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The whole world is facing a tough time these days struggling against the Severe Acute Res-
piratory Syndrome Coronavirus 2 (SARS-CoV-2). There is not any specific effective drug for
this viral infection. Thus, we are trying to treat patients with non-specific drug cocktails.
Metformin, as a strong base, a potential regulator of Vacuolar ATPase (V-ATPase) and endo-
somal Na+/H+ exchangers (eNHEs), additionally a regenerative agent for lung fibrosis,
seems to be beneficial for patients in acute, chronic and recovery phases of COVID-19.

© 2020 Elsevier B.V. All rights reserved.

To the Editor

With great interest, I have read the recent article-letter enti-
tled “Metformin in COVID-19: A possible role beyond dia-
betes” [1]. Respectfully, I want to make some contributions.

Researchers are hoping to find a treatment for the current
viral infection Coronavirus Disease 2019 (COVID-19) caused by
the SARS-CoV-2 which has spread the whole world [2].

One of the essential and effective factors for the viral
membrane fusion of SARS-CoV-2 in the endocytosis phase
is acidic pH [3]. Drugs which can increase the pH values of
endosome and lysosome (such as chloroquine and hydroxy-
chloroquine), can negatively alter endocytosis, maturation of
endosomes, and transport of virions to the replication site
[4].

Two crucial membrane compartments for the mainte-
nance and regulation of endosomal acidic pH, are Vacuolar
ATPase (V-ATPase) as proton pumping or acidifier compart-
ment, and endosomal Na+/H+ exchangers (eNHEs) as proton
leaking or alkalizing compartment on the endosomal mem-
brane [5]. It is not crystal clear but several studies have sug-
gested that Metformin can directly act on the eNHEs and/or
the V-ATPase via its guanidine scaffold similar to Amiloride,
then leads to the inhibition of viral infection through increas-
ing the cellular pH and subsequently interfering with the
endocytic cycle [5-7].

In addition, Metformin (dimethylbiguanide) is a strong base
drug (pKa = 12.4) which might enhance the pH of the acidic
vesicles containing viruses justlike Chloroquine as a weak base
drug. It is noteworthy that even in Chloroquine-resistant
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parasites, the effect of Chloroquine in pH value enhancement
does not change. Therefore, increasing the pH value in vesicles
loaded with viruses can be an important mechanism of
Metformin against SARS-CoV-2 [8].

Furthermore, Metformin can reverse established lung
fibrosis, so it has been suggested that Metformin may be an
effective treatment of COVID-19-related pulmonary fibrosis
[9,10]. Taken together, all these data support the opinion that
Metformin can be a beneficial adjuvant therapy for patients in
acute, chronic, and even recovery phases of COVID-19.

Sources of support in the form of grants

None.

Declaration of Competing Interest

No conflict of interest.

REFERENCES

[1] Sharma S, Ray A, Sadasivam B. J Pre-proofs. doi: 10.1016/
j.diabres.2020.108183.

[2] Chatterjee P, Nagi N, Agarwal A, Das B, Banerjee S, Sarkar S,
et al. The 2019 novel coronavirus disease (COVID-19)
pandemic: a review of the current evidence. Indian ] Med Res
2020;151(2):147. https://doi.org/10.4103/ijmr.JJMR 519 20.

[3] Magro G. SARS-CoV-2 and COVID-19: What are our options?
Where should we focus our attention on to find new drugs
and strategies?. Trav Med Infect Dis April 2020. https://doi.
0rg/10.1016/j.tmaid.2020.101685.

Liu J, Cao R, Xu M, Wang X, Zhang H, Hu H, et al.

Hydroxychloroquine, a less toxic derivative of chloroquine, is

effective in inhibiting SARS-CoV-2 infection in vitro. Cell

Discov 2020;18:6(1):1-4. https://doi.org/10.1038/s41421-020-

0156-0.

Kim J, You YJ. Regulation of organelle function by metformin.

IUBMB Life 2017;69(7):459-69. https://doi.org/10.1002/

iub.1633.

[6] Zhang CS, Li M, Ma T, Zong Y, Cui J, Feng JW, et al. Metformin
activates AMPK through the lysosomal pathway. Cell Metab
2016;24(4):521-2. https://doi.org/10.1016/j.cmet.2016.09.003.

[7] Glossmann HH, Lutz OM. Metformin and aging: a review.
Gerontology 2019;65(6):581-90. https://doi.org/10.1159/
000502257.

[8] Krogstad DJ, Schlesinger PH. The basis of antimalarial action:
non-weak base effects of chloroquine on acid vesicle pH. Am
J Trop Med Hyg 1987;36(2):213-20. https://doi.org/10.4269/
ajtmh.1987.36.213.

[9] Rangarajan S, Bone NB, Zmijewska AA, Jiang S, Park DW,
Bernard K, et al. Metformin reverses established lung fibrosis
in a bleomycin model. Nat Med 2018;24(8):1121-7. https://doi.
0rg/10.1038/s41591-018-0087-6.

[10] Chen JY, Qiao K, Liu F, Wu B, Xu X, Jiao GQ, et al. Lung
transplantation as therapeutic option in acute respiratory
distress syndrome for COVID-19-related pulmonary fibrosis.
Chin Med ] 2020:10. https://doi.org/10.1097/
CM9.0000000000000839.

4

[5



https://doi.org/10.4103/ijmr.IJMR_519_20
https://doi.org/10.1016/j.tmaid.2020.101685
https://doi.org/10.1016/j.tmaid.2020.101685
https://doi.org/10.1038/s41421-020-0156-0
https://doi.org/10.1038/s41421-020-0156-0
https://doi.org/10.1002/iub.1633
https://doi.org/10.1002/iub.1633
https://doi.org/10.1016/j.cmet.2016.09.003
https://doi.org/10.1159/000502257
https://doi.org/10.1159/000502257
https://doi.org/10.4269/ajtmh.1987.36.213
https://doi.org/10.4269/ajtmh.1987.36.213
https://doi.org/10.1038/s41591-018-0087-6
https://doi.org/10.1038/s41591-018-0087-6
https://doi.org/10.1097/CM9.0000000000000839
https://doi.org/10.1097/CM9.0000000000000839

