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INTRODUCTION

Several efforts have been made to repurpose medications that are already approved for use in other

contexts as a result of the hope that an efficient COVID-19 drug therapy will be discovered quickly.
Organic amines known as lysosomotropic drugs, such as chloroquine, hydroxychloroquine, and
amiodarone, were found to disrupt the viral life cycle in vitro but failed in clinical trials. The critical
role of lipophilicity, the central role of vacuolar (V)-ATPase for their concentration in acidic
organelles, the altered function of these organelles, including impaired endocytosis and secretion,
macroautophagic accumulation, and secondary phospholipidosis, are briefly reviewed in relation to
the properties of lysosomotropic drugs and the vacuolar cytopathology they cause. Lysosomotropic
drug repurposing for COVID-19 may have been unsuccessful due to the high concentrations
required for a sustained disruption of vacuolar trafficking and the apparent preferential uptake of
lysosomotropic drugs by phagocytic leukocytes (macrophages, neutrophils).

DISCUSSION

SARS-CoV-2's coronarivus disease (COVID-19), which results in significant morbidity and
mortality, has had and continues to have a significant global impact on public health. Several efforts
have been made to repurpose medications that have been approved for use in other conditions to
treat viral pneumonia in the hope that an effective drug therapy will be discovered quickly. For
instance, hydroxychloroquine, an antimalarial medication, has been the subject of clinical trials. In
this vein, many drugs that have been shown to inhibit SARS-CoV-2 replication in vitro are false
positives because they belong to a class of drugs that cause phospholipidosis in cultured cells. Most
of the time, these drugs are secondary or tertiary amines and very lipophilic; they include
antimalarials, antiarrhythmics, psychotropic agents (such as haloperidol), and others that transcend
therapeutic categories. Tamoxifen (an estrogen receptor modulator), clemastine (an antihistamine),
and numerous other classes exhibit antiviral activity in cultured cells. The antiviral activity is
correlated with the concentration that triggers phospholipidosis in cultured cells at the threshold
level. Chloroquine, hydroxycholoquine, and amiodarone are among the drugs on the list that have
been tested in clinical trials for COVID-19 treatment or prevention without success [1-3].

Due to their sequestration in acidic cell organelles, cationic amphiphilic drugs cause
phospholipidosis, which lasts for a long time. The definition of a cationic amphiphilic drug utilized
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by Tummino et al. is synonymous with a lysosomotropic drug, which is a weak base that
accumulates in the acidic cell compartment. In point of fact, there is evidence that these drugs are
concentrated in endosomes and all acidic cell compartments expressing the proton pump vacuolar
(V)-ATPase. As a result, it was hoped that these drugs might prevent the SARS-causing
coronaviruses from multiplying and releasing themselves by disrupting the process known as
endocytosis. The author, who studies the cellular effects of lysosomotropic drugs in basic science,
provides a personal perspective that may help clarify the debate.

The model lysosomotropic drug quinacrine does not concentrate in mature red blood cells because
these cells lack endocytic and lysosomal vacuoles. Despite the fact that phagocytic cells may
concentrate such drugs with a higher apparent affinity than other types of nucleated cells, they still
rely on a mechanism that is dependent on V-ATPase: Bafilomycin Al prevented the drug from
being absorbed in all of the aforementioned in vitro studies. Based on drug fluorescence, it was
demonstrated that blood-derived human monocytic cells treated to functionally differentiate into
macrophages concentrated a low concentration of amiodarone in vacuoles more intensely and at a
lower concentration than smooth muscle cells did. On the basis of quinacrine uptake by murine
cells, similar findings were made: Freshly isolated lung alveolar macrophages performed the
vacuolar quinacrine uptake more strongly than cultured fibroblasts did in the micromolar
concentration range. The use of fluorescence dissection microscopy to examine lung tissue served
as the impetus for this comparison: Only intensely isolated fluorescent dots, which corresponded to
alveolar macrophages, were observed in mice treated for 48 hours with a dose of quinacrine that
was well tolerated. The alveolar epithelium was not significantly fluorescent [4-6].

CONCLUSION

The fact that antimalarial medications like chloroquine, hydroxychloroquine, and quinacrine are
lysosomotropic may be of interest because it may indicate a particular parasite vulnerability.
Amiodarone, an antiarrhythmic medication, has a lipophilicity that is very high in the Et3N series,
and vacuolar sequestration can cause side effects in some chronically dosed patients: notably skin
discoloration primarily caused by macrophages with autophagic LC3 immunoreactivity, and lung
disease caused by macrophages that are "foamy." Although the physiopathology of COVID-19 is
not particularly relevant to the tropism of lysosmotropic drugs for phagocytic leukocytes, the use of
hydroxychloroquine as an immunomodulator agent may be relevant.

REFERENCES

1. Huang, C., Wang, Y., Li, X,, Ren, L., Zhao, et al (2020). Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. The lancet, 395: 497-506.

2. Lu, R, Zhao, X., Li, J., Niu, P., Yang, H. et al (2020). Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications for virus origins and receptor
binding. The lancet, 395: 565-574.

3. Gorse, G. J., O’Connor, T. Z., Hall, S. L., Vitale, J. N., et al (2009). Human coronavirus and
acute respiratory illness in older adults with chronic obstructive pulmonary disease. J Infect
Dis, 199: 847-857.

www.ijdrt.com 2


https://www.sciencedirect.com/science/article/pii/S0140673620301835
https://www.sciencedirect.com/science/article/pii/S0140673620301835
https://www.sciencedirect.com/science/article/pii/S0140673620302518
https://www.sciencedirect.com/science/article/pii/S0140673620302518
https://www.sciencedirect.com/science/article/pii/S0140673620302518
https://academic.oup.com/jid/article-abstract/199/6/847/2192145
https://academic.oup.com/jid/article-abstract/199/6/847/2192145

Int. J. Drug Res. Tech. 2022, Vol. 11 (11), 1-3 ISSN 2277-1506

4. Lin, H. X. J., Cho, S., Meyyur Aravamudan, V., Sanda, H. Y., et al (2021). Remdesivir in
Coronavirus Disease 2019 (COVID-19) treatment: a review of evidence. Infection, 49: 401-
410.

5. Li, Y., Cao, L., Li, G, Cong, F., Li, Y., et al (2021). Remdesivir metabolite GS-441524
effectively inhibits SARS-CoV-2 infection in mouse models. J Med Chem, 65: 2785-2793.

6. Cox, R. M., Wolf, J. D., Lieber, C. M., Sourimant, J., Lin, M. J., et al(2021). Oral prodrug
of remdesivir parent GS-441524 is efficacious against SARS-CoV-2 in ferrets. Nature
communications, 12: 1-11.

Correspondence Author:

Susan Wyllie*
Department of Biological Chemistry and Drug Discovery, University of Dundee, Dundee, UK

E-mail: wening@fda22.gov.tw

Received: 2-November-2022, Manuscript No. I[IJDRT-23-90033; Editor assigned: 4-November-
2022, Pre QC No. P-90033; Reviewed: 17-November-2022, QC No. Q-90033; Revised:
23-November-2022, Manuscript No. R-90033; Published: 30-November-2022, DOI:
10.37421/2277-1506.2022.11.379

Cite This Article: Wyllie S (2022). Failure of Lysosomotropic Drugs to Be Repurposed For
Covid-19 Prevention or Treatment. International Journal of Drug Research and
Technology Vol. 11(9) 1-3.

INTERNATIONAL JOURNAL OF DRUG RESEARCH AND TECHNOLOGY

www.ijdrt.com 3


https://link.springer.com/article/10.1007/s15010-020-01557-7
https://link.springer.com/article/10.1007/s15010-020-01557-7
https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.0c01929
https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.0c01929
https://www.nature.com/articles/s41467-021-26760-4
https://www.nature.com/articles/s41467-021-26760-4

