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Abstract

The eye is the most important sense organ for seeing. People claim that the eye is the body's lantern. The whole
body will be full with light if the eye is healthy. This study was aimed at exploring the effect of oxidative stress on
eye diseases among adults in Imo State. The study was directed by five precise objectives, five research questions,
and four hypotheses. The study utilised descriptive and analytical research methodologies to gather data from 200
participants, comprising 81 (40.5%) males and 119 (59.5%) females aged 45 years and older. The sample consisted
of 50 individuals with glaucoma, 50 with cataracts, 50 with hypertensive retinopathy, and 50 from a control group,
sourced from three tertiary health facilities in Imo State. We used SPSS statistical software version 17.0 to look at
the data. The results were shown using descriptive statistics like the mean and standard deviation. Data were
analysed using analysis of variance (ANOVA), Least Significant Difference (LSD) post hoc and Pearson’s
correlation. The results indicated the presence of an LSD (Least Significant Difference) post hoc analysis,
demonstrating comparisons of various parameters among the different eye disease groups and the control group.
The Vitamin A, Vitamin C, Vitamin E, GPX and SOD were significantly lower (p < 0.005) in the Glaucoma group
compared to the control subjects. When comparing the Cataract group to the Control group, Vitamin A, Vitamin C,
Vitamin E, GPX, and SOD levels were significantly lower (p <0.05), and diastolic blood pressure was significantly
higher (p < 0.05) in the cataract group. In the Hypertensive Retinopathy group compared to the Control group,
Vitamin A, Vitamin C, Vitamin E, GPX, and SOD levels were significantly lower, while MDA, systolic blood
pressure, and diastolic blood pressure levels were significantly higher (p < 0.05). The hypertension linked to
hypertensive retinopathy appeared to aggravate lipid peroxidation and the depletion of antioxidants. Arterial
hypertension was accompanied by alterations in retinal morphology and heightened oxidative stress and
inflammation within ocular tissues. Antioxidant supplementation may be vital in ameliorating the development and
progression of eye diseases.
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INTRODUCTION

Sight is one of the five senses that lets us see. The eye is the most important sense organ for vision [1]. Eye health and
vision affect every part of human life, including health, sustainable development, and the economy [2]. About 285 million
people have vision problems (VI) [3]. 246 million persons in this category had low vision (LW), and 39 million were blind.
In 2019, there were also 2.2 billion persons in the world who had trouble seeing [4]. If the spread of the disease had been
noticed sooner, maybe one billion of these 2.2 billion patients may have been completely treated [5]. Glaucoma, macular
degeneration, diabetic retinopathy, and hypertensive retinopathy are all diseases of the retina that can cause vision problems
and blindness.

A lot of the Sustainable Development Goals (SDGs) depend on how well your eyes are. In addition to making it harder to
get a good education and a good job, poor eye health and visual problems also make life less enjoyable. Vision loss has
serious financial effects on the persons, families, and communities that are affected [6]. Conversely, human populations
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exhibit a wide spectrum of ocular diseases and abnormalities.

The eye is very prone to oxidative stress because it is always exposed to light and has several parts that are quite active in
metabolism [7]. Oxidative stress happens when the cells' antioxidant defence systems can't keep up with the generation of
reactive oxygen species (ROS). The front part of the eye has a very advanced antioxidant defence system that protects the
retina from UV radiation since it gets a lot of UV radiation. The back of the eye has a high rate of ROS production because
it uses a lot of oxygen and has a high metabolic rate. ROS cause cells to age and die, which can lead to cataracts, corneal
degeneration, and other eye diseases including glaucoma and age-related macular degeneration (AMD) that affect the retina
and optic nerve [8]. Oxidative stress is also induced by things like inflammation, ageing, heredity, and pollution in the
environment, all of which make more ROS and weaken the body's ability to fight them off [9]. Many eye diseases have
been connected to an unusual redox status[10].

The World Health Organisation says that eye problems are a severe and growing health problem in the world. It can also
make life worse and be a big danger to world health. It can cause blindness and multi-system morbidities, which raises
healthcare costs [11]. Poor eye health and visual impairment not only make it harder to get a good school and career, but
they also make life less enjoyable. Vision loss has enormous financial consequences for affected individuals, families, and
society[12].

Glaucoma and other eye disorders are linked to many changes in the body's biochemistry and the social and economic
problems that come with them. People who have it and people who take care of it have more money problems. About 4.25
million people in Nigeria who are 40 years old or older are projected to have trouble seeing [13]. Reports say that 6.1% of
people in Nigeria are blind, which is substantially higher than the global average of 0.5%. This is happening because of
quick changes in sociocultural, economic, and biological factors, such as an ageing population, less physical activity, a
general lack of awareness about healthy behaviours and lifestyles, changing food patterns, and more [14].
This prompted the evaluation of patterns of key biochemical indicators across different eye disease groups in Imo State.
This would help researchers come up with new ways to treat eye problems if they do happen, as well as learn more about
how they get worse and how to stop them from happening in the first place.

MATERIALS AND METHODS

Research Design

Descriptive and analytical study designs were used in this study (Lucas and Gilles, 2003). Descriptive design was used to
investigate the distribution of different eye diseases, while analytical design was used to analyse the determinants of the
disease distribution as well malondialdehyde, vitamin C, vitamin E and enzymatic antioxidants that represent the oxidative
stress.

Study Area

The study area is Imo State. Imo State is one of the 36 States inNigeria; it is located in the Southeast geopolitical zone. Imo
State lies within latitudes 4°45'N and 7°15'N, and longitude 6°50'E and 7°25'E with an area of around 5,100 sq km. It is
bordered by Abia State on the East, by the River Niger and Delta State on the west, by Anambra State to the north and
Rivers State to the south. Besides Owerri, Imo State's major towns are Isu, Okigwe, Oguta, Orlu, Mbaise, Mbano, Mbaitoli,
Mbieri, Orodo, Nkwerre and Orsu.Imo state is a predominantly Igbo speaking state, with Igbo people constituting a
majority of 98%.

Sample size
A total of 200 subjects were co-opted for the study. The sample size was chosen by the researcher based on the fact that
the study was analytical and required a manageable number of subjects for the researcher to cope with.

Ethical consideration
Letters of approval/permission were presented to management of health institutions for approval before approaching the
patients. Also, the consent of those living with various eye diseases were sought for before they were enrolled for the study.

Sampling Technique

This study involved patients who visited the Imo State University Teaching Hospital in Orlu, the Umuguma Specialist
Hospital in Owerri, and the Federal Medical Centre (FMC) in Owerri. They were divided into categories and under control.
Random sampling was used in collecting data from the hospitals. Patients with eye diseases had their levels of Vitamins C
and E, antioxidant enzymes, a result of lipid peroxidation, measured using routine procedures.

The study subjects were first sampled by the symptoms and nature of eye conditions observed. They were classified into
four groups, and by gender (male and female). The four groups comprised 50patients having glaucoma, 50 having cataracts,
50 having hypertensive retinopathy and 50 having normal vision who served as the control group.

Instrument for data collection
Research instruments for data collection were materials such as test stripes, lancets, alcohol pads and Chemical analysers.
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Others were blood pressure measuring kits, measuring tape and weighing balance were used for physical examination.

Validity/Reliability of Instrument
The instruments were validated as they correlated with other established measures of the same construct. A pilot study was
conducted to ascertain the validity of instruments of the study.

The reliability of the instruments was ascertained by ensuring that all the instruments were thoroughly cleaned and were
in good working condition. Also, by taking three consecutive measures and recording the average measurements, the
reliability was verified using the Cronbach alpha test which gave a value of 0.76.

Laboratory Assay

All kits were purchased from Randox Diagnostic LTD, UK

Determination of vitamin C, and E were carried out by standard methods while malondialdehyde, Glutathione Peroxidase,
Superoxide dismutase (SOD) and catalase (CAT) were done by Elisa method

Statistical Analysis

Generated data were put into Tables and Charts. Descriptive Statistics: mean, relative standard error and standard deviation
were used to measure the level of skewness among data that were obtained in relation to various parameters that were
considered in this study. Data were also analysed using analysis of variance (ANOVA), LSD post hoc and Pearson’s
correlation.

RESULTS

Table 1 showed the results of an LSD (Least Significant Difference) post hoc analysis, illustrating comparisons of various
parameters between the different eye disease groups and the control group respectively. The Vitamin A, Vitamin C,
Vitamin E, GPX and SOD were significantly lower (p < 0.005) in the Glaucoma group compared to the control subjects.
Likewise, when examining Cataract in relation to the Control group, the Vitamin A, Vitamin C, Vitamin E, GPX and SOD
were significantly lower (p < 0.05) while diastolic blood pressure was significantly higher (p < 0.05) in the cataract group
compared to the control group. Furthermore, in the Hypertensive Retinopathy group versus the Control group, Vitamin A,
Vitamin C, Vitamin E, GPX, SOD were significantly lower and MDA, systolic blood and diastolic blood pressure higher
(p <0.05) in the Hypertensive Retinopathy group compared to the control group.

Table 1
Showing the comparison of the parameters between the different eye disease groups and the control
group using LSD post hoc analysis

Parameters Groups Mean Diff. | p-value
Glaucoma Control
Vitamin A (umol/l) 3.30+0.83 5.46£1.15 -2.16 0.001*
Vitamin C (pmol/1) 30.96+5.54 44.3546.40 -13.39 0.001*
Vitamin E (umol/l) 8.99+1.49 13.95+3.86 -4.96 0.001*
GPX (IU/L) 13.76+1.81 16.6343.13 -2.87 0.001*
SOD (IU/L) 3.33+0.83 5.04+0.81 -1.71 0.001*
MDA (pmol/l) 28.34+2.84 20.58+2.73 7.75 0.001*
Cataract Control
DBP (mmHg) 80.80+7.52 75.63+6.6 5.18 0.003*
Vitamin A (umol/l) 3.28+0.59 5.46+1.15 -2.18 0.001*
Vitamin C (umol/l) 31.57+7.64 44.3546.40 -12.78 0.001*
Vitamin E (umol/l) 8.02+1.59 13.95+3.86 -5.94 0.001*
GPX (IU/L) 13.71+2.08 16.63+3.13 -2.91 0.001*
SOD (IU/L) 3.30+0.57 5.04+0.81 -1.74 0.001*
MDA (pmol/1) 22.93+2.77 20.5842.73 2.35 0.001*
HRetinopathy Control
SBP (mmHg) 144.42+21.82 114.38+15.42 30.048 0.001*
DBP (mmHg) 97.50+11.86 75.63+6.6 21.88 0.001*
Vitamin A (umol/l) 3.52+0.61 5.46+1.15 -1.94 0.001*
Vitamin C (pmol/1) 28.60+7.72 44.354+6.40 -15.74 0.001*
Vitamin E (umol/l) 6.47+1.20 13.95+3.86 -7.48 0.001*
GPX (IU/L) 14.99+2.74 16.6343.13 -1.63 0.001*
SOD (IU/L) 3.51+0.52 5.04+0.81 -1.53 0.001*
MDA (pmol/l) 24.01+2.94 20.58+2.73 3.59 0.001*
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Values are expressed as mean + SD, * = significant at p < 0.05. SBP = systolic blood pressure, DBP = diastolic blood
pressure, GPX = glutathione peroxidase, SOD = superoxide dismutase, MDA = malondialdehyde.

DISCUSSION

Globally, glaucoma, cataracts, and hypertensive retinopathy are the three primary causes of blindness. The study's findings
also revealed that the cataract group's diastolic blood pressure was greater (p < 0.05) and their levels of vitamin A, vitamin
C, vitamin E, GPX, and SOD were considerably lower than those of the control group. In comparison to the glaucoma
group, lower vitamin E levels were also noted in the cataract group. Consistent with our results, cataract patients have also
been shown to have considerably lower blood levels of SOD and GPX when compared to the controls by [15]. Vitamin C,
A, and E levels have been found to be higher in cataract patients than in controls [16]. It has also been noted that cataract
patients had lower levels of SOD, Catalase, ascorbic acid, glutathione, vitamin E, and beta carotene [17, 18]. As a result,
it is susceptible to a high burden of reactive oxygen species (ROS), oxidative stress, and photooxidative damage, which
can lead to a variety of eye diseases, including cataracts [19]. As a result, the reduced levels of antioxidants (Vitamin A,
Vitamin C, Vitamin E, GPX, and SOD) seen in cataract patients relative to controls may be due to their diminished ability
to counteract the harmful effects of ROS and free radicals linked to cataractogenesis [20]. Higher levels of MDA have been
reported in cataract participants compared to their control counterparts by [21], which is in contrast to our findings of
comparable amounts in both cataract and control subjects. Cataractogenesis has been linked to mechanisms such as a low
capacity for antioxidant defence, high levels of lipid peroxidation, increased non-enzymatic glycosylation, decreased alpha
crystalline chaperone function, oxidative stress associated with mitochondrial dysfunction, DNA damage, protein
modification, apoptosis, inflammation, lens opacification, which reduces the amount of incoming light and impairs vision,
and increased permeability of the lens membrane [22].

CONCLUSION

Vitamins A, C, E, GPX, and SOD were considerably lower (p < 0.005) in the glaucoma group than in the control group,
according to LSD post hoc analysis. In the cataract group, diastolic blood pressure was substantially greater (p < 0.05) than
in the control group, and the vitamins A, C, E, GPX, and SOD were significantly decreased (p < 0.05). In addition, MDA,
systolic blood pressure, and diastolic blood pressure were considerably higher (p < 0.05) while vitamin A, C, E, GPX, and
SOD were significantly lower in the Hypertensive Retinopathy group than in the control group. Vitamin E was significantly
reduced (p < 0.05) in the cataract group compared to the glaucoma group, whereas DBP was significantly greater (p <
0.05), according to LSD post hoc analysis. SBP, DBP, and MDA were substantially greater (p < 0.05) in the group with
cataract than the group with hypertensive retinopathy, although vitamin C and vitamin E were lower in the latter group.
SBP, DBP, GPX, and MDA were considerably greater (p < 0.05) in the Glaucoma versus Hypertensive Retinopathy study,
while Vitamin E was significantly lower (p < 0.05) in the Hypertensive Retinopathy group than in the Glaucoma group.
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