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Abstract

Pulmonary tuberculosis (PTB) is a dangerous bacterial infection that attacks the lungs. It has long been documented that there is an increase
circulating levels of free radicals and oxidative stress markers in TB subjects. Malnutrition and deficient antioxidant capabilities further complicate
the patient’s situation. The aim of this study is to determine the serum levels of malondialdehyde (MDA) and superoxide dismutase (SOD) in
pulmonary tuberculosis patients and normal volunteers at Rasheed Shekoni Teaching Hospital Dutse, Jigawa State, Nigeria. The present study
consists of one hundred and thirty-four (134) subjects, Ninety (90) among which are diagnosed TB patients and forty-four (44) apparently healthy
controls attending Rasheed Shekoni Teaching Hospital Dutse. Venous samples were collected from ninety consecutive, consenting PTB on drugs
and those that have not started medications. MDA levels were analysed using the method of Nadigar et al (1986). The mean values of MDA in the
24 tuberculosis infected males who are yet to commence drug was 4.0+0.32, 2.8+0.53 in those that are on drugs and 2.0+0.23 in the male control
subjects. It was 4.1+0.35, 2.9+0.29 and 1.9+0.32 in female that are TB infected and yet to commence drugs, those on drugs and the control subjects
respectively. The total mean MDA value for those on tuberculosis drugs was 4.0+0.33, 2.8+0.46 for those that are yet to commence the treatment
and 2.0+0.28 for the control subjects, the serum levels of SOD was found significantly lower (p<0.005) in PTB subjects on treatment compared to
those without treatment and control subjects. Conclusively, the findings of the current study showed that pulmonary tuberculosis patients are

predisposed to oxidative stress leading to an increased MDA and consequent decreased SOD levels as compared to the control subjects.
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INTRODUCTION considered as extrapulmonary tuberculosis [3]. PTB is
characterised by persistent cough of more than two weeks,
sputum production, anorexia, fatigue, haemoptysis, night sweat,
dehydration, vomiting, shortness in breathing, loss of appetite,
chest pains and fever [4, 5]. TB infection is spread through
inhalation of air from cough, spit or sneeze of infected individuals
leading to asymptomatic or latent infection and later progressed
to active infection [6].

Mycobacterium tuberculosis is a causative agent of pulmonary
tuberculosis (PTB). It's an infectious disease ranked among
major global health problem afflicting approximately 10 million
people each year [1, 2]. Tuberculosis incidence is predicted to
be 615 per 100,000 in Nigeria ranking first in Africa and 22"? high
tuberculosis burden countries in the world [2]. PTB affects the
lungs primarily but when the infections centred in several other
parts of the body like (lymph nodes, bones, joints, skin,
meninges, eyes, kidneys and gastro-intestinal tracts), it is

Following infection of mycobacterium to the lungs, free radicals
are produced either through respiratory burst mechanism of



mailto:yahyoukhan@gmail.com

macrophages leading to the direct generation of enormous
radicals or interfering with normal function of superoxide
dismutase (SOD) which is highly expressed in the lungs [7,8,9].
SOD is one of the antioxidant proteins that catalyses the
dismutation of superoxide anion to hydrogen peroxide (H202)
thereby limiting amount of hydroxyl radical, H202 is further
converted to oxygen and water by catalase or glutathione
peroxidase [10]. SOD participates in scavenging free radicals
especially superoxide anion radical, therefore subsequent
interference of its activities may lead to further propagation of
radicals in the body [7]. In view of this, the body releases
antioxidant substances serving as defensive mechanisms to
counteract the effects of free radicals generated. Malnutrition
reported with PTB patient may be additional problem
complicating impaired antioxidant ability and immunity [11].
Oxidative stress may be defined as the situation whereby
concentration of free radicals is higher than antioxidants [11, 12].
These radicals usually attack delicate structures such as DNA
forming adducts, polyunsaturated fatty acid (PUFA) in the cell
membrane a process called lipid peroxidation [11, 12].
Malondialdehyde (MDA), a three-carbon molecular weight
aldehyde is one of by-products of lipid peroxidation and is the
most widely studied marker of oxidative stress [13].

The present study aimed at determining the level of MDA using
TBARS (Thiobarbituric Acid Reactive Substances) in PTB
patients (on drugs and those that are yet to start medications)
and normal apparently healthy volunteers at Rasheed Shekoni
Specialist Hospital Dutse and to advocate synergizing nutritional
management in PTB patients.

MATERIALS AND METHODS

Study Population: The present study consists of one hundred
and thirty-four (134) subjects, ninety (90) among which are
diagnosed TB patients and forty-four (44) apparently healthy
controls attending Rasheed Shekoni Teaching Hospital Dutse.
The diagnosed TB patients are divided into 45 each, first
categories are those on drugs and second group have not yet
started medication.

Sampling Techniques: Ninety consecutive, consenting TB on
drugs and those that have not started medications were
recruited in this study.

Blood Specimen Collection: Venous samples were collected
from the diagnosed TB patients and apparently healthy controls

using standard venepuncture and delivered into well labelled
clean test tubes. The blood samples were allowed to clot for
30minutes and then centrifuged at 5,000 rpm for 5minutes to
obtain the serum; the separated sera were stored at -20°C.

Determination of MDA: MDA was determined in accordance of
procedure described by Nadigar et al. (1986) [14]. This method
was based on the principle that acetic acid detaches the lipid
and protein of the tissue. Thiobarbituric acid reacts with lipid
peroxide, hydroperoxide and oxygen labile double bond to form
the colour adduct with absorption maxima at 530nm.

Determination of SOD: The activity of SOD was assayed in
accordance with method of Kakkar et al., (1984) [15]. 2.5ml of
0.05M carbonate buffer was added into test tube labelled as test
and blank respectively, 0.2ml of sample was added into the test
while corresponding 0.2ml of distilled water was added into the
blank tube and this was followed by the addition of 0.3ml of
0.03mM of adrenalin. They were then mixed and absorbance of
test was read spectrophotometrically at 420nm after zeroing the
instrument with the blank

Statistical Analysis:

All the results were presented as Mean+SD. One-way analysis
of variance (ANOVA) was conducted, followed by Turkey
Kramer multiple comparison test using SPSS Software version
26.0 (why not version 26.0 since it is the latest version).
Differences were considered as significant when P<0.05.

RESULTS

The table 1.0 below shows the result of the findings, the mean
value of MDA in the 24 Tuberculosis infected males who are yet
to commence drug was 4.0+0.32, 2.840.53 in those that are
drugs and 2.0+0.23 in the male control subjects. It was 4.1+0.35,
2.9+0.29 and 1.9+0.32 in female that are TB infected and yet to
commence drugs, those on drugs and the control subjects
respectively. The total mean MDA value for those on
tuberculosis drugs was 4.0+0.33, 2.8+0.46 for those that are yet
to commence the treatment and 2.0+0.28 for the control
subjects.

The table 2.0 shows the serum levels of SOD in PTB on ATT,
those that have not commence medications and control subjects
as 0.80+0.51, 1.45+0.48 and 2.05+0.85 respectively.

Table 1: Serum levels of MDA in PTB subjects on drugs and those that have not started medications

PARAMETERS GENDER MDA(mmol/l)
PTB SUBJECTS ON ATT Male (n=23) 4.0+0.32
Female (n=22) 4.1+0.35
Pool (n=45) 4.0+0.33
PTB SUBJECTS ON ATT Male (n=28) 2.840.53
Female (n=17) 2.940.29
Pool (n=45) 2.8+£0.46
CONTROL SUBJECTS Male (n=19) 2.0+£0.23
Female (n=25) 1.940.32
Pool (n=44) 2.0+0.28

n=number of subjects; MDA=Malondialdehyde; ATT= Anti tuberculosis treatment; PTB=Pulmonary tuberculosis
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Table 2: Comparison between Serum levels of SOD in PTB subjects on drugs, those that have not started medications and control

subjects

Parameters

Superoxide Dismutase (IU/ml)

PTB SUBJECTS NOT ON ATT (n=45)
PTB SUBJECTS ON ATT (n=45)
CONTROL SUBJECTS (n=44)

0.80+0.51
1.45+0.48
2.05+0.85

n=number of subjects; ATT= Anti tuberculosis treatment; PTB=Pulmonary tuberculosis

DISCUSSION

Free radicals have been implicated in the development of lung
fibrosis which may be a long-term development of pulmonary
tuberculosis. They attack cell membrane, causing tissue
damage and wasting disease in PTB patients. According to the
results obtained from the present research work, patients with
pulmonary tuberculosis that were not on Anti tuberculosis
therapy (ATT), had a statistically increased (p<0.05) MDA mean
values of 4.0 + 0.33 compared to control subjects with MDA
level of 2.0 £ 0.23. The increased MDA is signifying an ongoing
oxidative stress whereby antioxidant substances might have
been depleted at the expense of scavenging free radicals or
stopping their propagation. Reddy et al., (2009) [11] and Hashmi
etal., (2012) [13] reported a similar pattern of an increased MDA
levels in PTB patients compared to control group. The result was
also in agreement with findings by Samuel et al., (2013) [16]
conducted in Ibadan, South-western Nigeria.

Accordingly, results obtained from this study, revealed
statistically lower (p<0.005) serum levels of SOD in PTB
subjects without treatment than those on medications and
control subjects. These findings were in line with the work of
Mokogwu et al., (2016) [17]. Hashni et al (2012) [13] and Reddy
et al., (2004) [11] whom also documented a significantly lower
serum SOD in PTB subjects without anti PTB therapy. The
abnormal decrease of SOD may be due increase utilization of
SOD in clearing excess free radicals generated due to PTB.

CONCLUSION

The increased level of malondialdehyde shown by our study in
pulmonary tuberculosis patients that were on drug and those
that were not on drug as compared to the healthy individuals and
decreased SOD further supported the relationship between
tuberculosis infection and oxidative stress. It is an indication that
Tuberculosis patients did not have enough antioxidants to fight
up the free radicals generated which consequently provoked
oxidation of membrane lipids leading to the production of high
MDA as marker of oxidative stress. Therefore, treatment of
tuberculosis through nutrition and anti-oxidant supplementation
should be taken into consideration.
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