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Regarding the possibility of overcoming the 
COVID-19 pandemic disease, the World Health 
Organization has noted some critical points, 
namely that it may be impossible to quickly pro-
duce an effective coronavirus vaccine; people can 
be re-infected with the virus and there is a doubt 
that immunity to the virus could not be long last-
ing. Therefore, it becomes important and necessary 
to be able to fight the disease with other weapons, 
for example with the use of drugs already used to 
fight other viruses or other diseases, which involve 
the slightest adverse effects. Some of these express 
their activity on the process of the binding of the 
virus to the target cell, interacting with one or more 
of the steps required for infection. These include 
enzyme inhibitors involved in the process, such as 
camostat, nafamostat, 4-(2-aminoethyl)-benzene-
sulfonyl fluoride chloridrate (AEBSF) that inhibit 
serinic proteases, particularly Serin Protease Trans 
Membrane 2 (TMPRSS2).1 Other drugs, already 
under examination, are antivirals and antimalarials 
and, more recently, it has been suggested that some 
type 2 diabetes drugs may be used as inhibitors of 
dipeptidyl peptidase-4 (DPP4),2 another serinic 
protease, already identified as a receptor for the 
spike protein of the MERS Co.V.3

Some researchers have tried to find other drugs 
to use, but of course you can't test in vivo hundreds 
of compounds, unless you have plausible guide-
lines that can rationally reduce your choice.

A recent paper reported a cluster of drugs cho-
sen by chemoinformatics, searches and specialist 
knowledge among approved drugs, investigational 
new drugs and pre-clinical candidates.4

A fact to keep in mind is that many viruses, 
including many human pathogens and SARS-
CoV2, bind cell surface glycans during the initial 
steps of infection.5 Viral glycan receptors, such as 
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glycosaminoglycans and sialic acid–containing 
carbohydrates, are negatively charged.

This, in our opinion, can be a crucial fact in sim-
plifying the drug screening.

In fact, if we consider the structural formula of 
drugs so far used in the various trials, one fact 
clearly stands out: practically all are characterized 
by the presence, at physiological pH value, of one 
or more cationic groups, both primary, secondary, 
tertiary and guanidinic aminic groups.

To remember a few of those already under trials: 
camostat, nafamostat, bromhexine, ambroxol, 
chloro- and hydroxychloroquine, zanamivir, 
oseltamivir, misenovir, proguanyl, metformin, alo-
glyptin. Although some of these drugs express 
their activities as inhibitors of serinic proteases or 
of DPP4, the presence of at least one positive 
charge can affect the microenvironment in which 
the proteases act.6 Lately, it has been proposed the 
hypothesis that nicotine, fixing itself on the cell 
receptor also used by the coronavirus, can block its 
penetration into cells.7 Nicotine, on the other hand, 
belongs to the class of alkaloids, such as quinine, 
and contains two positively charged amino groups.

The unifying function of the activity of all these 
drugs and compounds toward COVID-19, apart 
from the intrinsic properties for which they are 
used in clinical practice, may also be due to their 
potential to ionically react with anionic groups of 
sialic acid-containing carbohydrates of the cell sur-
face glycans since all of them have one or more 
guanidinic aminic groups, which are cationic at 
physiologic pH.

Although not all of these groups can realistically 
be involved with the binding of the virus to cells, 
they can certainly interfere with the virus attack 
through the known pathway, that is, the interaction 
between the virus spike protein and ACE.8

Furthermore, the Sars-CoV-2 spike protein has 
undergone mutations compared to the original 
one; the main one and the most contagious is the 
genetic variant D614G.9 In this mutation, the 
strains with glycine (G) instead of aspartic acid 
(D) infect human cells 3 to 6 times more. The new 
spike protein has one less negative (aspartic) 
charge, so in total it has a more positive net charge 
than before and can attach itself more strongly to 
the negative surface of the sialic acid of the target 
cell, in particular to the ACE2 receptor.9 This 
observation supports the hypothesis that it is 

necessary to mislead the virus by not making it 
recognize the receptor which can occur either with 
ACE2 receptor inhibitors or with steric hindrance 
caused by cationic drugs that compete for sialic 
with spike proteins.

Conclusion

Since some of the drugs studied, such as hydroxy-
chloroquine, are antimalarial drugs, the therapeutic 
practice with these drugs should follow the protocol 
used in their primitive use, which requires their 
intake before, during and following the period when 
a traveler has to attend areas of the world where 
there is a possibility of being affected by malaria.

Recently, time-of-addition experiment con-
firmed that hydroxychloroquine effectively inhib-
ited the entry step, as well as the post-entry stages.10

It would also be useful to be able to correlate the 
data that have certainly been recorded for all 
infected subjects and the severity of their symp-
toms, from asymptomatic or pauci-asymptomatic 
(with positive COVID-19 test), sick people who 
have healed without having been under ventilation 
and intubated or not, or even deceased.

Some interesting drugs to test, always contain-
ing cationic groups, could be chosen from those 
widely used for other clinical situations, such as 
Enalapril, an ACE inhibitors, antidepressants like 
imipramine or fluoxetine, the last acting as an 
inhibitor of nicotinic acetylcholine receptors, or 
tamsulosin used to treat benign prostatic hypertro-
phy or betahistine, used in the treatment of 
Ménière's disease and vertigo.

Due to the fact that these drugs are widely pre-
scribed, it would be extremely interesting to find 
out that their intake may have someway influenced 
the course of the COVID disease.

This could be of great help if, as happened in the 
case of AIDS disease, an efficient vaccine for 
COVID-19 cannot be obtained.
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