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1. Introduction

The ACE2 (angiotensin-converting enzyme 2) has become especially important in the
development of COVID-19, which became the 2020 pandemic that has made it difficult for the
world to deal with it. ACE2 began to have relevance since 2002, with the cases presented by the
SARS-CoV [1] [2], in this coronavirus outbreak, ACE2 was identified as the gateway for this
virus, then MERS was presented, in which ACE2 also had an important role in enabling this
virus to generate its infectious process [2]. As for ACE2, other functions have been attributed
to it, different from those it performs in the cardiovascular system [3], now in 2020, ACE2 has
become more important, since it is a key factor for SARS-CoV-2 to fuse to the membrane of
human cells and to be able to introduce its genetic material [4] [5]. Today, it is challenging to
be able to target drugs to specific regions and to be selective for ACE2 [6], so ACE2 will have
to be studied from different perspectives, trying not to alter the functions it performs in the

human organism.
2. ACE2

ACE?2 is found in the cell membrane of different cell tissues, mainly in the lung, heart,
kidney, brain, and gut. The functions of ACE2 are mainly in the cardiovascular system, as
a vasoconstrictor and cardioprotector [7], of the main functions of ACE2 is its participation
in the renin-angiotensin-aldosterone system (RAAS); ACE2 degrades Ang II, a peptide with
multiple actions that promote manly vasoconstriction, and generates Ang-(1-7) [7] [8].

Currently the use of anti-RAAS and statins drugs for the regulation of ACE2 has been
related to COVID-19, there are reports of effects that cause the decrease of ACE2 functions
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in the human organism, the loss of ACE2 in the brainstems may facilitate an increase in
sympathetic drive, alterations in the baroreflex and exacerbation of hypertension [9] [10]. A loss
of pulmonary ACE2 may exacerbate hypertension, respiratory distress and fibrosis post-viral
infection [10]. Cell surface diminution of ACE2 may contribute to widespread inflammation
observed with COVID-19. As already extensively studied, SARS-CoV-2 infection is triggered
by the binding of the virus spike protein to ACE2, which is highly expressed in the heart
and lungs, SARS-CoV-2 mainly invades epithelial cells alveolar, which produces respiratory
symptoms [3] [11] [12].

3. ACE2 as receptor to SARS-CoV-2

The affinity of SARS-CoV-2 with ACE2 has been determined to be up to 20 times higher
than that reported in SARS-CoV in 2002, which may help explain why the complications that
develop are more serious, and the probability of contagion is greater, having a great impact
on the health of the population [13]. It was determined that in SARS-CoV, ACE2 plays a
very important role so that it can cross the cell membrane and be able to replicate the SARS-
CoV; taking into account that SARS-CoV-2 also interacts with ACE2, an important protein
for the interaction of ACE2 with SARS-CoV2, the TMPRSS2, was identified; where it is
demonstrated that if it is limited to this protein, the interaction of the virus with the cell can be
affected [ 14]. This viral infection dependent on cellular entry of the virus that utilize the cellular
machinery of the host to replicate multiple viral copies that are subsequently shed by the host
cell. Coronaviruses such as SARS-CoV and SARS-CoV-2 are now known to utilize the host
protein ACE2 as a co-receptor to gain intracellular entry in the cells [4] [5] [14]. ACE2 is a
membrane-bound peptidase that is expressed in essentially all tissues, with increased activity
in the ileum and kidney, adipose tissue, the heart, the brainstem, the lung, blood vessels, the
stomach, and the liver [3].

4. ACE2 as Therapeutic Target against COVID-19

The development of drugs and vaccines against covid-19 is a work in progress around
the world, proposing specific therapeutic targets against SARS-CoV-2 is what could result in
an effective medicine, since this pandemic has been treated in different ways. Forms and with
treatments that were previously designed for other diseases.

Some works for the development of new drugs against SARS-CoV-2, propose epitopes
as potential sites of interaction [15], as well as using docking and compound libraries [17],
as well as looking for a repositioning of drugs [16], to search for compounds that interact
with some SARS-CoV-2 region and thus be able to prevent interaction with ACE2. Recently,
new antivirals have been developed, focusing on RNA-Dependent RNA Polymerase (RdRp)
(Remdesivir, Ribavirin and Favipiravir) [ 18], Polyproteins (3CLpro and PLpro) (Lopinavir and

Darunavir) [19-21], Spike Protein (S-Protein) [19, 22], membrane fusion inhibitors (HR1 and
2
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HR2 of S-Protein) from SARS-CoV-2 [16, 23, 24] and against ACE2 [6]. Without a treatment
that demonstrating an advantage therapeutic yet, which demonstrates the urgent need for the
development of specific drugs against a selective target that alters the evolution of this disease.
A drug that was proposed to interact in ACE2, is Arbidol, but was reported the crystallographic
structure and demonstrated that Arbidol interacts in S-protein (domain S2) from SARS-CoV-2
[25].

Proposing ACE2 as a therapeutic target has not been very popular, since, as we know,
ACE2 works as a gateway for this virus, so we would be thinking of a drug that helps antiviral
treatment, in order to make entry more difficult or even, prevent entry of the virus, and thus
prevent the infectious process of SARS-CoV-2. An important point is to determine what would
happen if a drug directed at ACE2 could cause some loss of the classic functions of ACE2,
mainly in the cardiovascular system. Side effects of anti-hypertensive drugs such as losartan,
are already known [26, 27], as well as other drugs like lisinopril, ramipril, olmesartan, losartan,
valsartan, candesartan, telmisartan, atorvastatin, Fluvastatin, among others [27-32], that they
can have an effect on the functions of ACE2 and the infectious process of COVID-19, therefore,
using ACE2 as a therapeutic target may have disadvantages.

To assess the effect that a drug against COVID-19 would have that is directed towards
ACE2, and the RBD of SARS-CoV-2 has to be addressed, 20 compounds have recently been
published that are directed to prevent the interaction between ACE2 and RBD from S-Protein
[33], with which a drug could be developed to prevent entry to this type of virus (Figure 1, the
site reported as a therapeutic target in ACE2 is in amino acids:GIn24, Asp30, His34, Tyr41,
GIn42, Met82, Lys353 and Arg357 [33]).

Figure 1: ACE2 (Blue) shows residues GIn24, Asp30, His34, Tyrd1, GIln42, Met82, Lys353 and Arg357 (Green) and
region binding domain (RBD of S-Protein in Cyan).



Latest updates on SARS-CoV-2 (Corona Virus)

5. Conclusions

ACE2 has a very important role in the development of the infectious process of SARS-
CoV-2, understanding the changes that may occur due to the drugs currently used as anti-
hypertensives are still being studied, and now, proposing ACE2 as a therapeutic target for
COVID-19, it requires more attention. Using ACE2 for drug development should be evaluated,
check the efficacy of compounds directed towards ACE2 and their effect on the infectious
process of COVID-19 [33], through in vivo assays, and assess the risk/benefit of the effects of
these compounds that could generate in humans.
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