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Abstract

Aim & Objectives: The aim of this study is to estimate the levels of Vitamin ¢ and Superoxide Dismutase
(SOD) in COVID-19 patients and healthy controls.

Materials And Methods: In this study, 50 COVID-19 patients and 50 healthy controls of both gender matching
in age and sex were included. The analysis of biochemical parameters was done by using autoanalyzer using
diagnostic reagent Kit.

Results: In the present study Mean of Vitamin ¢ was lower in COVID-19 patients than controls (P < 0.001) and
Superoxide Dismutase (SOD) was higher in COVID-19 patients than controls (P < 0.001)

Conclusion: Significant changes were observed in Vitamin ¢ and Superoxide Dismutase (SOD). They are
favorable prognostic biomarkers with high accuracy for predicting the in-hospital mortality in patients with
COVID-19.
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Introduction

The COVID-19 is a pandemic caused by SARS-CoV-
2 which has infected over 74 million people, killing
more than 1,600,000 million people globally as of
17th December 2020.(1) Movement restrictions
imposed by countries in order to flatten this curve has
also pushed the world economy into a great
depression, with an estimated heavy downturn of
5.2% in global gross domestic product (GDP), which
is the biggest contraction since 1870, many countries
are facing massive uncertainty and the likelihood of
some of them going into recession.(2) The disease,
which emanate from China in 2019, is caused by the
severe acute respiratory syndrome coronavirus 2
(SARSCoV-2), a positive-sense single-stranded RNA

virus(3-5) and is taxonomically a member of the
Beta coronavirus genus.(4)

Antioxidants prevent or slow the damage to the cells
caused by free radical’s reactions. The neutralization
activity of radical molecules by antioxidants is
achieved through their scavenging power by stopping
chain reactions, peroxide decomposition, metal-
chelating and induction of antioxidant enzymes. (5)
Considerable interest has risen in the idea that
oxidative stress (Os) is instrumental in the etiology of
numerous human diseases. Os can arise through the
increased production of reactive oxygen species
(ROS) and/or because of a deficiency of antioxidant
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defences and this may further worsen respiratory
diseases (COVID-19 inclusive), especially when the
level of free radicals are high.(5) Free radicals are
natural by-product of aerobic cell metabolism that the
body can normally handle, but in the presence of a
secondary condition, such as COVID-19, the
abnormally excessive level of radicals may contribute
in the progression and pathogenesis of the disease
due to depletion of antioxidants.(6,7)

In this research we study levels of antioxidants and
oxidative stress markers among the COVID-19
patients.

Material And Methods

This study was carried out on COVID-19 patients
admitted in Shivtej Arogya Seva Sansth’s Govt.
covid care centre. Fifty patients with confirmed

COVID-19 according to ICMR guidelines and fifty
healthy age and sex matched non covid-19 controls
were included in the study often obtaining their
informed consent. The study was conducted on with
age group between 20 to 60 years. The analysis of
biochemical parameters was done using standard
grade reagent chemicals. Superoxide Dismutase
(SOD) by Marklund and Marklund method, (8) and
Vitamin C by Ayekaw method, (9)

The exclusion criteria included subjects of any
systemic or metabolic disease, liver disease, vascular
diseases, renal artery stenosis, alcoholics, pregnant
female and those who were taking any kind of
medication last few years. A record was maintained
containing current history, diet along with laboratory
investigations and previous history of any disease.

Distribution Of Study Subjects:

Group |

N =50 COVID-19 patients.

Group Il

N= 50 Healthy controls

Collection Of Blood Samples:

Blood was collected from each subject under aseptic
conditions by using vacutainers. The blood samples
were allowed to clot at room temperature for 20-30
minutes & serum was separated from cells by
Results

centrifugation  for analysis of  biochemical
parameters. The analysis of biochemical parameters
was done by using standard grade reagents and
chemicals. Serum reagent as per the manual provided
by the manufacturer.

Table no. 1: The mean value of Vitamin C and Superoxide Dismutase (SOD) in COVID-19 patients and
controls.

Name Of the

Parameters

Covid-19
(N=50)

Patients

Controls (N==50) Significance
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Mean +SD | Std. Mean £SD | Std.
Error of Error of
Mean Mean
Vitamin C 0.46 +0.41 0.058 0.89 +0.40 0.057 P =<0.001
Superoxide 4.80+0.96 0.13 03.08+0.51 0.72 P =<0.001
Dismutase (SOD) o

The statistical method uses to compare data was unpaired‘t’ test

*P>0.05...... Not Significant
**#P<0.05.........Significant
*#%P<(0.001......Highly Significant

There is highly statistically significant difference in means of Vitamin C and SOD (P < 0.001) as compare to

controls.

In the present study Mean of Vitamin ¢ was lower in COVID-19 patients than controls (P < 0.001) and
Superoxide Dismutase (SOD) was higher in COVID-19 patients than controls (P < 0.001).

Discussion

The effect of covid-19 on plasma levels of vitamin C
and SOD has been investigated by the current study,
we found Vitamin C were significantly lower and
serum SOD levels were increased in covid-19
patients compared with healthy controls. These
findings are similar with other two studies in which
Care C, Chriscano-camon L et al reported extremely
low levels of vitamin C in covid-19 patients .(10) one
more finding also supports our study that report
shows antioxidant vitamins are reduced in SARS-
Cov-2 infection due to their scavenging effect on
ROS.(11) Fereshteh M, Amir H also found
significantly increased levels of SOD in covid-19
patients than control group (12)while the other report
shows the levels of erythrocytes GSH,GPx, plasma
catalase and plasma SOD were lower in Covid-19
patients compared with controls. (13)
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These study observed that lower values of antioxidant
vitamins in covid-19 subjects may be due to
overproduction of ROS and a deprived antioxidant
system.(14) In general, RNA viruses promote
changes in the body’s antioxidant defence system,
affecting enzymes such as superoxide dismutase
(SOD) and catalase (CAT), in addition to reducing
the levels of antioxidant molecules such as ascorbic
acid, carotenoids, and reduced glutathione
(GSH).(15,16)Oxidative stress can arise through the
increased production of reactive oxygen species
(ROS) and because of a deficiency of antioxidant
defences and this may further worsen in respiratory
diseases (COVID-19 inclusive), especially when the
level of free radicals is high. (17)

Conclusion



In conclusion, this present research evaluated plasma
level of antioxidant vitamin and SOD in covid- 19
patients compared with control groups. From our
findings, we conclude that the lower values of
vitamin C in covid-19 patients may be due to
overproduction of ROS and a deprived antioxidant
system. Furthermore, Covid-19 infection with other
comorbidities are at high risk of developing oxidative
stress, and hence we suggest that strategies to
improving levels of antioxidant vitamins, preventing
oxidative stress may help in covid-19 management.

References

1.

World Health Organization. Novel Coronavirus
(2019-nCoV). WHO Bulletin, 2020,
https://www.who.int/docs/default-source/
coronaviruse/situation-reports/20200121-sitrep-
1-2019-ncov.pdf

The World Bank. The global economic outlook
during the COVID19 pandemic: a changed
world, 2020, https://www.worldbank.
org/en/news/feature/2020/06/08/the-global-
economic-outlookduring-the-covid-19-
pandemic-a-changed-world

Khaerunnisa S, Kurniawan H, Awaluddin R, et
al. Potential inhibitor of COVID-19 main
protease (Mpro) from several medicinal plant
compounds by molecular docking study.
Preprints 2020; 2020: 0266.

Wu F, Zhao S, Yu B, et al. A new coronavirus
associated with human respiratory disease in
China. Nature 2020; 579(7798): 265-269
Ntyonga-Pono MP. COVID-19 infection and
oxidative stress: an under-explored approach for
prevention and treatment? Pan African Med J
2020; 35(Suppl. 2): 12.

Arvinte C, Singh M and Marik PE. Serum levels
of Vitamin C and Vitamin D in a cohort of
critically 111 COVID-19 patients of a North
American community hospital intensive care unit
in May 2020: a pilot study. Med Drug Discov
2020; 8: 100064.

Weir EK, Thenappan T, Bhargava M, et al. Does
vitamin D deficiency increase the severity of
COVID-19. Clin Med 2020; 20(4): e107—108

© 2021 JMSCR. All Rights Reserved

8.

10.

11.

12.

13.

14.

15.

16.

17.

Yogesh G, Deepmala D, Surwase SP, Urjita Z, “
Study of the Serum Superoxide Dismutase
Levels in Smoking and Non-Smoking Patients
with COPD” International Journal of Recent
Trends in Science And Technology (2013) ISSN
2277-2812 E-ISSN 2249-8109,5(3),121-6.

Aye Kyaw, “ A simple colorimetric method for
ascorbic acid determination in blood plasma”
Clinica Chimica Acta (1978) 86(2):153-7. Burtis
CA, Ashwood ER, editors. Tietz Textbook of
clinical chemistry. 2nd ed. W.B. Saunders
Company (1994) p.798-8009.

Care C, Chiscano-Camon L, Ruiz-Rodriguez JC,
et al. Vitamin C levels in patients with SARS-
CoV-2-associated acute respiratory distress
syndrome. Crit Care 2020; 24: 522.

Chris P. COVID-19 infection and oxidative
stress: an underexplored approach for prevention
and treatment. PAMJ 2020; 35(Supp2): 12-13.
Fereshten M, Amir H, Elaheh T et al. The
comparison of oxidative markers between covid-
19 patients and healthy subjects.june 18, 2021:
15:10

Yahaya M, Yamuna A et al . Deficiency of
antioxidant and increased oxidative stress in
covid-19 patients: A cross- sectional comparative
study in Jigawa, Northwestern Nigeria. Jan 2021;
SAGE Open medicine vol-9: 1-8

Derbyshire E and Delange J. COVID-19: is there
a role for immunonutrition, particularly in the
over 65s? BMJ Nutr Prevent Health 2020; 3:
071.

J. D. Bogden, H. Baker, O. Frank et al,
“Micronutrient status and human
immunodeficiency virus (HIV) infection,”
Annals of the New York Academy of Sciences,
vol. 587, no. 1, pp. 189-195, 1990.

M. L. Reshi, Y.-C. Su, and J.-R. Hong, “RNA
viruses: ROSmediated cell death,” International
Journal of Cell Biology, vol. 2014, Article 1D
467452, 16 pages, 2014.

Ntyonga-Pono MP. COVID-19 infection and
oxidative stress: an under-explored approach for
prevention and treatment? Pan African Med J
2020; 35(Suppl. 2): 12.



