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Abstract

Lung disease is the most effected organ in patients. Corona (CoV) targets the lungs and causes
death of millions of patients across the globe. There has been increasing burden in lung
associated disease due to the pandemic. CoV is a deadly pandemic that cause respiratory
problems and affects trachea of lungs. CoV which enters the respiratory system, where enzyme
is present, and destroy the respiratory organ, causing patients to face difficulty in breathing.

There are two steps basically for virus to infect lungs. First pathogenesis converting enzyme to
its protein, second cellular protease letting virus through respiratory system. The spike activates
into membrane and releases the virus RNA. The present target for the virus is to infect the
lungs, while T and B lymphocytes is always negative in ACE2. So proposed solution is stem
cell treatment. The release of cytokines S1, S2 and RBD results in edena dysfunction of acute
respiratory collapse and cardiac arrest.
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Introduction

Appalled by increasing number of cases in lung diseases, the scientific community is focussed
on delineating the basic principles of lung development and growth [1]. There is a near
understanding on building artificial lungs. The more knowledge in defining disease origin leads
to continuous understanding of biomechanics properties and strong knowledge of lung
development. By trying different models systems with progressing pathology techniques, the
system generates conflicting and contradictory results [2]. To identify latest developments in
lung epithelial biology, several steps need to be overviewed. First identify cells, stem cells or
progenitor cells residing in lung tissues, second, plasticity of different cells owing to injury
induced activation or repair models and third regenerative capacity of lungs. Several
approaches had been developed for repair and regeneration of lungs [3]. Over the period of
years extensive exploration of potential efficacy of progenitor cells to function of lungs has
been in trial [4].

Approaches to Clinical Trial of Cell Therapies

Molecular changes occur during development and maturation include cellular and organ level
degenerative changes. The hallmark of this process is an increased expression of cellular
senescence markers, increased DNA damage, oxidative stress, and apoptosis [5]. The
pathological illness in form of ageing causes chronic respiratory disease. Below Fig. 1 shows
strategies for lung regeneration [6].
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Figure 1: The whole lung scaffold decellularized and lung architecture is repopulated using
iIPSC cells. These cells are then injected into progenitors, scaffolds which in turn are
segmented and regenerated. Ageing clearly indicates the development and incidence of
chronic respiratory disease including cancer and idiopathic pulmonary disease.
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Ageing of lungs can be identified from transgenic and spontaneity of muting in mouse models.
Most of the work is focussed on failure of epithelial cell populations as a key component and
also as a global phenomenon in lungs. This shows impact in endothelial residents,
mesenchymal and immune cell populations. The solution is change in molecular pathways
within multiple lung cell populations [7].

Chronic Obstructive Pulmonary Disease

The current availability of drugs focus on relieving the injured structures in respiratory disease.
The progress made by regenerative therapies has been done by analysing pre-clinical and
completed clinical trials. Below is the Fig. 2 showing COPD lungs [8].
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Figure 2: There is a clear difference between healthy lungs and COPD. The healthy lungs
have clear efferocytes, sterile airway clean phagocytes. COPD lungs show formation of
bacterial colonisation which leads to defective phagocytes hence sterile airways gets
contaminated. There is persistence of inflammation leading to apoptotic cells forming
defective efferocytes. They cause chronic illness and effects lungs.
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The approach for therapy is exogenous stem cells stimulating regeneration of endogenous lung
stem/progenitor cells [9]. They repair the structure and improve the function of injured
respiratory system of COPD. When this method applied on Cryo-Injured (CI) lungs on mice
model, they tend to organise pulmonary structures that resembles human being and helps cure
COPD patients [10]. The retinoic acids that are formed during the procedure help in
regenerating and repairing the lungs. These retinoic cells activate the endogenous stem cell
progenitor cells [11-14].

Bone Marrow Derived Stem Cells (BMSC)

Basically stem cells have an ability to self-renewal and differentiation, in this pulmonary repair
they utilise the exogenous mesenchymal stem cells to attenuate lung injury [15]. These cells
are activated in response to damage in tissue or site migration for functional repair. During this
phase, the cells are non-immunogenic allowing them to engineer and expand. In acute injury,
BMSC reduce pulmonary response of inflammation to cause down regulation of cytokines in
numerous mechanisms thus reducing pathological damage. There are numerous occasions
where exogenous bone marrow derived cells especially the cells that repair chronic lung disease
and acute injury cells are used as gene has vector therapy [16].

Respiratory diseases such as lung fibrosis, pulmonary hypertension possess major challenge in
the world. Lung transplantation has a low survival rate of less than 5 years. Earlier there were
few details on amniotic fluid for re-cellularisation and possible use for proliferation and
differentiation [17-20].

Below is Fig. 3 of lung disease cure [21].

Released in
bone marrow and spleen

Figure 3: The indication of the cells that are elongated pro-platelets derived from bone
marrow and spleen are injected into lung vasculature [22]. This process helps in transforming
HSCs into immature MK and benefit lung injury and initiates cure. Another figure will

support the transformation of cells.
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Below Fig. 4 for lung cure indicates process of bone marrow expansion and the cells injected
migrate to injured lungs (Fig. 5) [27-29].
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Figure 4: The transformation is a continuous process of bone marrow targeting injured lung
cells. CXCR4 that forms the megakaryotes and injected into injured lungs. The cells injected
act as a gene therapy beta vector cells to transdifferentiate into fibroblast and myofibrioblast.
They are the proper version of cell therapy, initiating the injured site for repair and
regenerate. The atmosphere in the lungs favours the cells to work and repair on site. To
support this argument, another figure with timely injection of cells is shown below.
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Figure 5: This shows the bone marrow stem cells are administered at intervals of optimal
time and dose for a period of a month. The cells injected migrate to injured lungs. They are
then differentiated to repair damaged areas. During differentiation important paracrine factors
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are taken into consideration. The paracrine factors include HGF, KGF and BMP-7. These
factors show increase presence during final injection. As early days during differentiation
TNF alpha and beta vectors sends lower signals. Although there were restricted cell lineage
in initial stages, it is often proven BMSC has the capacity to differentiate cells to produce
progeny of lineages.

There was one instance while experimenting with mice using immunohistochemistry and Y
chromosome cell engraftment was demonstrated in donor male mice bone marrow stem cells
engrafting. Another instance when female recipients of male HSCs showed engraftment of
donor cells within lungs [30]. Further study also showed bone marrow stem cells was actively
recruited by injured lungs for repair. By conducting series of experiments on bone marrow
injection into recipient mice, cell protein with Green Fluorescent (GFP) or beta galactosidase
or genetic Y chromosome are drastically measured. These are helpful inducing blomycin,
liposaccride, paracetamol and radiation which produces single bone marrow cells to cure
injured sites in lungs. Most notable factor in these studies is bone marrow which showed
engraftment in stromal cell types [31].

The current status of this cell rafting is overestimation of techniques in detecting engraftment
particularly with green fluorescent donor cells. The study also suggests low levels of
engraftment of BMSCs.

Below Fig. 6 shows progress of injury after infusion of bone marrow [32].
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Figure 6: The frequency of infusion among nodulus and nodulus cellularity is compared and
measured. After infusion of BMC the injured area, the graph shows clear signs of cure. Even
microscopic image above graph shows the same.

On the continuous experimental process below graph indicates the progress you can clearly see
the alveolar thickening after the BMSC infusion.

To further support the experimental results, microscopic image examined, shows BMSC has
the capacity to clean and repair the injured sites (Fig. 7).
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Figure 7: There is a clear pathway of injury that is visible.

The below image of scope 1 (Fig. 8)

Above microscopic image specifies an acceleration of lung maturation using bone marrow
cells.

See the clear difference from Fig. 8 and 9. Below Fig. 9 is of lung ageing, whereas Fig. 8
represents lungs after bone marrow infusion.
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Figure 8: Above microscopic image specifies an acceleration of lung maturation using bone
marrow cells.
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Figure 9: Two scopes have tremendous advantages over maturation and cure.

Results and Conclusion

There are several possibilities of using stem cells as vectors to replace DNA. Within respiratory
phase and whilst cystic fibrosis mode is on. These stem cells transduce epithelial airway path
to partially correct and detect chloride channel [34].

In-vivo, wild type bone marrow cells often express epithelial phenotype including CFTR-
MRNA expression. The promise of gene therapy is pulmonary hypertension. The arteries effect
the endothelial like progenitor cells on vascular modelling. Thus BMCs come into effect. They
show significant improvement on survival of lung tissues [35-39].

Summary

Stem cells can be obtained and transfected to readily expand in-vivo making them candidates
for vectors. They can also be used to deliver anti proliferate cells to variate malignant lesions
causing reduction in tumor and enhance greater survival skills [40-43].

Below Fig.10 is the summary of whole BMSC in lungs.
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Figure 10: This illustrates the proper functioning of bone marrow stem cells. Starting from
resident lung progenitor cell mobilisation to differentiation and engraftment formation. These
cells inject into injury cells, reviving the growth factor signalling growth of bone marrow
cells. The injury cells gets a new alveolar growth paving the way for adult lungs.
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