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Dear Editor,

It is well documented that inflammatory cytokines are elevated in most patients with severe 
coronavirus disease 2019 (COVID-19). Several inflammatory cytokines are significantly el-
evated in patients with severe COVID-19 than in those with non-severe COVID-19 [1]. The 
elevated levels of various cytokines and chemokines in patients correlate with the severity 
of the disease and the risk of adverse outcomes, suggesting a possible role of hyperinflam-
matory responses in the lung disease during the course of COVID-19. A cytokine storm 
exacerbates damage to the lungs. An out-of-control inflammatory response may result in 
pulmonary tissue damage, reduced lung function, decreased lung capacity, and low oxygen 
saturation. Blockading the activation of cytokines or their receptors is an effective treatment 
for respiratory inflammation in patients with COVID-19 infection. Because of the crucial role 
of elevated cytokines and chemokines in lung inflammation, most clinicians have focused on 
glucocorticoids and nonsteroidal anti-inflammatory drugs (NSAIDs) as the first-line known 
medicines for the attenuation of cytokine release or activation. There is still an ongoing dis-
cussion regarding the use of glucocorticoids and NSAIDs for COVID-19 because of their 
potential negative effects on the immune system that may complicate lung inflammation when 
accompanied by microbial contamination. However, other central signaling pathways involved 
in cytokine production and pro-inflammatory processes have been neglected. The nuclear 
factor-kappa B (NF-κB) transcription factor has emerged as the central regulator of inflamma-
tory processes. It achieves this status through numerous, important, pro-inflammatory factors 
under its transcriptional control. NF-κB has been implicated as a key player in the pathogen-
esis of a number of inflammatory diseases, such as rheumatoid arthritis, autoimmunity, and 
inflammatory bowel disease. Microbial products can activate NF-κB, which results in pro-
inflammatory cytokine production. Upstream NF-κB signaling pathway and pro-inflammatory 
mediators may play critical roles in the pathogenesis of lung injury [2, 3]. In addition, NF‐κB 
is overexpressed in viral infections. Up-regulated NF‐κB plays a crucial role in the production 
of pro-inflammatory cytokine storms and triggers a variety of cellular responses and func-
tions, including dendritic cell maturation, chemotaxis, and cell phagocytosis. NF-κB signaling 
is also a key regulator of lipopolysaccharide-induced pulmonary inflammation [4]. There is a 
strong crosstalk between NF‐κB and cytokine activation and production, and cytokines and 
pro-inflammatory mediators activate NF‐κB, after which NF‐κB activates the cytokine pro-
duction. This cycle can enter an uncontrolled, positive feedback loop, resulting in the produc-
tion of a cytokine storm. It is suggested that inhibition of NF‐κB up-regulation results in the 
mitigation of pro-inflammatory cytokine signaling. In addition, several pre-clinical studies have 
demonstrated the beneficial effects of NF-κB-targeting inhibitors in the prevention and early 
treatment of lung injury induced by toxic agents in pre-clinical models [4-7]. We suggest that 
attention be paid to the development of anti-inflammatory drugs targeting NF-κB to prevent 
or treat pneumonia induced by SARS-CoV-2 virus causing COVID-19. Future studies may 
recommend the use of safe, approved, NF-κB inhibitors in patients with COVID-19 and asso-
ciated acute respiratory illnesses as they are likely to have less harmful side effects compared 
with glucocorticoids and NSAIDs.

Does NF-κB Signaling Pathway Play a Crucial Role in Pneumonia 
Induced by SARS-COV-2 Virus Causing COVID-19?

Seyed Jalal Hosseinimehr 

Cite this article as: Hosseinimehr SJ. Does NF-κB 
Signaling Pathway Play a Crucial Role in Pneumonia 
Induced by COVID-19-Causing SARS-CoV-2? Eurasian 
J Med 2021; 53(1): 67-8.

Department of  Radiopharmacy, Faculty of  
Pharmacy, Mazandaran University of  Medical 
Sciences, Sari, Iran

Received: June 12, 2020
Accepted: August 31, 2020
Available Online Date: January 19, 2021

Correspondence to: Seyed Jalal Hosseinimehr 
E-mail: sjhosseinim@yahoo.com 

DOI 10.5152/eurasianjmed.2020.20174

Content of  this journal is licensed under a Creative 
Commons Attribution 4.0 International License.

http://orcid.org/0000-0001-8055-8036


References
1.	 Qin C, Zhou L, Hu Z, et al. Dysregulation of im-

mune response in patients with COVID-19 in 
Wuhan, China. Clin Infect Dis 2020; 71: 762-8. 
[Crossref]

2.	 Lawrence T. The nuclear factor NF-kappaB path-
way in inflammation. Cold Spring Harbor per-
spectives in biology 2009; 1: a001651. [Crossref]

3.	 Zhang B, Wang B, Cao S, Wang Y, Wu D. Silybin 
attenuates LPS-induced lung injury in mice by in-

hibiting NF-kappaB signaling and NLRP3 activa-
tion. Int J Mol Med 2017; 39: 1111-8. [Crossref]

4.	 Jin Y, Qian J, Ju X, et al. Osthole Protects against 
Acute Lung Injury by Suppressing NF-kappaB-
Dependent Inflammation. Mediators Inflamm 
2018; 2018: 4934592. [Crossref]

5.	 El-Kholy AA, Elkablawy MA, El-Agamy DS. Lu-
tein mitigates cyclophosphamide induced lung 
and liver injury via NF-kappaB/MAPK dependent 
mechanism. Biomed Pharmacother 2017; 92: 
519-27. [Crossref]

6.	 Wan B, Xu WJ, Zhan P, et al. Topotecan allevi-

ates ventilator-induced lung injury via NF-kappaB 

pathway inhibition. Cytokine 2018; 110: 381-8. 

[Crossref]
7.	 Wang J, Liu YT, Xiao L, Zhu L, Wang Q, Yan 

T. Anti-inflammatory effects of apigenin in lipo-

polysaccharide-induced inflammatory in acute 

lung injury by suppressing COX-2 and NF-kB 

pathway. Inflammation 2014; 37: 2085-90. 
[Crossref]

68 • Hosseinimehr SJ. NF-κB Signaling Pathway and COVID-19	 Eurasian J Med 2021; 53(1): 67-8

https://doi.org/10.1093/cid/ciaa248
https://doi.org/10.1101/cshperspect.a001651
https://doi.org/10.3892/ijmm.2017.2935
https://doi.org/10.1155/2018/4934592
https://doi.org/10.1016/j.biopha.2017.05.103
https://doi.org/10.1016/j.cyto.2018.04.016
https://doi.org/10.1007/s10753-014-9942-x

