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Abstract

This proposal tries to drive attention to the observation that pH variation plays a
fundamental role in the functional mechanism of SARS-CoV-2 virus proteases. Depending
on this role, testing the effect of alkalization therapy on the SARS-CoV-2 patients could be
reasonable.
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Overview and background

The already FDA-approved protease inhibitors for HIV-1, and HCV (Anderson et al. 2009)
achieved a significant positive clinical outcome, and so proved that viral proteases are
potential targets for the antiviral drug development.

SARS-CoV-2 has its own two proteases; 3CLpro, also known as Mpro, which is the main
protease, and the PLpro protease (Zhu et al. 2021).

SARS-CoV-2 3CLprois a cysteine protease with the catalytic residues cysteine and
histidine at its active site (Ullrich and Nitsche 2020).

SARS-CoV PLprois a papain-like protease which also acts by the cysteine protease
catalytic cycle, where histidine functions as a general acid-base (Baez-Santos et al. 2015).

Histidine residue plays a fundamental role in the functional mechanism of such proteases,
and this role depends on the histidine residue acting as a general base accepting
proton at the beginning of the catalytic cycle, while acting as general acid giving a proton at
end of the cycle (Berg et al. 2002) Fig. 1.
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This chemical shift is dependent on the pH: that histidine is found to be biprotonated only in
acidic pH. However, it becomes deprotonated in alkaline pH (Li and Hong 2011).

At pH 7.0, the nonprotonated form of the histidine residue is dominant. At pH 5.0, the
imidazole group is protonated and prefers a hydrophilic environment (Rotzschke et al.
2002).

Objectives

The hypothesis is that the catalytic cycle of SARS-CoV-2 proteases could be broken in
case that histidine residues at the proteases active sites are deprived of the suitable pH.

Impact

The idea of this trial is to use alkalizing medications to raise extracellular pH, and
subsequently the intracellular pH to a level and period of time that might be effective to
deprive histidine residues from the acidic pH required for its protonation, and this may
result in stopping its activity, and inhibits the virus proteases.

Even if this trial is successful to interfere with the viral life cycle, this likely applies only in
simple forms of the disease. This success could be effective in controlling the pandemic
state, that the required therapeutic agents are inexpensive and would be easily supplied all
over the world.

Implementation

There are well known medications safely used in current medical practice to affect the
human body pH.

Testing the efficacy of repurposing these agents to treat SARS-CoV-2 patients is
suggested. Alkalization therapy could be applied in a double blind randomized clinical trial
to assess if it could affect the course of the disease.

Of course it's suitable that regimens would be different according to severity of the disease,
and condition of the patient. So it's suggested to design two separate experiments; one
includes severely ill patients, and another for patients with simple forms of the disease.
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Functional mechanism of Chymotrypsin like proteases (Berg et al. 2002).


https://arpha.pensoft.net/zoomed_fig/7489531
https://arpha.pensoft.net/zoomed_fig/7489531
https://arpha.pensoft.net/zoomed_fig/7489531

	Abstract
	Keywords
	Overview and background
	Objectives
	Impact
	Implementation
	References

