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To the editor
Coronavirus disease 2019 (COVID-19), caused by the 

severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), poses a major challenge to the world’s healthcare 
systems.  There is no definitive cure for this disease and 
the available treatments are used to suppress the symptoms. 
Molecular agents can be used to introduce possible drugs 
to treat this disease. One of the possible therapeutic targets 
is the phosphatidylinositol 3-kinase (PI3K)/AKT signaling 
pathway, which is involved in various aspects of virus entry 
into the cell and the development of immune responses. The 
relationship between this pathway and the entry of the virus 
into the cell must first be examined. There are two main 
receptors for the virus to enter the cell: angiotensin-convert-
ing enzyme 2 (ACE2) and CD147 [1]. The other molecu-
lar factors on the cell surface for entry of the viral genome 
to the host cell by non-endosomal pathway are TMPRSS2 
and furin [1]. It has been demonstrated that activation of 
both CD147 and furin contributes to inducing the PI3K/
AKT signaling pathway [1, 2]. Once the virus binds to the 
ACE2, its endocytosis occurs with the virus [3]. It has been 
shown that SARS-CoV-2 endocytosis occurs through a 
clathrin-mediated pathway which is regulated by the PI3K/
AKT signaling [1]. It has been indicated that suppression 
of this pathway has inhibited the entry of other viruses 
that use clathrin-mediated endocytosis [4]. The reduction 
of ACE2 at the cell surface contributes to an increase in 
the serum levels of angiotensin II (Ang II), which has been 
shown in COVID-19 patients [5]. Elevated serum levels of 
Ang II increase inflammatory cytokines such as IL-6 and 
TNF-α which their high levels have been shown in COVID-
19 patients [5]. Additionally, it has been demonstrated that 

Ang II induces different organs’ fibrosis [5]. These effects 
seen from Ang II can be related to the PI3K/AKT signaling 
pathway, since binding of Ang II to its receptor, angiotensin 
II receptor type 1 (AT1R), causes activation of this pathway 
[6]. On the other hand, activation of the PI3K/AKT signal-
ing pathway has been linked to the induction of lung tissue 
fibrosis, which has been detected in patients with COVID-19 
[5, 7]. Regarding the role of this pathway in inducing inflam-
mation, we can mention the activation of factors such as 
activated protein-1 (AP-1) and nuclear factor kappa B (NF-
κB) [8]. Various studies have shown that suppression of the 
PI3K/AKT signaling pathway inhibits NF-κB and AP-1 and 
ultimately reduces the expression of inflammatory cytokines 
such as IL-6 and TNF-α [9]. Based on this evidence, the use 
of drugs, such as azithromycin, which have been shown to 
inhibit PI3K/AKT signaling pathway and ultimately sup-
press inflammation [10], along with antiviral drugs to com-
bat COVID-19 can be considered.
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