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ABSTRACT

Recently a lot of attention has been focused on fast-tracking repurposed drugs for the treatment of a novel coronavirus; severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the causative agent leading to the devastating coronavirus disease-2019
-
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INTRODUCTION

T

he highly pathogenic severe acute respiratory syndrome
coronavirus (SARS-CoV) is a lethal zoonotic virus that has
emerged into human populations these past 15-years. These co-

to counteract the cytokine storm and tissue injury observed in secase of severe SARS-CoV-2 patients. Rather, immune modulation,

spread from person-to-person via close contact, resulting in high
morbidity and mortality caused by the progression to acute respira-

avoidance of long-term pathology due to pulmonary scarring. To

storm (immune dysregulation) resulting in multiorgan failure is rising at an alarming rate in the US. This is in part due to the relatively
drug, can be used in the regulation of the immune system, e.g. it
has previously been used in the treatment of autoimmune diseases.

transplantable human tissue, including blood donations. Amniotic
demonstrable effects on immune modulation, infection and tissue
repair. Indications ranging from autoimmune disease to neurode-

viral diseases1
tion during this current SARS-CoV-2 pandemic.
cc

-

Relevant to SARStimicrobial effects, are highly immunomodulatory and stimulate
2-8

this cycle ultimately results in severe pulmonary njury and death.
processing of peptide antigens,13 and its role as an ionophore for
zinc uptake into infected cells, is to kill off the M1 macrophages
10

-

HYDROXYCHLOROQUINE VERSUS AMNIOTIC EVs FOR THE
TREATMENT OF SARS-CoV-2

Diseases in humans are typically characterized by a polarization of
negative long-term clinical outcomes.
macrophages (M2).9
is in effective for the large-scale treatment of SARS-CoV-2, due to

10

pulmonary tissue repair. Macrophage polarization is connected to
immune encephalomyelitis, cytokine storm and tissue damage, in-

non-reprocess, and M1/M2 macrophages have different functions that

phages and promote the polarization of M2 macrophages. A strategy that combines viral replication inhibitors, such as vitamin C
case of viral infections this is characterized by immune cell recruitrepairing damaged tissue and restoring homeostasis, mediated by
has received much
attention recently as a potential treatment for SARS-CoV-2.

support) and pro-reparative peptides such as body protein compound-157 (BPC-157) may complement such treatments.

effects of M1 macrophages. The main factory for generating viral
-

WHY AMNIOTIC FLUID-DERIVED EXTRACELLULAR
VESICLES?

are the primary targets of SARS-CoV-2 in humans.11,12 Generally, it
is accepted that directly after virus recognition, macrophages endocytose the invading pathogens, polarize to the M1 phenotype
and present viral peptides via
matory response capable of controlling viral replication.12 Unfor-

This treatment resulted in a lot of discussion regarding the use
of stem cells to treat SARS-CoV-2 patients. It is agreed among
scientists that stem cell therapy, or more accurately cytotherapy,
does not result in tissue regeneration by direct differentiation of
the cells, but rather repair is mediated by the cells through the lib-

promotes viral dissemination during the early infection stage. Such

White IA

derived from amniotic stem cells, regenerative epithelial cells and
sue repair and immune modulation.
-

pregnancy fetal gastrointestinal development is severely compromised.18,19
healing20
development and function.21-25
erated during pregnancy are not limited to the fetus, but also have
positive effects on the mother. The stresses and rigors of preg-

scientists recorded changes in both individuals. The young mouse
26,27

to connect the blood supply to observe this phenomenon. By simply harvesting the blood plasma from a young mouse and administering it, intravenous, to an old mouse, the old mouse began to
tion.

heterochonic parabiosis. In the case of natural heterochonic parabiosis maternal cardiac and pulmonary output increases, the material immune system is modulated, as to not reject the fetus, and
even some cancers are inhibited.28 Cardiac and pulmonary support
-

have enhanced tissue regenerative and immune modulation capacity compared to aged individuals,15 and it is likely that this has a direpair injury to the lungs caused by the virus and robustly control
15-17

in recent years for their potent capacity to confer regenerative
potential and immune modulation to recipient patients.2-8,29,30
somes) isolated from healthy, full-term pregnancies may help ter-

Indeed, these
-

Figure 1.
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M1-type macrophages and a higher proportion of M2-type mac29
A functional M2
pro-regenerative program is critical for SARS-CoV-2 patients to
prevent long-term scarring and chronic illness.

stem cell secretome.
dib.2019.104324
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generative potential.
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CONCLUSION

tive.
-

. 2018; 44: 158-167. doi: 10.1002/biof.1407

-Potential for regenerative medicine.
. 2016; 31: 45-57. doi: 10.1016/j.bpobgyn.2015.08.009
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by this corona virus. The key to the function of this drug is that it
reduce the amplitude of an immune response, 2) acts as an ionophore to drive zinc into infected cells, and 3) kills the macrophages

C, et al. Recruitment of host's progenitor cells to sites of human
. 2011; 32: 42184227. doi: 10.1016/j.biomaterials.2010.12.028

by the virus in order to replicate. The issue is that for an effective
M2, regenerative, macrophages to facilitate repair to the damaged
be effective for all patients as bronchial epithelial cells and alveolar epithelial cells are also hijacked for viral replication and other

. 2017; 48:
121-132. doi:

suppression of M2 polarization can have substantial negative out-

2018; 19(6): 1801. doi: 10.3390/ijms19061801

this disease and the injury induced by ventilation. As an alternative,
in adult recipients. SARS-CoV-2 primarily affects older patients.
Older patients are severely compromised in their innate ability to

in immune suppression, but rather favors immune modulation and
pulmonary regeneration.

. 2014; 60 Suppl 1: 39-44.

monary coronavirus infection.
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2014; 9: e90720. doi:
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