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ABSTRACT

COVID-19 causes a cytokine storm in the body, that is, virus-
activated immune cells exude an excess of cellular hormones
(cytokines) that have detrimental effects on their own tissues,
endorse swelling, fibrosis (growth of connective tissue) and
functional insufficiency. Mesenchymal stem cells are a
powerful immunomodulatory and anti-inflammatory agent, they
normalize the function of the immune system, changed by
COVID-19. The anti-inflammatory effect of mesenchymal stem
cells has been known for a long time that is why they have been
successfully used for over 10 years in the treatment of
autoimmune diseases (rheumatoid arthritis, ulcerative colitis,
multiple sclerosis) and for the inhibition of transplanted organs

rejection.
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INTRODUCTION

A primal cell, stem cells are fundamentally a renovate system in the human body. Stem cells
are unspecialized cells with the potential to rise into various different types of cells in the
body. They have the capability to proliferate and redevelop themselves. The two main types
include embryonic and adult stem cells. In an additional categorization stem cells are divided
to totipotent, multipotent and unipotent cells. They are essential to the development, growth,
maintenance, and repair of our brains, bones, muscles, nerves, blood, skin, and other organs.
Stem cells are found in all of us, from the early on stages of human development to the
closing stages of life. When a stem cell divides, each new cell has the potential either to
remain a stem cell or, become an additional type of cell with an extra-specialized function,

such as a muscle cell, a red blood cell, or a brain cell.

These unspecialized cells are used in treatment of a variety of blood diseases including
lymphoblastic leukemia, myeloid leukemia, thalassemia, multiple myeloma and cycle cell
anemia. Stem cell based treatments are also valid in case of Parkinson's disease, Amyotrophic
lateral sclerosis, Alzheimer, Stroke, Spinal Cord Injury, Multiple Sclerosis, Radiation
Induced Intestinal Injury, Inflammatory Bowel Disease, Liver Disease, Duchenne Muscular
Dystrophy, Diabetes, Heart Disease, Bone Disease, Renal Disease, Chronic Wounds, Graft-

Versus-Host Disease, Sepsis and Respiratory diseases.

“COVID-19” is the sound that surely isn’t forgotten by everybody who lives in the first half
of the twenty-first century. COVID-19, as a pandemic, has led many researchers from
different biomedical fields to find solutions or treatments to manage the pandemic. However,
no standard treatment for this disease has been discovered to date. Almost certainly,
preventing the severe acute respiratory infection form of COVID-19 as the most dangerous
phase of this disease can be supportive for the treatment and reduction of the death rate. In
this regard, Mesenchymal Stem Cells (MSCs)-based immunomodulation treatment has been
proposed as a suitable therapeutic approach and more than a few clinical trials have begun.
Recently, MSCs according to their immunomodulatory and regenerative properties attract
attention in clinical trials. After the intravenous transplantation of MSCs, a major population
of cells accumulates in the lung, which they alongside immunomodulatory effect could
protect alveolar epithelial cells, retrieve the pulmonary microenvironment, prevent

pulmonary fibrosis, and cure lung dysfunction.
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A new coronavirus that has a 5% genetic organization with SARS and is a subset of
Sarbecovirus [1]. Currently, the virus has been briefly named SARS-CoV-2 virus for
additional information and COVID-19, the name was given by the World Health
Organization (WHO) to the SARS-CoV-2 virus-associated disease. Coronavirus disease 2019
which known as COVID-19 is the result of one coronavirus infection in the name of SARS-
CoV-2. Coronaviruses (CoV) are a large family of viruses that some of them are more known
such as Middle East Respiratory Syndrome (MERS-CoV) and Severe Acute Respiratory
Syndrome (SARS-CoV), but some of them are not more known like Severe Acute

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).

On March 11, 2020, the WHO characterized the spread of COVID-19 as a pandemic that it
has caused unreasonable fear and led to unnecessary suffering and death [12]. To date (29
March 2020), according to the Worldomete site
(https://www.worldometers.info/coronavirus/) report more than 199 countries and territories
around the world have been affected, with major outbreaks respectively in the USA, Italy,
central China, Spain, Germany, and Iran. The mortality rate of COVID-19 has been reported
from 0.7% [13] to 15-2% [14] according to different studies in diverse territories and
countries. As well, its maximum incubation period has been assumed 2 weeks [15] to
8 weeks [14, 16]. COVID-19 has resulted in that many researchers from different branches of
biomedicine were attracted to find a solution or treatment for the management of this

pandemic. However, to date haven’t been discovered the standard cure for this disease.

Several studies have shown that the first stage of the pathogenesis of this type of virus is the
identification of Angiotensin-Converting Enzyme-2 (ACE2) receptor by its spike protein [17]
[Figure 1]. For this reason, ACE2-positive cells are infected by this virus [17]. Another study
has shown that the cellular protease TMRRSS2 is also required to allow the entry of
coronavirus into host cells [18]. It is conceivable that the ACE2 receptor is widely distributed
on the surface of human cells, especially Alveolar Type 2 (AT2) and capillary epithelium,
and AT2 cells largely express TMPRSS2 [18]. On the other hand, interestingly, bone
marrow, lymph nodes, thymus, spleen, and immune cells, such as T and B lymphocytes and
macrophages are always negative for ACE2 [19]. These findings suggest that
immunoglobulin therapy can help treat patients with the virus infection. Therefore, it should
be noted that the capacity of the virus is greatly diminished by the cytokine-induced storm of
the virus. The current hallmark of SARS-CoV-2 pathogenesis is the cytokine storm in the

Citation: Anusha Shaji et al. Ijppr.Human, 2020; Vol. 18 (4): 29-35.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR12
https://www.worldometers.info/coronavirus/)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152513/#CR19

www.ijppr.humanjournals.com

lung. Virally-triggered acute cytokine release of GSCF, 1IP10, MCP1, MIP1A, IL-2, IL-6, IL-
7, and TNF results in pulmonary edema, dysfunction of air-exchange, Acute Respiratory

Distress Syndrome (ARDS), and acute cardiac injury, and leading to death [20].
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Figure No. 1: Proposed mechanism of action of Corona Virus

Presently, cell-based therapy, and above all, stem cell therapy has proven itself to be one of
the most promising therapeutic approaches that provide opportunities to treat several diseases
that were considered incurable earlier [21]. MSC therapy is preferred over other therapeutic
strategies because they are free of ethical and social issues, they have a high proliferation rate
and a low invasive nature. MSCs can be obtained from various sources, including adipose
tissues, dental pulp, bone marrow, umbilical cord, menstrual blood, fetal liver, and Bichat's
fat pad [22]. MSCs can also be isolated from various adult tissues such as the infrapatellar fat
pad, abdominal fat pad, and tissues associated with neonates such as placenta, Wharton's
(gelatinous substance providing insulation and protection to the umbilical cord) jelly, cord
blood, and amniotic fluid [23]. These stem cells are multipotent (i.e., having several fates).
Storage of MSCs can be done so that they can be repetitively used for therapeutic purposes as
they expand to volume in a suitable and short period of time [24]. So far, the clinical trials of
mesenchymal stem cells have not shown any unfavorable reaction towards the allogeneic
MSCs [25]. The efficacy and safety of the MSCs have been documented in many clinical
trials very well [26]. To alleviate acute respiratory disease and reverse pulmonary fibrosis in
intensive-care SARS-CoV-2-infected patients, three curative properties of MSCs have

emerged [Figure 2].
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Figure No. 2: Potential mechanism of MSCs in the treatment of severe COVID-19

SARS-CoV-2 (novel coronavirus) and SARS- 2003, both have a similar mechanism of
infection, i.e, binding the spike protein on the viral surface to the ACE2 receptors on the host
cell surface 27]. Thus all the tissues and organs expressing the ACE2 receptor are susceptible
to the SARS-CoV-2 infection. Since the alveolar epithelial cells have a high propensity of
ACE?2 receptors, they are the most adversely affected during SARS-CoV-2 infection [28].
The devastating cytokine explosion attributed to the SARS-CoV-2infection leads to severe
shock, oedema and multiple organ failure. Administering the COVID-19 patients with an
infusion of multipotent MSCs can help to combat the COVID-19 as these cells will inhibit
the exaggerated immune response and encourage endogenous repair of the lung epithelial
cells by improving the microenvironment [29]. The mesenchymal stem cell therapy has
nottey shown any adverse side effects on the patient [30]. In this review, we have highlighted
all the implications associated with MSC therapy application in case of COVID-19 and

strongly place our argument in support of this.
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