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Abstract

Background :-The Coronavirus epidemic 2019 (COVID-19) is really a highly
infectious sickness that is causing a huge danger to human life throughout the
world. The induction of acute cytokine storm and immunosuppressive in COVID-
19 patients causes a rise in cytokines levels in the blood. Furthermore, the full
extent of serum protein alterations in COVID-19 patients remains unclear.

Patients and methods: -In a cross-sectional study, 80 SARS-CoV-2 virus-infected
patients aged 18 to 80 were categorized according to severity of infection and their
serum protein electrophoresis assessment in relation to the severity of Covid-19.
Results :-SPE for patients infected with SARS-CoV-2 virus showeda significant
differences in albumin, beta and gammaand there was no significant relation with
the ol and o2 all in comparison between the subgroups themselves .

Conclusion :-we conclude from the finding :albumin, beta and gamma fractions
showed decrease in levels In conjunction with disease severity.

Key words :- Serum Protein Electrophoresis SPE, Alpha 1, Alpha 2, Beta,
Gamma, SARS-CoV-2,COVID-19.
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Introduction

In December 2019, the novel coronavirus 2 provoked severe acute respiratory
syndrome in Wuhan, China. Cytokine release syndrome and multiple organ failure
are two complications of the illness that, if severe enough, can lead to organ failure
and death [1][2].Many academic and clinical studies across the world have looked
at different signs of Covid-19 infection and their relationship to illness severity and
progress, including haematological, biochemical, inflammatory, and coagulation
biomarkers [3]. Proteins are the most widespread and abundant component of
blood serum or plasma, and they play a vital role in a integer of physiological
processes[4]. Any dysfunction and imbalance in their quantities might cause or
result in disease processes [5].

Acute phase proteins APPsare inflammation indicators that show greatdifferences
In serum concentration during the inflammatory response accompanied SARS-
CoV-2 infection [6].Serum protein Electrophoresis (SPE) is an electrophoretic
technique used to isolate proteins found in the serum into dissimilar fractions
depending on their molecular weight and electrical charges to , Albumin, alpha 1,
alpha 2, beta, and gamma are the main portions. SPE has been usually used in
clinical medicine to help identify numerous clinical disorders such as acute and
chronic inflammation, monoclonal gammopathy, nephropathy, and liver disease
[7].

Analyzing the serum protein components of COVID-19 patients might provide
insight into how the body reacts to SARS-CoV-2 infection, which could have a big
influence on the COVID-19 vaccine [8]. Further research into the protein profile
might assist in the study of COVID-19 pathogenesis and the discovery of effective
therapies[9].SPE is analysed in relation to severity inthis study are determined in
patients who are confirmed for SARS-CoV-2.

Material and Methods

In a cross-sectional study, 80 patients aged 18 to 80, (40 males and 40 females)
infected with SARS-CoV-2 virus as evidenced by a positive nasal or throat swab of
RT-PCR were used and divided into three categories related to disease severity
according to COVID-19 Clinical management: living guidance [10]The research
was carried out at Al-Kindi Teaching Hospital in Baghdad, Iraq's capital, from
November 1st, 2020 until May 1st, 2021. After obtaining verbal agreement,
patients who fulfilled the criteria were enrolled in the study, Exclusion criteria
include a history of nephrotic syndrome or proteinuria, as well as liver cirrhosis,
pregnancy, and use of amino acid supplements.

Patients' veins yielded around 5 ml of blood were placed in a serum separator tube
. Using the proper method, measurements SPE analysis with the SAS-1+ and SAS-
2 automated electrophoresis analyzer/processor systems [11].
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The goal was to examine SPE profiles in association to the severity of SARS-
CoV2 positive individuals.

Statistical analysis

The data were analyzed using the Statistical Package for Social Sciences (SPSS)
version 22.0. The descriptive statistics, such as frequency, mean, and standard
deviation, were calculated. The groups were compared using analysis of variance
(ANOVA), while the degree of association between continuous variables was
calculated using Pearson's correlation coefficient (r), and the results were
considered statistically significant when the p value was less than 0.05.

Results

Eighty patients (40 male) and (40 female) divided into three groups according
to the severity; moderate : 26 ,severe : 25, critical : 29.
In table (1) and figure (1) the comparison of SPE parameters between the
subgroups themselves and results showed a significant differences in albumin (p<
0.001), B ( p<0.001) ,y (p =0.02). Moreover, there was no significant relation with
the o Table (1): comparison of SPE parameters between study groups

patterns Group I(\Sﬁ;’m +SD p value
Moderate 36.33 + 3.89

Albumin Severe 30.22 £ 5.45 < 0.001
Critical 22.92 +4.07
Moderate 3.35 + 0.87

alpha 1 Severe 3.54+1.19 0.83
Critical 3.51+1.37
Moderate 11.32 + 2.08

alpha 2 Severe 11.94 + 3.59 0.66
Critical 12.10 £ 3.91
Moderate 10.00 + 1.44

beta Severe 8.87+1.73 < 0.001
Critical 6.37 = 1.98
Moderate 15.97 + 3.30

gamma Severe 14.13 + 4.69 0.02
Critical 12.59 + 4.53
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Figure (1): comparison of SPE parameters between study groups
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1 (p=0.83) and o, (p=0.66).

Discussion

In Albumin pattern, there was a direct relationship between low albumin and the
severity of infection as shown in table (1) in a significant difference between
groups themselves (p< 0.001), and these results were in agreement with other
research, which showed that decreased albumin values (Hypoalbuminemia) were
parallel to the increased severity of covid-19 infection [12].

The next pattern is known as Alpha 1 band. This band is constituted of two major
proteins: alpha one antitrypsin and alpha 1acid glycoprotein. The following pattern
was Alpha 2,that comprised of main proteins: Haptoglobin, alpha 2 macroglobulin
and ceruloplasmin[13], All mentioned proteins in two previous bands, were
considered acute phase proteins and these types of proteins are inflammation
indicators that show substantial variations in serum concentration during the
inflammatory response accompanied by SARS-CoV-2 [6]. Each band showed no
significant difference in comparison with the severity of disease seen in table (1)&
figure (2).

The consequent pattern termed, Beta, consists of three major proteins: low density
lipoprotein, transferrin and complement component [13].We found a significant
difference in relation to severity (p< 0.001) in table (1)& figure (1), The amount of
beta protein concentration reduced with developing severity. This change in this
pattern might be related to the occurrence of hypolipidemia[14] or because of the

Volume 23, Issue 7, July - 2021 Page -1149



Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

depletion of a huge amount of complement associated with SARS-CoV-2 infection
[15].

Finally, last pattern known as gamma, which involved gamma globulin of various
antibody types [13], there was an inverted relation between gamma globulin
contents and the severity of covid-19 with a significant difference (p=0.02)in table
(1)& figure (1). It is a well-known fact that a decrease in immunoglobulin
progression leads to increases in infection, this result agree with [16].

Conclusion
In conclusion, we found an inverse relation in albumin, beta and gamma patterns
with the severity of patients infected with SARS-CoV-2 virus.
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