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By now the majority of the world knows about the
CoVID-19 disease caused by the Coronavirus
strain, SARS-CoV-2. Starting in Wuhan, China the
disease has spread globally, like wildfire, becoming
a pandemic. The disease has closed boarders, placed
people on lock down and has already played a crucial
role in the ever downward spiralling global stock mar-
kets. CoVID-19 has currently taken the lives of over
100,000 people and overwhelmed the health servic-
es of major countries including Italy and Spain. Al-
though, in some countries it has reached its peak and
is beginning to level. Leading scientists must search
for a vaccine faster than in any other pandemic in hu-
man history.

Every day more is being learned about the disease al-
lowing for the possible vaccine development. What
is known about the mechanism of action of the virus
is the viral S protein binds to angiotensin convert-
ing enzyme 2 (ACE2) receptor (Walls et al., 2020).
This allows the release of the viral RNA through the
mechanism of the fusion through fusion of the viral
envelope to the cell membrane, by the S protein on
the virus (Hoffmann et al., 2020). It has also been said
that priming of the S spike by proteases from the host
cell by serine protease TMPRSS2 is a vital compo-
nent utilised for viral entry. $1/52 and 52’ cleavages
occur on the S protein of the virus. This would lead
ACE2 inhibitors and serine protease inhibitors as

possibly the leading source to stopping the virus. In
simple terms, inhibit the viral entry to the cell and you
inhibit any further viral production.

ACE2 can be found as a single pass cell surface recep-
tor on most tissues of most organ systems. These in-
clude the arteries, heart, lungs, liver, kidneys the intes-
tines, lymph nodes, spleen, thymus and bone marrow
(Hamming et al., 2004) to name a few. In fact through
a PCR investigation (Harmer et al., 2002) found ho-
mologous ACE2 in 72 different human tissues. In
normal function ACE2 is vital for the protection of
peripheral tissues and has been noted as having many
potential therapeutic viabilities, with various diseases
(Xia and Lazartigues, 2010). The molecule has also
been shown to be vital in the protection of baroreflex
and autonomic function as well as the reduction of
oxidative stress.

Initially, up on the first set of data, patients who use
Angiotensin converting inhibitors were urged to stop
using such medications. This was a blanked direction
across all angiotensin based drugs (Marin, 2020).
'This mass stopping of medication could have further
future implications, but it was necessary given the in-
formation at the time, coupled with the current situ-
ation. There have been multiple studies which suggest
angiotensin converting enzyme (ACE) has a role in

the regulation in the role of ACE2. One such study by
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(Koka et al., 2008) suggested that angiotensin II (the
product of the angiotensin converting enzyme) down-
regulates ACE2. They also stated that the mediation
occurred via the AT1-ERK/p38 MAPK pathways.
Other studies have shown that patients with diabetes
mellitus, who are taking ACE inhibitors show an in-
crease in ACE2, leaving those with diabetes mellitus
in the highest risk category.

Although, sharing the same homology (Tikellis and
‘Thomas, 2012) and both components of the renin-an-
giotensin system (RAS), ACE and ACE2 are 2 dif-
ferent molecules. Once cleaved into angiotensin by
renin, angiotensinl is converted into angiotensin 2
by ACE (Brosnihan et al., 2005). However, the main
role of ACE2 is the conversion of angiotensin II into
angiotensin 1 — 9 (Tikellis and Thomas, 2012), with
ADAM17 being a known cleaver of ACE2 (Cham-
si-Pasha et al., 2014). ACE2 is not inhibited by angi-
otensin converting enzyme inhibitors (Zisman, 2005).
It was in part the regulation of ACE1 has on ACE2
and ACE2 being a site of entry for the virus that lead
to the advice to stop taking angiotensin converting
enzyme. In a sense inhibiting angiotensin converting
enzyme could allow for more ACE2 (study depend-
ing) allowing for a further increase of viral cellular en-

try points (Ferner, 2020) and as such increasing the
viral load.

As mentioned ACE2 holds a critical role in a num-
ber a vital cellular and molecular functions. Long term
inhibition can cause more problems than medication
itself can be worth but as a short term measure ACE2
inhibitors have to be looked into as a method of re-
ducing a patient’s viral load. There have been promis-
ing advances in this area: (Lei Fanf, 2020) successfully
inhibited the adherence of the SARS-CoV-2 S spike
through the modification of glycosylation. Essential-
ly no glucose molecule could be transferred form the
S spike molecules to the ACE2 receptor and thus
no binding, in vitre. The inhibition of the glycosyla-
tion was achieved using Chloroquine (Vincent et al.,
2005), hydroxychloroquine. Both molecules have been
shown on multiple studies to significantly reduce the
viral load in the infected person. When tested against
SARS-CoV-2 infected in vitro cells (Hoffmann et al.,
2020). Both are relatively cheap drugs used global-
ly to treat malaria and have been already labelled in
other countries as a cost effective method of treating
SARS-CoV-2 (Gautret et al., 2020). In small cohort
study by (Gautret et al., 2020) all 20 patients who

were Covod-19 positive and treated with hydroxy-
chloroquine viral load considerably decreased or dis-
appeared. Another investigation by (Liu et al., 2020)
started hydroxychloroquine is effective at inhibiting
the SAR-CoV-2 virus.

The serine protease TMPRSS2 has been found to be
crucial for the priming of the S spike by (Hoffmann et
al., 2020) the host cell. The investigation blocked the
entry of the virus by inhibiting TMPRSS2 through
the use of a TMPRSS2 inhibitor camostat mesylate,
when tested iz vivo using Caco-2 cells and vero-TM-

PRSS2 cells (Hoffmann et al., 2020).

So, in summary the SARS-CoV-2 virus achieves cel-
lular entry through binding to ACE2 receptors. Any
inhibition of ACE2 or the priming of the S spike
defends against entrance to the cell by the virus. A
known, available, mass produced anti-malarial drug,
namely hydroxychloroquine inhibits ACE2 recep-
tors and reduces the viral load in infected patients.
The same effect is seen using a TMPRSS2 inhibitor,
camostat mesylate. Why are these not our first line
of defence? Some would argue that there are nega-
tive side effects associated with the drugs, but their
potential benefits are likely to outweigh the risk. The
use of these drugs in the fight against life-threatening
diseases such as malaria, and now CoVID-19, could
prove imperative in maintaining the safety of our
population.
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