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Letter to the Editor 

TRPC6 is altered in COVID-19 pneumonia  
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A B S T R A C T   

In this Letter to the Editor supportive data were presented to a recent paper published in this journal reporting 
the involvement of TRP channels in COVID-19 pneumonia and its role for new therapies. Since gene expression of 
TRP channels was found in human lung tissues the protein was not being reported so far. TRP channels are 
supposed to be involved in the pulmonary inflammation and its symptoms such as fever, cough and others. Here, 
TRPC6 was investigated in tissues of normal human lungs and of SARS-Cov-2 infected lungs in a preliminary 
study. Tissue was obtained post mortem from anatomical body donations during dissections and during path-
ological dissections (13 normal, 4 COVID-19 pneumoniae) and processed for immunohistochemistry. In normal 
lungs TRPC6 was found in the ciliated epithelium, in the wall of larger lung vessels and in the alveolar septa. In 
COVID-19 pneumonia the distribution of TRPC6 was different. Inflammatory lesions, cellular infiltrates, hyaline 
membranes and fibrosis were labelled intensively as well as dilated capillaries. These observations are from four 
patients with COVID-19 pneumonia.The observations do not elucidate the molecular mechanisms but support the 
view that TRPC6 channels are involved in normal physiology of normal human lungs and in COVID-19 pneu-
monia. TRPC6 might aggravate SARS-2 induced inflammation and could be a target for inhibiting drugs.   

Dear Editor, 

A recent review of Jaffal and Abbas in this journal pointed out the 
involvement of TRP channels in the COVID-19 pneumonia and its 
symptoms as well as its role as targets for new therapies [1]. A genetic 
expression of TRP channels was found in human lung tissues but the 
protein has not been reported except its localisation in human alveolar 
macrophages [2,3]. TRP channels were recommended in general as 
targets in lung diseases before [4–6]. The TRP channels are most likely 
involved in the alveolar inflammation, fever, cough, edema, pain and 
other symptoms or complications of COVID-19. To validate this trans-
lational pathophysiological concept data of TRP channels from human 
tissues are necessary. Therefore, TRPC6 was investigated in normal 
human lungs and SARS-Cov-2 infected lungs in a preliminary study. 
Lung tissue was obtained post mortem from anatomical body donations 
during dissections and during pathological dissections (13 normal, 4 
COVID-19 pneumoniae). The investigations were proofed by the Ethical 
Committee of the Saarland (numbers 163/20 and 130/21). The samples 
were processed for immunohistochemistry using a knock out validated 
anti-TRPC6 antibody (rabbit anti-human, anti-mouse, for details see 
Ref. [7]). In a recent report on human vessels TRPC6 could be demon-
strated and yielded a similar staining pattern of the smooth muscles as 
the presented lung sections [7]. Appropriate controls using pre-immune 
rabbit serum and pre-incubation with the control peptide yielded the 
expected results. In normal lungs TRPC6 was found in the ciliated 
epithelium, in the wall of larger lung vessels and in the alveolar septa 
(Fig. 1). In COVID-19 pneumonia the distribution of TRPC6 is changed 
as compared to normal lungs (Fig. 2). The inflammatory lesions with 
edema, cellular infiltrates, hyaline membranes and fibrosis displayed an 
intensive staining for TRPC6. The dilated capillaries were also strongly 
labelled. In contrast, larger vessels and bronchioli were less intensively 

labelled as compared to similar structures in normal lungs. TRPC6 was 
also found within the typical hyaline membranes (Fig. 3). These obser-
vations are from four patients with COVID-19 pneumonia and therefore 
preliminary. In addition, the observations do not elucidate the under-
lying molecular mechanisms. However, TRPC6 channels seem to be 
involved in normal physiology of normal human lungs and in COVID-19 
pneumonia. In other disease models of kidney or cancer drugs were 
already identified which target TRPC6 [8–11]. One can speculate that 
TRPC6 takes part in aggravation of SARS-2 induced inflammation and 
could therefore be a target for inhibiting compounds. 

Ethical approval 

The study was approved by the Ethical Committee of the Saarland 
(163/20, 130/21). 

Funding 

This study had no funding support. 

Contributions 

All authors planned and conducted the study. All authors read and 
approved the manuscript. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Contents lists available at ScienceDirect 

Chemico-Biological Interactions 

journal homepage: www.elsevier.com/locate/chembioint 

https://doi.org/10.1016/j.cbi.2022.109982 
Received 22 March 2022; Received in revised form 25 April 2022; Accepted 9 May 2022   

www.sciencedirect.com/science/journal/00092797
https://www.elsevier.com/locate/chembioint
https://doi.org/10.1016/j.cbi.2022.109982
https://doi.org/10.1016/j.cbi.2022.109982
https://doi.org/10.1016/j.cbi.2022.109982
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cbi.2022.109982&domain=pdf


Chemico-Biological Interactions 362 (2022) 109982

2

Acknowledgements 

We would like to thanks Ms Irina Scheck, Mr Ronald Dollwett, Ms 

Helga Meyer and Ms Barbara Michahelles-Horzella (all Institute of 
Anatomy and Cell Biology, Saarland University) for their support. 

References 

[1] S.M. Jaffal, M.A. Abbas, TRP channels in COVID-19 disease: potential targets for 
prevention and treatment, Chem. Biol. Interact. 345 (2021), 109567. 

[2] T.K. Finney-Hayward, M.O. Popa, P. Bahra, S. Li, C.T. Poll, M. Gosling, A. 
G. Nicholson, R.E. Russell, O.M. Kon, G. Jarai, J. Westwick, P.J. Barnes, L. 
E. Donnelly, Expression of transient receptor potential C6 channels in human lung 
macrophages, Am. J. Respir. Cell Mol. Biol. 43 (3) (2010) 296–304. 

[3] A. Riccio, A.D. Medhurst, C. Mattei, R.E. Kelsell, A.R. Calver, A.D. Randall, C. 
D. Benham, M.N. Pangalos, mRNA distribution analysis of human TRPC family in 
CNS and peripheral tissues, Brain Res Mol Brain Res 109 (1–2) (2002) 95–104. 

[4] T. Büch, E. Schäfer, D. Steinritz, A. Dietrich, T. Gudermann, Chemosensory TRP 
channels in the respiratory tract: role in toxic lung injury and potential as "sweet 
spots" for targeted therapies, Rev. Physiol. Biochem. Pharmacol. 165 (2013) 31–65. 

[5] A. Dietrich, Modulators of transient receptor potential (TRP) channels as thera-
peutic options in lung disease, Pharmaceuticals 12 (1) (2019). 

[6] A. Dietrich, D. Steinritz, T. Gudermann, Transient receptor potential (TRP) chan-
nels as molecular targets in lung toxicology and associated diseases, Cell Calcium 
67 (2017) 123–137. 

[7] J. Abdinghoff, D. Servello, T. Jacobs, A. Beckmann, T. Tschernig, Evaluation of the 
presence of TRPC6 channels in human vessels: a pilot study using immunohisto-
chemistry, Biomed Rep 16 (5) (2022) 42. 

[8] Q. Wang, X. Tian, W. Zhou, Y. Wang, H. Zhao, J. Li, X. Zhou, H. Zhang, T. Zhao, 
P. Li, Protective role of tangshen formula on the progression of renal damage in db/ 
db mice by TRPC6/talin1 pathway in podocytes, J Diabetes Res 2020 (2020), 
3634974. 

[9] Y. Wei, M. Zhang, Z. Lyu, G. Yang, T. Tian, M. Ding, X. Zeng, F. Xu, P. Wang, F. Li, 
Y. Liu, Z. Cao, J. Lu, X. Hong, H. Wang, Benzothiazole amides as TRPC3/6 in-
hibitors for gastric cancer treatment, ACS Omega 6 (13) (2021) 9196–9203. 

[10] N. Youssef, M. Noureldein, R. Njeim, H.E. Ghadieh, F. Harb, S.T. Azar, N. Fares, A. 
A. Eid, Reno-protective effect of GLP-1 receptor agonists in Type1 diabetes: dual 
action on TRPC6 and NADPH oxidases, Biomedicines 9 (10) (2021). 

[11] J. Yu, C. Zhu, J. Yin, D. Yu, F. Wan, X. Tang, X. Jiang, Tetrandrine suppresses 
transient receptor potential cation channel protein 6 overexpression- induced 
podocyte damage via blockage of RhoA/ROCK1 signaling, Drug Des. Dev. Ther. 14 
(2020) 361–370. 

Gina Leidinger 
Institute of Anatomy and Cell Biology, Saarland University, Homburg, Saar, 

Germany 

Fidelis Flockerzi, Johannes Hohneck, Rainer M. Bohle 
Institute of Pathology, Saarland University Medical Center, Homburg, Saar, 

Germany 

Armin Fieguth 
Institute of Forensic Medicine, Hanover Medical School, Hannover, 

Germany 

Thomas Tschernig* 

Institute of Anatomy and Cell Biology, Saarland University, Homburg, Saar, 
Germany 

* Corresponding author. Anatomy and Cell Biology, Kirrberger Straße, 
Bldg. 61, 66424, Homburg, Saar, Germany. 

E-mail address: Thomas.Tschernig@uks.eu (T. Tschernig). 

Fig. 1. A representative microphotograph from an immunohistochemical 
staining on a section of normal lung tissue using anti-TRPC6 is shown. The 
ciliated epithelium is labelled (brown color, arrows) as well as the thick layers 
of smooth muscles in the bronchiolar walls (arrowheads). 

Fig. 2. A representative microphotograph from an immunohistochemical 
staining on a section of lung tissue of a patient with COVID-19 pneumonia using 
anti-TRPC6 is presented. The dilated capillaries are labelled (brown color, 
arrowhead) as well as fibrotic lesions (arrow). 

Fig. 3. A representative microphotograph from an immunohistochemical 
staining on a section of lung tissue of a patient with COVID-19 pneumonia using 
anti-TRPC6 is presented. Amorpheous, hyaline structures were labelled (brown 
color, arrows). 
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