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* 
  

ear Editor,  

Coronaviruses are pathogens with a 

zoonotic potential which are positive sense 

single-stranded RNA viruses. SARS Corona-

virus-2, the cause of Covid-19 infection, is 

from the betacoronavirinea subfamily, which 

has close genomic and proteomic similarity to 

SARS Coronavirus-1 (1). Given the genomic 

proximity of these two viruses, studies on 

SARS Coronavirus-1 can be used to control or 

detect SARS Coronavirus-2. The cellular 

receptor of the virus is ACE-II, which virus 

binds to it through S protein (2). S Protein 

plays a major role in the pathogenesis of the 

virus by reducing the levels of the ACE-II 

receptor in the infected cells, disrupting the 

renin-angiotensin system and affecting the 

tropism. Therefore, S protein is one of the 

important proteins in the pathogenesis of the 

virus and is an appropriate target for treatment 

(3, 4). 

S Protein is a trimer spike on the surface of the 

virion consisting of S1 and S2. The virus binds 

to the cell receptor via the surface globule (S1) 

and then enters the cell through receptor-

mediated endocytosis. Cathepsin-L enzyme is 

an important cysteine peptidase in the 

endosome. Within the endosome (lysosome) 

with the effect of Cathepsin-L enzyme, S 

protein is cleaved in S1/S2 junction. As a 

result, the fusion peptide at the S2 is exposed 

to the lysosomal membrane, which is followed 
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by the virus nucleocapsid release to the cytosol 

and beginning of the viral replication. The 

higher the affinity of the S protein to the 

receptor, the higher the severity of the disease 

(4, 5). 

 

Important Notes: 

1. It appears at least some of the treatment 

strategies provided for Covid-19 are based on 

preventing the virus from being released from 

the endosome by inhibiting the cleavage of the 

S protein within the endosome. 

2. The Cathepsin-L enzyme, which is impor-

tant in the process of virus replication, 

functions at pH=4.7 and is inactivated at higher 

pH (5, 6). 

3. In SARS Coronavirus-1, inhibition of S1/ 2 

cleavages prevents the virus replication (5, 6). 

4.  S1/S2 cleavage can be prevented in several 

ways: 

4.1. Lysosomotropic agents, which are weak 

bases, increase the pH of the lysosome upon 

their entry into the lysosomes. As a result of 

increased pH, the Cathepsin-L enzyme is 

deactivated, preventing the fusion of the 

endosome membrane and the virus envelope 

which prevents the release of the virus 

nucleocapsid. These drugs include Chloroquine 

and Ammonium Chloride. In the clinical trial, 

the efficacy of Chloroquine in the management 

of Covid-19 infection has been confirmed and 

this drug has been widely used to treat this 

infection in China and Iran. On the other hand, 

many experiments have confirmed the 

effectiveness of Ammonium Chloride (7, 8). 

4.2. Cathepsin-L protease inhibitors can 

prevent the cleavage of S1/S2 in two manners: 

4.2.1. Competitive inhibitors such as pep-

tides. Cathepsin-L can be inhibited by different
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 types of peptides that have the enzyme 

cleavage site (9). 

4.2.2. Non-competitive inhibitors such as 

viral protease inhibitors. These drugs have 

also been used to treat Covid-19 infection in 

hospitalized patients, and their efficacy has 

been confirmed, e.g. Kaletra (9). 

5. SARS coronavirus-1 virions infectivity 

reduces significantly in the weak acidic enviro-

nment (1, 10). 

5.1. When Ammonium Chloride is metabolized 

in the liver, acidosis occurs in the lungs (11). 

Acidosis in the intracellular environment could 

inactivate the virus after proliferation and 

inhibit the initiation of the next cycle of 

infection in the patient (severity of the disease) 

or its infectivity (transmission and spread of 

the infection among individuals). Thus, besides 

the treatment of the disease, it could be 

effective in the control of Covid -19 infection. 

6. The severity of the infection in cases of 

reinfection and the mildness of the disease in 

children indicate that immune responses play 

an important role in complicating the infection 

(12). 

Diphenhydramine compound is a generic drug 

used to control the clinical symptoms of 

respiratory infections. This drug has diphenhy-

dramine, a competitive inhibitor of histamine-

1, which has a positive effect on the treatment 

of respiratory diseases. It also contains Ammo-

nium chloride. Ammonium chloride will be 

effective in the control and treatment of Covid-

19 infection in the following ways: 

A. By increasing the lysosomal pH and 

inhibiting the Cathepsin-L enzyme, it prevents 

the initiation of the virus replication cycle in 

the cell. 

B. By decreasing the pH of the intracellular 

environment in the patient's lung and indu-

cing acidosis, it could inactivate new viruses, 

which replicated in the host, in addition to 

controlling infection in the patient, is likely to 

reduce the spread of infection in the popu-

lation. 

C. Covid-19 is associated with dry cough. 

Increased sputum is also effective in the 

treatment of pneumonia, which greatly helps to 

relieve the symptoms. Ammonium Chloride as 

a sputter can also help in this matter. This is a 

preliminary suggestive report which requires 

further clinical investigation before being used 

in human. Obviously, the results of viral 

informatics and clinical evaluations of this 

study will be published soon. 

 

Editorial view 
 

This suggestive report requires further investi-

gation to determine its effectiveness and the 

extend of its side effects must be done in 

collaboration with clinicians. The editors take 

no responsibility for the use of this compound 

in clinical cases. 

 

Conflict of Interest 

 
The authors declare that they have no conflict 

of interest.  

 

References 

 
1. Susan R. Weiss, Sonia Navas-Martin. Coronavirus 

Pathogenesis and the Emerging Pathogen Severe Acute 

Respiratory Syndrome Coronavirus. Microbiol Mol Biol 

Rev. 2005;69(4):635-4;  

2. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, 

Zhang W, et al. Discovery of a novel coronavirus 

associated with the recent pneumonia outbreak in 

humans and its potential bat origin. bioRxiv; 2020. 

3. Lanying Du, Yuxian He, Yusen Zhou, Shuwen 

Liu, Bo-Jian Zheng, Shibo Jiang. The spike protein of 

SARS-CoV - a target for vaccine and therapeutic 

development. Nat Rev Microbiol. 2009;7(3):226-36. 

4. Schoeman D, Fielding BC. Coronavirus envelope 

protein: current knowledge. Virol J. 2019;16:69.  

5. Sandrine Belouzard, Victor C. Chu, Gary R. 

Whittaker. Activation of the SARS coronavirus spike 

protein via sequential proteolytic cleavage at two distinct 

sites. Proc Natl Acad Sci USA. 2009;106(14):5871-6.  

6. Simmons G, Dhaval N. Gosalia, Andrew J. 

Rennekamp, Jacqueline D. Reeves, Scott L. Diamond, 

Paul Bates. Inhibitors of cathepsin L prevent severe 

acute respiratory syndrome coronavirus entry. Proc Natl 

Acad Sci USA. 2005;102(33):11876-88. 

7. Dabydeen SA, Meneses PI. The role of NH4Cl and 

cysteine proteases in Human Papillomavirus type 16 

infection. Virol J. 2009;6:109. 

8. Falgueyret JP1, Desmarais S, Oballa R, Black WC, 

Cromlish W, Khougaz K, et al. Lysosomo-tropism of 

Basic Cathepsin K Inhibitors Contributes to Increased 

Cellular Potencies against Off-Target Cathepsins and 

Reduced Functional Selectivity. J Med Chem. 2005;48 

(24):7535-43. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.i
sv

.o
rg

.ir
 o

n 
20

25
-1

0-
18

 ]
 

                               2 / 3

https://www.ncbi.nlm.nih.gov/pubmed/?term=Du%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19198616
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19198616
http://journal.isv.org.ir/article-1-379-en.html


Ammonium Chloride as a Potential Candidate for the Treatment and Controlling of Covid-19 

62      Iranian Journal of Virology, Volume 14, Number 1, 2020    

9. Zhou Y, Vedantham P, Lu K, Agudelo J, Carrion R 

J, Nunneley JW, et al. Protease inhibitors targeting 

coronavirus and filovirus entry. Antiviral Res. 2015; 

116:76-84.  

10. Geller Ch, Varbanov M, Raphaël E. Duval. Human 

Coronaviruses: Insights into Environmental Resistance 

and Its Influence on the Development of New Antiseptic 

Strategies. Viruses. 2012;4(11):3044–68. 

11. Julian L. Seiftera, Hsin-Yun Changb. Disorders of 

Acid-Base Balance: New Perspectives. Kidney Dis 

(Basel). 2017;2(4):170-86. 

12. Tetro JA. Is COVID-19 receiving ADE from other 

coronaviruses? Microbes and Infection. Accepted 13 

February 2020. Article in press. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.i
sv

.o
rg

.ir
 o

n 
20

25
-1

0-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               3 / 3

http://journal.isv.org.ir/article-1-379-en.html
http://www.tcpdf.org

