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Abstract
The aim of this study is to assess the level of SOD enzyme and its impact in people who are exposed to
smoking, in addition to measuring C-interactive protein, and finally measure a complete picture of
blood samples taken from patients. The results of the current study showed there is a significant
differences (p<0.05) in the activity of the SOD. The mean of SOD activity in patient was 127.9 U/inl
while the mean of the enzyme in the control was 96.00 U/ml. CBC and CRP analysis for all (case and
control) were investigated, the existence of a relationship between each of them with the level of SOD
enzyme due to its relationship with free radicals and due people exposed to smoking their body's efforts
to adapt to the constant challenges they face. The results of the current study showed there is a
significant differences (p<0.05) of CRP, the mean of CRP in patient was9.853 mg/dl while the mean of
the CRP in the control was 4.917 mg/dl. Our results revealed significant differences (p<0.05) in WBC
and P.C.V. The mean of WBC in patient was7.41 x10°/uL while the mean of the WBC in the control was
6.98 x10°/uL significant high due to the body's immune response to protect the body from the harmful

effects
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INTRODUCTION
SOD a class of antioxidant type enzymes that catalyze the conversion of superoxide radicals (O2—)
into molecular oxygen (Oz) and hydrogen peroxide H>O[1].

Superoxide dismutases (SODs) are metalloenzymes found in nearly all eukaryotic and some
prokaryotic live cells in the human body., they are localized in the cytoplasm (SODI1)and the
mitochondrial  intermembrane  (SOD2), and
extracellular compartment (SOD3) [2].
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well as the inverse correlation between antioxidants
and free radicals. It demonstrates that free radicals
or reactive species through oxidative stress are
involved in the occurrence and development of
many health conditions such as atherosclerosis,
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diabetes, cancer, neurological disorders, cardiovascular disorders and other chronic conditions [4] The
relationship of antioxidants with disease Oxidative stress is an imbalance between the production of
ROS and the defense systems to readily detoxify them [5]. In human, oxidative damage and free radicals
are associated with a number of diseases [6].

The purpose of the study is to assess the level of this enzyme and its impact in patients who are
exposed to smoking, in addition to measuring C-interactive protein, and finally measure a complete
picture of blood samples taken from patients.

MATERIAL AND METHOD
Sample Collection

This study is conducted at the department of biotechnology, college of applied science/university of
Fallujah from July to November 2022. The study included (80) person. A questionnaire was used to
obtain detailed information about, age, duration of chronic disease, weight and smoking were reported.

Five ml of blood were collected, samples divided into, two aliquots,: 1 ml of blood, was delivered in
a tube containing(EDTA), this is used to measure CBC, whereas thee second,. aliquotd was. dispensed
in. gel tube, and separated, by. centrifugeg at. (3000, rpm) for, (10 min) to, separate serum.

Determination of Total Serum Superoxide Dismutase (SOD) Activity

The activity of SOD has determined in serum by indirect method of Beyer which deepened on the
indirect method (riboflavin/NBT method) (Beyer &Fridovich.,1987)[7]. This method was based on the
principle that superoxide radicals cause the reduction of nitro blue tetrazolium (NBT) to violet
formazan, that can be measured at 470-560 nm spectrophotometrically

Calculations
From the following formula the inhibition percentage of SOD activity was determined:

(AB2-AB1)-(AS2-AS1)

SOD activity(inhibition %) = (AB2-AB1)

x 100

Where:

AS1 = The absorbance of sample before illumination.
AS2 = The absorbance of sample after illumination.
AB1 = The absorbance of blank before illumination.
AB2 = The absorbance of blank after illumination

Statistical Analysis
Software Prism Graph Pad 8.0.1 was used for statistical analysis. T-test was performed to find
significance between the average values of patients and healthy control.

RESULTS AND DISCUSSION
SOD Activity

The results of the current study showed there is a significant differences (p<<0.05) in the activity of
the SOD. The mean of SOD activity in patient was 127.9 U/ml while the mean of the enzyme in the
control was 96.00 U/ml (Table 1).

It is possible that the increase in the level of the enzyme is due to its relationship with free radicals,
exposure to smoke and pollutants in general (smok in particular), as exposure to smoke leads to the
formation of free radicals. The results showed a relationship between blood SOD activity and smoke
causing an increase in the enzyme level for all samples. The association likely may be modified by age,
suffers from chronic diseases, and other infections. We found a strong correlation between smoking and
SOD level[8]. Antioxidants are chemicals that combat free radicals in the body and stop or lessen the
damag caused by free radicals and unstable molecules. Antioxidants play a role in fighting the signs of
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aging, and they also have an important role in strengthening the body's immunity [9].
C-Reactive Protein

The results of the current study showed there is a significant differences (p<0.05) of CRP. The mean
of CRP in patient was 9.853 mg/dl while the mean of the CRP in the control was 4.917 mg/dl Table 1.

Table 1. Showed relation shape SOD with CRP.

Parameters | Groups | Mean | t-value | 95% Confidence | P-value P-value
Interval summary
as Control | 4.91 7.65 3.62 t0 6.23 <0.0001 Fkkx
g E Patients | 9.85 | 19.61 8.821010.88 | <0.0001 Fkkk
a g Control | 96.00 | 12.05 79.71t0 112.3 | <0.0001 Fkkk
3 g Patients | 127.9 | 8.39 96.78 t0 159.10 | <0.0001 ikl

The results was also found that there is a relationship between the SOD elevation and CRP in those
who exposed to smoke. Our finding this indicates that high CRP is considered as an indicator of the
occurrence of inflammation, and since the enzyme works to remove free radicals, then there is a
relationship between high CRP and high SOD.

Our results agrees with Asthana and Asha, efal (2010) smoking of cigarette has been related with
increases in C-reactive protein (CRP) and WBC counts [10].

White Blood Cells and P.C.V
The results of the current study showed there is a significant differences (p<0.05) of WBC and P.C.V.
The mean of WBC in patient was7.41 x10°/uL while the mean of the WBC in the control was 6.98

x10%/uL. Table 2

Table 2. Hematological Parameters.

0, 1 -
Parameters | Groups | Mean | t-value 95% Confidence P-value P-value
Interval summary

& ’37 Control | 6.98 | 20.09 6.27 to 7.69 <0.0001 falaieded
23
=g ,

X Patients | 7.41 | 16.11 6.46 t0 8.35 <0.0001 kel
5o Control | 44.90 | 72.50 43.63 t0 46.16 <0.0001 kil
< Patients | 46.05 | 52.19 44.25 t0 47.85 <0.0001 ok

In another research conducted (2019) showed that the number of white blood cells increased in
smokers, particularly in those who inhale and in non-smokers[11].

The increase in white blood cells in people exposed to smoke is part of the body's immune response
and aims to protect the body from the harmful effects of smoke and pollutants

The results of the current study showed there is a significant differences (p<0.05) of P.C.V. The mean
of PCV in patient 46.05 while the mean of the PCV in the control was 44.90. It has been observed that
pollutants and smoke affect both hematocrit, hemoglobin and mean corpuscular volume[12]. The
current study is agree with several research and reports, increase in RBC counts, PCV, and levels of
hemoglobin. These data propose an increase in bone marrow activity to avoid the hypoxia in people
who have been exposed to smoke [13].

CONCLUSION
The results revealed existence of a direct relationship between the SOD enzyme and people exposed

© STM Journals 2024. All Rights Reserved 54



Evaluation of Superoxide Dismutase (SOD) Enzyme Level and Some Indicators Akoul et al.

to smoke. Variation in the ratios of effects in the blood such as WBC, CRP, PCV.
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