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Abstract 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) virus is a highly contagious microorganism, and 
despite substantial investigation, no progress has been achieved in treating post-COVID complications. However, 
the virus has made various mutations and has spread around the world. Researchers have tried different treatments 
to reduce the side effects of the COVID-19 symptoms. One of the most common and effective treatments now used 
is steroid therapy to reduce the complications of this disease. Long-term steroid therapy for chronic inflammation 
following COVID-19 is harmful and increases the risk of secondary infection, and effective treatment remains challeng-
ing owing to fibrosis and severe inflammation and infection. Sometimes our immune system can severely damage 
ourselves in disease. In the past, many researchers have conducted various studies on the immunomodulatory prop-
erties of stem cells. This property of stem cells led them to modulate the immune system of autoimmune diseases 
like diabetes, multiple sclerosis, and Parkinson’s. Because of their immunomodulatory properties, stem cell-based 
therapy employing mesenchymal or hematopoietic stem cells may be a viable alternative treatment option in some 
patients. By priming the immune system and providing cytokines, chemokines, and growth factors, stem cells can 
be employed to build a long-term regenerative and protective response. This review addresses the latest trends and 
rapid progress in stem cell treatment for Acute Respiratory Distress Syndrome (ARDS) following COVID-19.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic 
virus spread rapidly and led to death from pneumonia. 
At first, it was thought to be seasonal influenza, but after 
much research, it became clear that it was a new case. 
After laboratory research, the type of virus was quickly 
identified [1]. Coronavirus family member SARS-CoV-2 
was the name given to the virus, which spreads via respir-
atory droplets and contact surfaces [2]. The average incu-
bation period is 3 to 5 days but ranges from 2 to 14 days 
[3]. However, the World Health Organization (WHO) 
announced 1 to 11 days recently. Patients with a mild res-
piratory infection are usually diagnosed with fever and 

cough, which are the most frequent signs of illness [4]. 
Among patients, only 14% had acute respiratory symp-
toms or ARDS [5]. However, the virus has spread around 
the world and has shown significant mortality. Various 
drugs are being tested to treat or control this disease. For 
example, Antiviral drugs, including redeliver and lopi-
navir-ritonavir, are under investigation, but the effects 
need further study [6]. Recently, countries have been 
using the hydroxychloroquine drug. It is used to treat 
malaria. Although this drug has shown appropriate cure 
effects, the use of these drugs in the treatment protocol 
needs to be more investigated. In addition to using these 
drugs, Chinese researchers have suggested using mesen-
chymal stem cells (MSCs) [7]. Due to their capacity to 
self-renew and specialize in functional cell types, mes-
enchymal stem cells (MSCs) have become an important 
source of cells for cell-based therapies [8–10]. Studies 
have recently reported that MSCs modulate the immune 
system. Researchers also show that inflammatory storms 
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caused by the virus in the lungs may reason for severe 
pathogenesis [8, 11, 12]. Therefore, MSCs with their 
modulatory and anti-inflammatory properties, especially 
interleukin inhibition, can play an essential role in reduc-
ing the effects of COVID-19 in the lungs. We focused on 
the biochemical and clinical effects of mesenchymal cells 
on COVID-19 in this review research.

The emergence of COVID‑19
For convenience, the virus was briefly called the SARS-
COV-2 virus, and the WHO assigned the designation 
COVID-19 to the SARS-COV-2 virus-associated sickness 
[13, 14]. All animals, including humans, can be infected 
by single-stranded RNA viruses [15–18]. They were ini-
tially identified in 1966 by Tyrell and Bynoe, who grew 
the viruses from individuals who had the flu. They were 
known as coronaviruses because of their spherical shape, 
which had a core-shell and a crown-like top (Fig.  1) 
[19]. There are four subfamilies of coronaviruses: alpha, 
beta, gamma, and delta. It is not unusual for gamma 

and delta-viruses to arise in pigs or birds. Of course, it is 
important to note that their genome size varies from 26 
to 32 KB [1, 20, 21]. The beta virus is the most dangerous 
and deadly among the groups that can infect humans, 
while the alpha subgroup has shown milder symptoms 
in mammals, especially humans. SARS-COV-2 is owned 
by the B lineage of the beta-coronaviruses [4, 20]. SARS-
COV-2 may have been transferred to people by eating 
marine creatures [22]. However, the identification of the 
causative agent of this virus has not been entirely deter-
mined [23–25]. An important symptom that confirmed 
this disease was pneumonia [26–28]. Observations show 
that SARS-COV-2 average incubation time is 3 to 5 days. 
However, the incubation period of the virus has not been 
assessed definitely [29, 30].

In most cases, symptoms of the condition begin to 
emerge within a few days [31]. Cough, fever, exhaus-
tion, and upper respiratory tract infections are among 
the most common symptoms of coronavirus. About 70% 
of individuals will get dyspnea and other serious chest 

Fig. 1 Coronavirus structure. In this structure, surface proteins (The spike protein (S-Protein), Envelope Protein (EV-Protein) and Membrane Protein 
(M-Protein), nucleotides and crowns of this virus are shown. The corona crown gives this type of virus a unique structure that distinguishes it from 
other viruses
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symptoms that communicate with pneumonia as a result 
of the infection [31, 32]. Pneumonia usually begins two to 
three weeks after the onset of symptoms. Eminent indi-
cations of pneumonia consist of decreased oxygen satura-
tion, and blood gas aberration changes evident through 
chest X-rays, maculate consolidation, alveolar exudation 
and interlobular contention [33, 34]. The pathophysi-
ology of COVID-19 is similar to SARS-COV-2, which 
involves an intense inflammatory reaction in the airway 
resulting in severe lung damage. Accordingly, illness 
severity can be determined by the host’s immunological 
response [35, 36]. A cytokine storm, which occurs when 
the immune system releases large amounts of cytokines 
in response to a viral infection or secondary infections, 
can result in 30% of fatal cases. Case numbers: COVID-
19 [37, 38]. In these cases, an uncontrolled inflammatory 
response causes damage to the liver, heart and kidneys. 
According to, many patients died due to the loss of func-
tion of these organs; however, most deaths are caused by 
lung damage [39, 40].

Mesenchymal stem cells and therapeutic effects
Embryonic stem cells and adult stem cells are the two 
primary types of stem cells, distinguished by their origin 
[41, 42]. Adult stem cells such as mesenchymal stem cells 
are extremely important [43]. MSCs have the ability to 
transform into different cell lineage in  vitro. Accessible 
sources and easy proliferation of these cells and autolo-
gous make them suitable candidates for cell therapy [44, 
45]. A wide range of disorders has been treated with 
MSCs in the recent decade [46]. The clinical evidence 
showed that more than two thousand patients received 
MSCs as autologous and allogenic cells cultured in dif-
ferent diseases and syndromes [47, 48]. By secreting tis-
sue healing factors, they can change into all three germ 
layers and self-renew. Anti-inflammatory cytokines, vesi-
cles and extracellular vesicles promote tissue and organ 
regeneration [49–51].

MSCs migrate toward damaged sites by secreting many 
factors and mechanisms, containing chemokine fac-
tors such as CXCR4 binds to its ligand CXCL12 caused 
trigger cell migration [52, 53]. Tumour necrosis factor 
(TNFa), interleukin 10, and interferon-gamma (INFg) are 
all secreted by MSCs after being stimulated by inflam-
matory stimuli [54, 55]. The connection of MSCs with a 
damaged microenvironment causes the release of com-
plex factors in the proliferation and differentiation of 
local progenitor cells [56, 57].

MSCs have the right to control the growth and func-
tion of immune cells through their characteristics. For 
example, inhibiting the generation of antibodies by B 
cells, repressing NK cell proliferation, decreasing TNF- 
and IL-12 production, inhibiting the differentiation 

of monocytes into dendritic cells, etc. . [58–60]. Anti-
inflammatory cytokines such as IL-10, on the other hand, 
increase the number of monocytes, which suggests that 
these cells can block dendritic cells from causing inflam-
mation [61, 62]. As an additional advantage, MSCs mod-
ulate the innate immune system by inhibiting the activity 
of natural killer cells [63]. By lowering the expression 
of NKP44, NKG2D receptors and NKP30, MSCs focus 
on their inhibitory activity of NK cells [64, 65]. MSCs 
inhibit the production of hydrogen peroxide by acti-
vated neutrophils [66]. Therefore, these cells can reduce 
the intensity of inflammatory stimuli [67]. Immune sys-
tem reactions can be lowered by using MSCs, accord-
ing to these research [68, 69]. It is critical to understand 
how MSCs affect the activity of T lymphocytes since 
these cells are regarded as the essential cells in the cel-
lular immune system [70, 71]. It has been shown in sev-
eral research investigations that monoclonal or allogeneic 
cells or particular antigens suppress the proliferation of T 
cells in the presence of MSCs [72]. These cells exert their 
inhibitory function on lymphocyte proliferation by stop-
ping these cells in the G cell cycle. CD4 + T lymphocytes 
[T helper, Th] are the main subcategories, each of which 
has phenotypic characteristics, and It is a self-contained 
function. Th1 and Th17 an inflammatory subtypes among 
these subcategories and guide inflammatory pathways 
[73–75]. The subcategories Th2 and Treg are also known 
as the population of suppressive cells or regulators of the 
immune system [76, 77].

From another perspective, MSCs have been caused 
slight immunogenic potential in vitro and in vivo due to 
their limited expression of MHC I molecules, the absence 
of MHC II statement and costimulatory molecules [78].

As a result of the immunomodulatory action of MSCs 
and their low MHC class I expression, allogeneic stem 
cell transplantation patients can avoid graft-versus-
host disease (GVHD) [79]. Numerous studies have been 
accomplished about various lineages of MSCs in diseases. 
For example, mesenchymal cells have been used to treat 
chronic heart injury, pancreatitis, diabetes, and various 
viral diseases [80]. Moreover, the role of translation MSC 
in cardiology, neurology and orthopaedics explain in a 
few reports, and it is one of the most promising thera-
peutic cells in these diseases and has also been widely 
used as a potential therapeutic target [47].

As mentioned, MSCs can be used in viral diseases. 
Various studies have been shown that damage to MSCs 
increases the entry of viruses and their pathogenicity. 
This cell type’s function in HIV treatment, chronic HBV 
treatment, and influenza virus acute lung injury treat-
ment (ALI) has been examined [81]. Taking the HIV-1 
virus as an example, the virus is characterized by the 
total depletion of newly formed  CD4+T cells, resulting 
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in severe immunodeficiency in the clinical environment. 
The most important function of MSCs is to aid in the 
restoration of the host immune system by decreasing the 
activation of  CD8+T cells and enhancing the effectiveness 
of  CD4+T cell restitution. On the other hand, HBV is the 
most common pathogenesis in which 0.5 million people 
die from HBV-related liver disease or hepatocellular car-
cinoma worldwide each year [82]. Patients with end-stage 
liver disease who received human bone marrow-MSC 
had improved liver function. In acute lung injury (ALI) 
in influenza, the MSCs mechanism for modulation in 
the immune system has been used for treatment. Since 
these cells have been used to treat viral diseases (Fig. 2), 
researchers have found essential results in the treatment 
of COVID-19 due to its modulation effect [58].

The effects of MSCs on acute respiratory distress syndrome 
[SARS‑COV‑2]
An infectious agent causes respiratory illnesses. Similar 
respiratory symptoms can be found in a wide range of 

viruses, from the common cold to the most severe acute 
respiratory syndrome [83]. There is currently no author-
ized medicine or vaccination for COVID-19 illness. How-
ever medical organizations and scientists are working 
to develop a cure. Using emapticap, natalizumab, efali-
zumab, and convalescent plasma as immunomodulatory 
and immunoglobulin drugs in treating severe COVID-19 
patients is effective [84–87].

SARS-inflammatory Cov-2’s response is the primary 
method for destroying the virus, but this activity dam-
ages and dysfunctions the body’s tissues. Viral entrance 
into tissue results in the release of pro-inflammatory 
molecules such as IL-1, IL-17, TNF-, and INF-. They can 
regenerate and regulate the immune system, which is 
useful for cell therapy. Mesenchymal stem cells (MSCs) 
come from many organs. It has been established that 
mesenchymal stem cells have considerable angiogenic 
and healing, anti-apoptotic, and immune-regulating 
capacities (Fig. 3). In addition, due to the low expression 
of MHC-I, MHC-II and excitatory molecules, they can 

Fig. 2 The effect of Mesenchymal stem cells (MSCs) on a variety of lung diseases. These cells have the ability to regenerate damaged alveoli and 
fibrosis due to their regenerative and immunomodulatory properties. COPD (Chronic obstructive pulmonary disease), PAH (Pulmonary arterial 
hypertension), ARDS (Acute respiratory distress syndrome), BPD (Bronchopulmonary dysplasia) and IPF (Idiopathic pulmonary fibrosis)
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generally be characterized as evaporative and immune 
when used in allogeneic settings. Mesenchymal stem 
cells modulate the immune system by cell-paracrine-
dependent mechanisms, including releasing TNF, IL-10, 
indolamine 2,3-dioxygenase, adenosine, and extracel-
lular vesicles. Additionally, these mechanisms result in 
decreased differentiation and activation of other immune 
cells. When it comes to treating inflammatory illnesses, 
mesenchymal stem cells are an excellent option. Consid-
ering inflammatory diseases, the most consistent data are 
related to mesenchymal stem cells in transplant therapy. 
When transplantation takes place, the immunomodula-
tory effects of mesenchymal cells are already prominent. 
Following an intravenous injection of cells, mesenchy-
mal stem cell treatment is commonly used. Mesenchy-
mal stem cells (MSCs) were shown to be swiftly struck in 
the lungs following intravenous injection, and damaged 
regions increased MSC migration, which is interesting. 
As a result of lung damage, angiotensin II synthesis in 
the capillaries increases, resulting in angiotensin II recep-
tor interactions that stimulate MSC migration in-vivo. 
Anti-inflammatory cytokines and antimicrobial peptides 
are released by mesenchymal stem cells when they are 
stuck in the lungs, as described elsewhere in the body. 
Vaccines, antibodies, antivirals, and RNA-based medica-
tions and living therapies utilizing promising cell types 

like natural killer (NK) cells and stem cells have all been 
proposed as potential treatments [88, 89]. Therefore, 
the clinical experience chiefly comprised of antibacte-
rial and antiviral drug treatments have been recognized 
to prohibit the ingress of these viruses in cell culture or 
animal models. Furthermore, antiviral drugs are the pri-
mary line treatment for COVID-19 induced pneumonia 
and can effectively obliterate the virus. Antiviral drugs 
cannot amendment damaged lung cells [10, 90]. Newly, 
stem cell therapy has become an excellent approved tool 
for treating viral lung damage. Because attempts to treat 
lung damage with a variety of drugs have not been suc-
cessful, the use of cell therapy has been suggested. MSCs 
have a high ability to repair and regenerate. Due to these 
properties and modulating the immune system, research-
ers have considered these cells [91]. Plenty of clinical tri-
als are done for this cell (Table 1).

MSC-based treatments also showed encouraging 
results in the experimental therapy of lung failure by 
reducing alveolar collapse, collagen buildup, and cell 
death in the tissue. In addition, several researchers have 
achieved results. Patients with induced acute respira-
tory distress syndrome were treated for the first time 
with MSCs produced from allogeneic menstrual blood. 
They observed improved lung function after using MSCs 
[92]. The three preferred antiviral mechanisms that 

Fig. 3 Effects of Mesenchymal stem cells (MSCs) injection on the patient’s lung. Injection of this cell reduces the secretion of interleukins 10, 12 and 
MCP-1. Reducing the secretion of these inflammatory factors prevents lung and respiratory diseases such as COVID-19
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MSCs might exhibit in the context of a respiratory viral 
infection, such as COVID-19, include increased sur-
face expressions of MSCs specific IFN-stimulated genes, 
secondary response to IFN, leading to the induction of 
MSC-stimulated genes that contribute to widespread 
viral resistance, and third modulation of the immune sys-
tem. Aside from this, MSCs are ideal for treating SARS-
COV-2 infection, which occurs when the immune and 
anti-inflammatory systems in the lungs get overwhelmed 
by cytokines (Fig. 4).

IFN-, an antiviral immune response, can activate MSCs 
and lead to the production of anti-inflammatory media-
tors, even if the mediators responsible for alleviating lung 
damage caused by the respiratory virus are still unclear 
[93–95]. Angiopoietin-1 and keratinocyte growth fac-
tors, released by MSCs, have been shown to play a role in 
regenerating alveolar-capillary barriers in acute respira-
tory syndrome. In addition, some literature has shown 
that the presence of a DAMP and PAMP mechanism 
causes lung inflammatory reactions. Due to their role 
in downstream cell signalling pathways, MSC activa-
tion is induced by Toll-like receptors (TLRs) triggered 
by viral RNA such as TLR3 in COVID-19 and viral non-
methylated CpG-DNA such as TLR9. Stem cell treat-
ments and secretory extracellular vesicles (EVs) have 
been found to be potential new medicines for reducing 
inflammation and repairing damaged tissue. Lung injury 
caused by COVID-19. Particular inhibitory miRNAs in 
EVs explain as mediating the protective effects of MSCs 
in pre-clinical models of viral acute lung injuries [65, 
96, 97]. With the advent of COVID-19, one of the best 
strategies for treating or controlling the disease is to use 
antiviral drugs, targeting virus replication [98, 99]. These 
include favipiravir and remdesivir, which is an antivi-
ral drug. However, because storm cytokines are found 
mainly in COVID-19, it is essential to consider drugs that 
inhibit the virus when replicating cytokine storms [100]. 
Because of this, MSC-Exos may be a suitable therapy for 
COVID-19. In some instances, using exosomes or secre-
tions rather than mesenchymal stem cells themselves 
may be more effective and beneficial than traditional 
mesenchymal stem cell treatment [101]. With less toxic-
ity and the ability to reach cells for more effective objec-
tives through exosomes, exosomes can be extensively 
generated and prescribed [102]. In addition to its role in 
modulating the innate immune system, MSC-Exos can 
also be used as a drug delivery system. MSC-Exos can be 
modified in vivo to release exosomes that have the poten-
tial to modulate the immune system and can be cultured 
using different cytokines to show anti-inflammatory sta-
tus [103]. Although MSC-Exos appear to be an appropri-
ate therapeutic role for COVID-19, more clinical studies 
are needed to use them.

Additionally, it is critical to developing a strategy for 
preserving and isolating MSC-Exos for COVID-19 ther-
apy. Furthermore, investigations are needed to under-
stand COVID-19’s underlying mechanisms better so that 
MSC-Exo therapy may be improved for treatment. Addi-
tionally, determining the optimal dosage, delivery tech-
nique, and treatment strategy for MSC-Exos is critical. 
As a result of their more outstanding research in these 
areas than MSC-Exos, MSCs are primarily selected in 
COVID-19 clinical studies [104, 105].

Severe COVID‑19 and MSC‑based therapy treatment 
options
COVID-19 has a strong association with advancing years. 
Men over the age of 75 who have a history of diabetes, 
hypertension, heart disease, chronic respiratory disease, 
cancer, or a history of surgery have the highest mortal-
ity rate [106–108]. The cellular immune system must 
be used to combat COVID-19 virus [109, 110]. Italy has 
the highest elderly population in Europe and the world’s 
second-oldest population [111]. Italy also has one of the 
highest smoking rates, lung disease and ischemic heart 
disease [112]. Hence, the mortality rate in this country 
is higher compared to other countries [113]. However, 
young and healthy people can get the disease and die. 
The mortality rate from this virus is estimated at 4.3% 
[114–116]. Conventional treatments, such as hydroxy-
chloroquine, are often not suitable and are not used in 
treatment. However, this drug is prescribed by some doc-
tors. Recently, RamedSavier has been introduced as an 
antiviral drug [117]. Remdesivir is an adenosine analogue 
targeting viral RNA polymerase and inhibiting viral RNA 
synthesis [118]. Antiviral drug umifenovir, sold under 
the trade name Arbidol, is being studied and may be an 
alternative for treating the virus. COVID-19 [119–121]. 
Lopinavir/Ritonavir Neuraminidase, DNA inhibitors 
like Tenofovir Disoproxil or Lamivudine, and medicines 
like EK1 Peptide are alternatives to antiviral medica-
tions for COVID-19 therapy. Interferon recombinant has 
also been demonstrated to be effective [122–125]. Also, 
intravenous IVIG is prescribed for all ages. It can reduce 
inflammatory cytokines and increase effective anti-
inflammatory mediators [126] prescribed of thymosin α 
can restitute the immune system of these people [127]. 
Plasmotherapy by injecting plasma into people recover-
ing from Covid-19 due to the presence of specific IgM, 
IgG and IgA antibodies against COVID-19 antigen mark-
ers can neutralize the virus in patients, clear it and pre-
vent it from replicating. So it helps patients recover faster 
[128–130]. Since most viral infections reach their peak 
in the first week, plasma therapy is more effective early 
in the illness [131–133]. As ACE2 receptor expression 
in the human kidney is approximately 100 times greater 



Page 12 of 20Kebria et al. Molecular Biomedicine             (2022) 3:6 

than in the lung, the kidney has become a primary target 
for COVID-19 infections. Therefore, blood purification 
helps to improve kidney function by reducing the activity 
of the kidneys. Blood purification also prevents cytokine 
storms by eliminating inflammatory and destructive fac-
tors [134–139]. In addition, blood purification balances 
electrolytes and the blood buffering system, resulting in 
homeostasis and increased oxygen loading capacity by 
red blood cells [140–142]. A novel strategy for treating 
this condition involves the use of mesenchymal stem cells 
[143]. According to clinical studies, patients with a severe 
disease state respond correctly to effective adjuvant 
therapy, which improves health and reduces mortality 
[144]. Current regenerative drug-based adjuvant treat-
ment, including recovery plasma injections and mes-
enchymal stem cell transplants, has been admitted into 
clinics or clinical studies [145, 146]. The capacity of allo-
geneic mesenchymal stem cells and MSC-derived EVs to 
divide and proliferate may be proven as an effective adju-
vant treatment with fast diffusion by intravenous injec-
tion of COVID-19. This therapy is now being evaluated 
and may become widely available soon [147, 148]. The 

first MSC injection into human patients began in 1993. 
Since then, in the last 25 years, MSC injections have been 
recorded in about 1000 clinical trials and treated more 
than 10,000 patients [149–151]. MSC has the properties 
of reducing the inflammatory response and strong repair 
[152]. Previously, mesenchymal stem cells were clinically 
evaluated to treat disorders associated with host-to-host 
transplantation [153], viral-induced immunological defi-
ciencies, and chronic infection with human immunode-
ficiency virus, hepatitis B virus, and influenza virus [154, 
155]. It has been shown that mesenchymal stem cells are 
attracted to the inflammatory location [156]. Inflam-
mation follows the secretion of cytokines and attaches 
to the endothelium [157]. To summarize, the immune 
control mechanism of the MSC involves modifying 
immune activity and inhibiting immune cells implicated 
in inflammation that reach the lungs’ tissue [158–161]. 
These drugs also assist in the reduction of interferon 
IFN- production by natural killer cells (NK cells) and 
the alteration of the cytokine secretion profile by den-
dritic cells [162]. In various studies, mesenchymal stem 
cells in ALI and ARDS have been well described. MSCs 

Fig. 4 Effect of Mesenchymal stem cells (MSCs) on dendritic cell, B cell, T cell and Neutrophil. Mesenchymal stem cells with the effect of interleukin 
6,8, LIF and PGE2 reduce cell secretion and increase the activity of dendritic cells
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perform their function by targeting infectious, inflam-
matory and endothelial agents. Mesenchymal stem cells 
have the ability to release KGF2, PGE2, IL-6, and IL-13 
to aid in the process of phagocytosis [163–166]. In addi-
tion, lung injury from sources other than coronavirus has 
been the subject of several clinical research investigating 
the effect of mesenchymal stem cells [167]. Mesenchymal 
stem cells and their secreted secretions have immune, 
anti-inflammatory, anti-apoptotic functions (see Fig.  5) 
[99]. Recent studies have also shown anti-fibrotic prop-
erties in ALI and ARDS [168]. Macrophages’ M1 to M2 
transition is facilitated by PGE2 and IL10, whereas IDO 
enhances the lungs’ antibacterial function [169, 170]. In 
addition, the cytokine activity of type B lymphocytes is 
inhibited by mesenchymal stem cells [153]. Mesenchy-
mal stem cells help regenerate the capillary barrier, which 
protects alveolar cells through the action of growth and 
secretion factors [171, 172]. MSC-EV therapy was asso-
ciated with immunoregulatory control in ALI models 
produced in mice [173]. The antibacterial effect of MSC 
is further demonstrated in inhibiting bacterial growth 
[174]. Numerous clinical trials have been conducted to 
evaluate the therapeutic benefits of MSCs and MSCs 
produced from MSCs in animal models of ALI, ARDS, 
and other lung inflammatory diseases [175, 176]. These 

results demonstrated a substantial decrease in inflamma-
tory responses, increased oedema secretion, and epithe-
lial damage regeneration [177].

According to a pre-clinical investigation, intravenous 
Infusion of mesenchymal stem cells increased access to 
the alveolar epithelium and pulmonary endothelium 
[178, 179]. One of the most lethal outcomes of SARS-
COV-2 infection is an excessive immunological response, 
which, coupled with cytokine storms and acute respira-
tory distress syndrome, results in the failure and death 
of various bodily tissues, including the lungs [180–182]. 
Following intravenous injection, mesenchymal stem cells 
are confined in the injured lung and work directly with 
it to balance the immune system [183, 184]. The use of 
these cells can be effective in initiating a cytokine storm 
[185]. A peripheral or central vein is used to inject the 
cell. In some cases, cells can enter through the trachea 
[186]. Therefore, it can be considered that intratracheal 
administration may work better in Covid-19 patients 
[187]. However, all clinical trials to date have employed 
the intravenous injection of MSCs (Table 1), and the fea-
sibility and efficacy of MSC delivery via intratracheal/
bronchial injection remain unclear [188, 189]. Mesenchy-
mal stem cells have been shown in pre-clinical investiga-
tions to be effective in the treatment of lung damage and 

Fig. 5 COVID-19 deficiency can lead to significant inflammatory-mediated consequences, such as ARDS. In these people’s lungs, immune cells 
such as macrophages and neutrophils are activated, pro-inflammatory cytokines [IL-6, TNF-] are produced, and endothelial cells are damaged. MSCs 
might be functional in this situation since they have immunomodulatory, regenerative and antibacterial effects
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ARDS [190]. MSC treatment has been proven to lower 
inflammatory cytokines such as IL-1, IL-1, IL-6, IFN-, 
and TNF- It becomes and boosts anti-inflammatory 
cytokines such as IL-4. However, in-vivo models have not 
yet revealed the specific mechanism of action. By raising 
alveolar air volume and decreasing alveolar thickness and 
inflammatory indicators, IL-5 and IL-10 help heal lung 
epithelial cell injury and improve alveolar fluid secretion. 
Since MSCs can contribute to enhanced performance, it 
must be stated [191–196]. If the results of preliminary 
investigations are verified in larger studies, mesenchy-
mal stem cells may have a role in the therapy of illness by 
using derivatives of MSCs, such as medium or extracel-
lular vesicles [197, 198].

Conclusion
Various treatments have been introduced to treat 
COVID-19 disease. They are using mesenchymal cells, 
one of the treatments method that has shown promising 
results in clinical trials. As a consequence of the broad 
outbreak of the COVID-19 sickness and the widespread 
usage of numerous drugs, this disease has been success-
fully treated in a variety of destinations. So far, the use 
of these drugs has not shown promising results, and the 
disease is currently causing many deaths so that in some 
countries, the resulting mortality rate is higher than 6%. 
MSCs are one of the cells that modulate the immune sys-
tem and, according to the mechanism described in this 
study, can play a critical role in the treatment of this fatal 
disease. Because researchers use immunosuppressive 
drugs (Tocilizumab) to alleviate COVID-19 symptoms 
in patients, these cells, as the mechanism of action, can 
significantly improve critical conditions. Using these cells 
has been reported in some viral diseases. The results of 
using these cells in viral diseases such as influenza have 
also been brilliant. Numerous studies are being con-
ducted on these cells and their therapeutic role against 
COVID-19. This research has even progressed to phase 3. 
So far, the results have been satisfactory. It is hoped that 
these relevant results will be conclusive. Although the 
use of MSCs has shown positive effects, more research is 
needed to make widespread use of these.
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