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Abstract

Glucose-6-phosphate dehydrogenase (G6PD) deficiency is a genetic abnormality that results in inadequate amount of
this all important protein that help regulate key physiological processes in the body. This study was carried out to
evaluate plasma activity of antioxidants and level of lipid peroxidation in neonates with G6PD deficiency. A total of forty
neonates delivered at Wesley Guide Hospital, Ilesa, Osun State were used for this study. They were divided into two
groups; group 1 consists of 20 G6PD deficient neonates as the test while group2 consists of 20 G6PD positive neonates
as control. 5mls of venous blood was taken from both test and control and prepared to obtain the plasma. The plasma
was stored at room temperature prior analysis. The plasma activity of antioxidant enzyme [superoxide dismutase,
catalase, glutathione, glutathione peroxidase (Gpx)], non-enzymatic antioxidant (vitamin E, vitamin C, beta-carotene)
and plasma level of malonyldialdehyde (MDA) was carried out in both test and control using standard methods. The
results of the study revealed no significant difference (p<0.05) in the plasma activity of most of the antioxidant enzymes
with the exception of GPx which was significantly raised in the test subjects when compared with the control.. However,
the plasma activity of both vitamin C and beta-carotene increased significantly (p<0.05) in the test when compared with
the control. The plasma level of MDA was also significantly raised in the test when compared with the control group.
This study revealed the presence of lipid peroxidation and possibly oxidative stress in G6PD deficient neonates.
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1. Introduction

Glucose-6-phosphate dehydrogenase (G6PD) is a protein found in the cytoplasm and is responsible for the production
of the reduced form of nicotinamide adenine dinucleotide phosphate (NADPH), a co-enzyme which maintains the
intracellular pool of reduced glutathione (GSH) which protect cells from oxidative damage (Pes et al,, 2019). The protein
is coded for by the Gd gene which is located on the long arm of X chromosome and therefore follows a X-linked
inheritance. G6PD deficiency may result from mutations to this gene that change the protein structure and therefore
reduce its activity or the amount of enzyme produced (Lauden et al., 2019; Puthumana et al.,, 2019). G6PD deficiency
therefore present a significant public health burden in certain region of the world especially in tropical Africa where the
prevalence ranges from 15% - 26%. G6PD deficiency affects more than 200 million people round the world and is the
most common human enzymopathy (Cappellini et al, 2008). G6PD deficiency leads to neonatal jaundice often
accompanied by hyperbilirubinemia which put infants at risk of kernicterus within the first few days of life, which is a
cause for concern in some populations, especially in the Mediterranean countries and also in various racial groups in
the Far East (Howes et al, 2012). This condition further leads to hearing defects, behavioral problems and permanent
neurologic damage in such infants.

Neonates with G6PD deficiency may appear healthy at first, but could later face the challenge of red blood cells
hemolysis as a result of rapid imbalance in the redox status, following exposure to a pro-oxidants such as anti-malaria
drugs substantially used in sub-Sahara Africa. Red blood cell hemolysis in such infants could lead to severe anemia,
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heart failure and even death if not diagnosed early.. Challenge and barriers to screening include cost, underestimation
of the public health impact of G6PD deficiency and lack of awareness of its deficiency among the people. Neonatal
screening and health education can reduce the incidence rate of G6PD deficiency clinical manifestations.

Oxidative stress and non-immune hemolytic anemia could be a serious challenge for subjects with G6PD deficiency due
to reduced level of cytosolic NADPH and reduced form of glutathione that protects red blood cells from oxidative
damage (Prcha et al, 2005). Oxidative stress itself results from an imbalance between increased level of oxidants and
decreased antioxidant defenses in the body.

This study aimed to evaluate the activity of antioxidants and levels of lipid peroxidation in G6PD deficient neonates.

2. Material and methods

2.1. Participants

The subjects were twenty live birth neonates of healthy mothers delivered at the obstetrics and gynecology department
of Wesley Guide Hospital in Ilesa, Osun State, Nigeria. They were divided into two groups. Group lwere ten G6PD
positive neonates which serve as control while group 2 consists 10 G6PD deficient neonates which serve as the test

group.

2.2. Data Collection

Informed consent was obtained from the mothers of the neonates used for this study after the study guidelines had been
explained to them

2.3. Sample Collection and Processing

Venous blood samples of were collected from each of both test and control into heparinized bottles. The sample was
centrifuged using a bucket centrifuge at 4000rpm for 3 minutes to obtained the plasma which was used for biochemical
analysis.

2.4. Biochemical Analysis

Determination of Superoxide dismutase (SOD) activity.

2.4.1. Determination of Superoxide Dismutase(SOD) activity

Plasma activity of SOD was determined using the method of Ookawara et al. (1998)

2.4.2. Determination of catalase activity

Catalase activity was determined colorimetrically according to the methods of Sinha (1972).

2.4.3. Determination of Glutathione peroxidase activity.

Glutathione peroxidase activity was determined by the method described by Rotruck et al. (1973)

2.5. Estimation of reduced glutathione (GSH) activity
Reduced glutathione (GSH) activity was measured by the method of Anderson (1985)

2.6. Statistical analysis

Values were presented as mean * SD. Data were analyzed using one-way analysis of variance (ANOVA). P-value less
than 0.05 (p<0.05) was considered to be statistically significant.

3. Results

Table 1 Showing the result of plasma level of malondialdehyde (MDA) in both test and control.
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3.1. Activity of MDA

Parameter Gé6pd positive (control) | G6pd deficient group (test) | P-value

MDA (nmol/L) | 1.31#3.21 7.5£5.62 0.039*
MDA- Malondialdehyde, G6PD = Glucose-6-phosphate dehydrogenase; Values with superscript are significantly different *= p<0.05.
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Figure 1 Result showing the activity of catalase in both G6PD deficient neonates and G6PD positive neonates (control)
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Figure 2 Result showing the activity of glutathione peroxidase (GPx) both G6PD deficient neonates and G6PD positive
neonates (control)
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Figure 3 The activity of reduced glutathione (GSH) both G6PD deficient neonates and G6PD positive neonates
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Figure 4 The activity of superoxide dismutase (SOD) both G6PD deficient neonates and G6PD positive neonates
(control)

4. Discussion

Glucose-6-phosphate dehydrogenase (G6PD) deficiency, will definitely affects some key physiological processes which
are vital to the general wellbeing of the body. The enzyme is responsible for maintaining the physiological level of GSH
which help the body against oxidative stress. The result of this study shows a significant increase (p<0.05) in the plasma
level of MDA in G6PD deficient neonates while there is no significant difference (p<0.05) in the plasma activity of GSH
and other antioxidants considered in this study when compared with that of G6PD positive neonates. The presence of
high level of MDA in G6PD deficient neonates however indicates possible oxidative stress in these neonates which could
be as a result of high production of free radicals which may not be matched with normal activity of antioxidants. The
test and control used for this study are newborn whose body system has not fully matured functionally which might
explain the insignificant difference in the plasma activity of antioxidants in both. However an earlier study Yasser et al.,
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(2013) reported a decrease in the activity of SOD and presence of oxidative stress in subjects with G6PD deficiency
which also agrees with the outcome of this study Swastika et al, (2020), Yasser et al, (2013).

5. Conclusion

This study reveals the presence of oxidative stress in G6PD neonates considered. There is therefore need for expectant
mothers to take food rich in antioxidants to improve the nutritional status of their unborn child which can possibly
militate against oxidative stress especially in children born in regions susceptible to high occurrence of G6PD deficiency.
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