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Extended Abstract

Background and Objective

Coronaviruses, first identified in 1960, are large
RNA viruses that infect a wide range of domestic
and farm animals, as well as bats. Coronaviruses are
a family of viruses that can cause various diseases,
from the common cold to severe acute respiratory
syndrome .The characteristics of this disease
include fever, acute respiratory distress syndrome,
radiological signs, decreased or normal levels of
white blood cells, and lymphopenia. Given the
potential for the development of cytokine release
syndrome (CRS) as a pathology for the progression
of COVID-19, this disruption in the regulation of
host immune responses could be an important
target for the treatment of this disease. On the other
hand, it has been shown that the amount of reactive
oxygen species (ROS) produced in normal
physiological reactions of the body increases
following infectious diseases, and as a result,
oxidative stress (OS) increases as well. ROS are
continuously  produced during normal cell
metabolism and affect messenger molecules in
various cell signaling pathways that play a role in
cell differentiation, proliferation, and death. Given
the increased level of OS and the need for
antioxidants in  immune system  function,
antioxidant deficiency in individuals infected with
viral infection leads to a weakened immune system
and increased replication of the viral infection virus
in the body's cells and also the progression of the
disease. Therefore, examining the relationship
between the total oxidant status (TOS) and the total
antioxidant capacity (TAC) of the body and their
relationship with COVID-19 disease can show the
relationship between TOS and TAC with the
severity and pathophysiology of the disease in
children. However, finding this relationship
between TOS and TAC and the severity of the
disease can be considered one of the therapeutic
guidance tools. Therefore, the present study aimed
to investigate the relationship between the level of
oxidant capacity and TAC with the severity of the
disease in children with COVID-19 hospitalized in
Besat Hospital in Hamadan in 2021.

Materials and Methods

In this observational study, 90 children
hospitalized in the pediatric wards of Besat
Hospital, Hamadan, were included. Simple
random sampling was used, and samples were
selected from patients hospitalized for more than
48 hours. The patients were divided into two
groups: the first group was patients without
COVID-19, and the second group was those with
COVID-19 who were hospitalized in the ward by
the attending physician. After receiving the
necessary permission from the ethics committee
with the ID IR.UMSHA.REC.1400.290 and
informed consent from the legal guardian, 3 cc of
blood samples were taken from each group to
determine the TOS and TAC and stored in a
freezer below 20°C. It should be noted that the
selected individuals in the case and control
groups were matched in terms of age and
underlying disease variables. Both groups were

examined in terms  of  demographic
characteristics, such as age, gender, place of
residence, and number of children in the family,
using a questionnaire, and their effect on TOS and
TAC of serum was evaluated. Moreover, TOS and
TAC measurement kits from Kia Zist Company
were used to measure the TOS and TAC of serum
based on the kit catalog. The inclusion criteria
included willingness to cooperate in the project
and patients who had been hospitalized in the
ward for 48 hours and were under 18 years of age.
The exclusion criteria were underlying diseases
like diabetes, blood pressure, cancer, and
respiratory disease.

Results

In comparing OS biomarker factors between
healthy and COVID-19 children, this study showed
no significant difference in the mean TOS and TAC
between the healthy and diseased groups (P>0.05).
There was also no significant difference in the mean
TOS in different age groups. However, a difference
in the mean TAC was observed in the groups. In
addition, the mean TAC was highest in children
under 2 years of age and lowest in the 2-6-year-old
group. The difference in the results of this study with
similar studies could be due to differences in the
implementation method, such as sampling time and
percentage of patients in the relapse or remission
period, differences in the population selected for
the control group, or differences in laboratory
methods. In addition, considering the effect of
lifestyle and dietary patterns on antioxidant
function and OS, this difference may be due to
different eating habits in the studied region. In
addition, confounding factors such as laboratory or
calculation errors should also be considered, which
raises the need to supplement these results with
other studies and future complementary studies.

Discussion

The COVID-19 pandemic prompted extensive
research into its pathogenesis to develop effective
treatments, with OS being a key focus. Initially,
antioxidants were explored due to the lack of
effective drugs, but their role now requires
evaluation. Compared to healthy individuals, this
study examined OS markers in COVID-19 patients
at Bost Hospital in Hamadan, Iran. The OS, caused
by an imbalance in reactive species production and
detoxification, is linked to viral infections like
hepatitis, herpes, and coronaviruses, correlating
with disease severity. While infections are known
to generate ROS leading to lung tissue damage, the
molecular inflammatory mechanisms driven by OS
remain  poorly  understood.  Mitochondrial
dysfunction from hypoxia reduces oxygen and
energy production while increasing ROS,
exacerbating oxidative damage. Our findings
revealed no significant difference in total oxidative
status (TOS) and TAC between patients and
controls. However, TAC levels varied significantly
with age and rural/urban living, possibly influenced
by dietary habits. Conflicting results with prior
studies may stem from methodological differences
or population-specific factors. These findings
highlight the need for further research to clarify the
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role of OS and antioxidants in COVID-19.

Conclusion
The findings of the present study indicate that, in
general, the level of OS is not higher in affected

patients. This issue is partially compensated by the
increase in TAC levels so that the level of OS in
patients is not significantly different from that in
healthy individuals.
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