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Editorial on the Research Topic: 


Importance of Cytokines and Receptor Members from the IL-1 Family in the Context of Chronic Autoimmune Inflammatory Diseases


The history of the IL-1 cytokine family begins in 1974 with the discovery of the IL-1α and IL-1β, described as two distinct ‘leukocytic pyrogens’, since these proteins promote fever. Today, almost 50 years after its discovery, the IL-1 cytokine family comprises 11 cytokine members encoded by 11 distinct genes in humans and mice (1–4). This family displays a complex regulation that amplify the mechanisms orchestrated by IL-1 members during acute and chronic inflammation (5–7). Recently, evidences have proposed that members of the IL-1 members are closely associated with the abnormal inflammatory and immune responses during chronic autoimmune diseases. Several immunity sensors, evolved to assist host defense by stimulating the IL-1 pathway (2, 5, 6). Regarding the understanding of the IL-1 cytokine family over pasting years, it mainly showed pro-inflammatory activities (IL-1α, IL-1β, IL-18, IL-33, IL-36α, IL-36β, and IL-36γ) but also contained four members that suppress inflammation: two specific receptor antagonists (IL-1Ra and IL-36Ra), and less studied, two members that broadly suppress cytokines and chemokines during innate inflammation (IL-37 and IL-38) (1–8).

This Research Topic cover the recent advances in the role of several IL-1 family members, with particular emphasis on newly discovered IL-36, IL-37, and IL-38, in several autoimmune inflammatory diseases of the skin, gut, and teeth. The authors also discussed the role of cytokine gene polymorphism in disease susceptibility and pathogenesis. With the spread of COVID-19 infection worldwide and the ultimate need for vaccination, the efficacy and safety of COVID-19 vaccination in autoinflammatory rheumatic diseases under immunosuppressive drugs was discussed.

Periodontitis is a chronic inflammatory illness that causes tooth loss by destroying the tooth-supporting tissues (9), and cytokines are involved in periodontitis (10). Liu and Li looked at 147 publications with polymorphisms in 12 interleukins [Th1 (IL-2, IFN-γ, and TNF-α), Th2 (IL-4 and IL-13), Th17 (IL-1α, IL-1β, IL-6, and IL-17), and Treg cytokines (IL-10 and TGF-β). Polymorphisms in the Th2 cytokine family, such as IL-4 and IL-13, have not been linked to periodontitis pathogenesis. However, Th17 cytokine genetic polymorphism may be a risk factor for periodontitis, while Treg cells may have a protective role in preventing periodontal inflammation. In this sense, IL-1 is an important cytokine biomarker in the development and progression of periodontitis.

Chronic inflammatory diseases may emerge in various tissues, including the skin, due to an imbalance in pro-and anti-inflammatory cytokines from the IL-1 family (11–14). Martin et al. summarize the recent advances in the biology of anti-inflammatory members of the IL-1 cytokine family and their roles in controlling inflammatory responses in human and mouse skin. Martin et al. reported that IL-1Ra, IL-36Ra, IL-37, and IL-38, are constitutively expressed in keratinocytes and exert their regulatory roles in skin inflammation, suggesting new ways to treat inflammatory skin diseases.

IL-37, commonly known as IL-1 family member 7 (IL-1F7) (15, 16) show anti-inflammatory properties (17–19), and is considered as a disease biomarker in various inflammatory and autoimmune disorders (20). Santarelli et al. established the first reference range of circulating IL-37 plasma and serum levels in healthy adult humans. Santarelli et al. established a tentative reference range for circulating IL-37 in healthy people. Large, multi-ethnic, healthy population studies are needed to obtain a credible clinical reference range. They also recommended further investigations into demographics, sample matrices, collection, processing, and storage procedures that affect IL-37 detection levels.

With the spread of COVID-19 worldwide, the vaccination is crucial to ending the pandemic and preventing mortality. The immunosuppression established during treatment autoimmune rheumatic diseases (AIIRD) by IL-1 blockage may compromise the immunization process (21, 22). Atagündüz et al. summarize all forms of vaccinations under IL-1 blockade discussing the use and timing of COVID-19 vaccination in patients receiving anti-IL-1 therapy. Atagündüz et al. reported that COVID-19 vaccine efficacy might be lower in patients treated with IL-1 blockade. As noted by Atagündüz et al., COVID-19 develops more rapidly in untreated patients. Atagündüz et al. recommended that patients under IL-1 blockade be vaccinated without interrupting anti-cytokine therapy, especially those patients with ongoing high disease activity, to avoid disease relapses.

As a member of the IL-1 cytokine family, IL-36 cytokines include the anti-inflammatory cytokine IL-36Ra and the pro-inflammatory cytokines IL-36α, IL-36β, and IL-36γ (23). The most of the research has focused on its involvement in autoimmune diseases (24), but have demonstrated in the lung inflammation during infectious and non-infectious disorders (25–27). Peñaloza et al. review the current literature concerning the biology of IL-36 cytokines, including their synthesis and activation, also their impact on myeloid and lymphoid cells during inflammation. They also discussed their function during bacterial and viral lung infections, and other inflammatory lung disorders such as cancer, cystic fibrosis, allergic asthma, chronic obstructive pulmonary disease, and lung fibrosis. Peñaloza et al. also outline recent therapeutic development targeting the IL-36 pathway and the potential to treat lung inflammatory disorders.

The gastrointestinal tract (GIT) is lined by a single cell layer of intestinal epithelial cells (IECs) which are interconnected by the tight junctions (TJs), which serve as a gate or barrier to paracellular permeation of luminal contents (28). Disruption of the intestinal TJ barrier plays an essential role in the pathogenesis of several inflammatory conditions of the gut, including celiac disease and inflammatory bowel disease (IBD), characterized by elevated levels of IL-1 (28–30). In this review, Kaminsky et al. review most of the published studies that deal with the clinical consequences of IL-1β intestinal barrier regulation in intestinal inflammation, the underlying mechanisms and intracellular signaling pathways involved in TJ barrier permeability modulation, and the downstream molecular targets of IL-1β. Kaminsky et al. also discussed the potential therapeutic targeting of the TJ barrier.

In conclusion, this Research Topic highlights recent findings and new insights into the most recent development of the IL-1 family in the pathophysiology of several autoimmune diseases. The current research may provide new insight and advancements for future research targeting IL-1 in autoimmune diseases affecting teeth, skin, and GIT. Finally, in this Research Topic, the authors also go through elements of clinical translation and the biology of cytokines belonging to the IL-1 family in animal models, identifying potential targets for developing novel therapeutic approaches for autoimmunity.
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