suffering from diabetes, intestinal problems, kidney problems and tuberculosis
were excluded to avoid their influence on Selenium and zinc level.

Five millimeters of blood samples were collected from participants to obtain serum samples. Samples
were screened for HIV antibodies by using Determined HIV Rapid Test and confirmed with Uni-Gold™
Recombigen®.

Selenium and zinc were determined in samples using uniscope AA 320N atomic absorption
spectrophotometry (AAS). Bromocrosol green method and Biuret method were used to determine Albumin and
total protein respectively.

III.  Result
The result showing the concentration of selenium and zinc antioxidant in twenty five HIV positive
individual and twenty five HIV negative individual is summarized below:

Table 1:Result of concentration of selenium and zinc antioxidant with statistical evaluation (n=25) for
HIV positive individuals and (n=25) for control.

Parameter HIV Control P Value
(mean+SD) (mean+SD)
Selenium (mg/1) 31.76 £1.13 75.15+1.93 P <0.05
Zinc (mg/]) 0.46 +0.10 1.56 + 1.46 P<0.05
Albumin (g/1) 33.18+12.61 39.68 £13.21 P <0.05
Total Protein (g/1) 31.35+9.05 61.22 +£26.85 P <0.05
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Fig. 1: Selenium and Zinc in HIV positive individual and control with n=25 for positive individuals and
n=25 for control

The result of this study showed significant difference in the mean Selenium (mg/L) concentration of
31.76 £ 1.13mg/L in HIV positive individuals and 75.15 + 1.93mg/L in HIV negative individuals (P < 0.05).
Also, there was significant difference in zinc (mg/L) concentration of 0.46 + 0.10mg/L in HIV positive
individuals and 1.36 = 1.11 mg/L in HIV negative individuals (P<0.05).Total protein of 31.35 £ 9.05 g/l in HIV
positive individuals was significantly lower than control61.22 + 26.85 g/l. All four parameters were higher in
HIV negative individuals than HIV positive individuals as shown in table 1 and figure 1 above. Zinc
concentration was significantly lower in HIV patients than in control but was much lower than selenium in HIV
positive individuals (P < 0.05)

IV.  Discussion
In this study, serum selenium concentration was significantly reduced in HIV positive individuals than
HIV negative individuals similar to the finding of Khalili et al., (2002) when they examined nutritional status,
serum zinc and selenium in Iranian HIV infected individuals, and attributed low concentration to malnutrition.
Grunfield et al., (1992) attributed low selenium to low selenium oxidative state induce by HIV, mal-
absorption, altered metabolism, gut infection, altered gut bearer function and hyper metabolic state produced by
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chronic HIV infection. Shisler et al.,(1998) suggested that depletion of selenium can be as a result of utilization
of selenium by HIV-1 virus to produce its own seleno enzymes.

Horik et al.,(1997) suggested that supplementation of selenium may increase the activities of cellular
antioxidant glutathione peroxidase and hence prove beneficial as an adjuvant therapy for AIDS.

In this study, serum zinc concentration was significantly reduced in HIV positive individuals than
control. This reduction is consistent with the findings of William et al., (2006) who reported low concentration
of zinc in AIDS patients and HIV seropositive individual. They attributed decrease serum zinc level in out AIDS
patients to presence of acute infection and zinc’s role as an acute phase reactant while in clinical AIDS patients;
they attributed the decrease zinc level to opportunistic infection. This decrease in serum zinc level contradicts the
finding of Licastro et al., (1995) who found normal plasma zinc level in healthy elderly donors.

Reduction in selenium and zinc is consistent with the work of Allavena et al., (1995) who documented
reduce selenium and zinc level in HIV.

In this study serum Albumin concentration is lower in HIV positive individuals than control which
agrees with the work of Khalili et al., (2008) who documented low serum Albumin concentration in HIV
patients and disagrees with the work of Stanbullian et al.,(2007) who reported normal albumin concentration in
HIV seropositive patients.

According to Giray et al., (1985), serum total protein estimation has little importance in diagnosis when
compared to albumin. This is as a result of compensatory increases observed in other serum protein during
infection. Decrease in total protein level in HIV patients observed in this study may be attributed to increase
losses and or catabolism due to side effects from medication, reduced intake, reduced absorption due to sores in
mouth and fatigue which agrees with the work of Macallan,(1999). Normal serum total protein in control can be
attributed to nutritional intake and reduce losses in the intestinal tract.

Reduction in all four parameter is consistent with the work of Khalili et al., (2008). In this study HIV
positive individuals exhibited greater deficiency in zinc than in selenium. This difference can be attributed to
compensatory antioxidant response to HIV by selenium in well nourished HIV subjects who have better
improved selenium — dependant antioxidant defenses.

In conclusion, antioxidants like selenium and zinc are more reduced in HIV patient than the control group.
It is suggested that further study be carried out to make a comparative study of selenium and zinc at different
stages of HIV infection.
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