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Editorial on the Research Topic 
Women in Inflammation Pharmacology: 2021

According to UNESCO, less than 30% of researchers worldwide are women. Long-standing biases and gender stereotypes are discouraging girls and women from science-related fields, particularly STEM (science, technology, engineering, and mathematics research). However, science and gender equality are essential to ensure sustainable development, as highlighted by UNESCO. To change traditional mindsets, gender equality must be promoted, stereotypes defeated, and girls and women should be encouraged to pursue STEM careers. Therefore, Frontiers in Pharmacology has promoted the publication of the work of women scientists across all areas of Inflammation Pharmacology. Four excellent manuscripts have been published on the research topic “Women in Inflammation Pharmacology: 2021″ by
1) Santoso et al. who explored the transcriptional regulators of inflammatory cytokines involved in the COVID-19 cytokine release syndrome (CRS) to identify candidate transcription factors (TFs) for therapeutic targeting using approved drugs;
2) Hellmuth et al. who studied the effects of a series of (nitro-fatty acids) NFA derivatives regarding their modulatory potency and efficacy on the NF-κB (nuclear factor kappa B) signaling inhibition, induction of Nrf-2 (nuclear factor erythroid 2-related factor 2) gene expression, sEH (soluble epoxide hydrolase), LO (lipoxygenase), and COX-2 (cyclooxygenase-2) inhibition, and their cytotoxic effects on colorectal cancer cells;
3) Mui et al. who reviewed the biological functions of extracellular annexins and their possible therapeutic applications in the treatment of various disease conditions, especially sepsis, and novel diseases such as SARS-CoV-2 infection;
4) Valdrighi et al. who summarized and discussed the emerging evidence of sex differences regarding innate immunity in osteoarthritis (OA) pain to provide evidence on the development of alternative pain relief therapies targeting innate immunity that consider sex differences.
Uncontrolled acute inflammation and its progression to chronic inflammation are associated with the development of many human diseases (Dovizio et al., 2017; Furman et al., 2019; Ballerini et al., 2022). Despite anti-inflammatory agents such as nonsteroidal anti-inflammatory drugs (NSAIDs) (Patrignani and Patrono, 2015), glucocorticoids, antileukotrienes (Scadding and Scadding, 2010), and biologic drugs (Cavalli et al., 2020) are available and have shown efficacy in several clinical inflammation-associated diseases; they are linked with side effects and intrasubject variability in their responses (Bruno et al., 2014). Notably, the possible influence of sex in their responses has not been clarified yet (Farkouh et al., 2021).
Coronavirus disease 2019 (Covid-19) is still a global health problem (World Health Organization, 2021). Only glucocorticoids are known to improve survival among severely ill patients, supporting the concept that an excessive host inflammatory response is responsible for much of the serious illness and death from Covid-19 (The WHO Rapid Evidence Appraisal for COVID-19 Therapies Working Group, 2020).
A paper published by Santoso et al. on this Research Topic verified the capacity of approved drugs to target transcriptional regulators of cytokines associated with the CRS. The authors identified the potential therapeutic effect of 10 drugs on the expression of cytokines upregulated in COVID-19 patients. Moreover, 25 drug combinations were tested, and some showed promising synergistic efficacy in downregulating the expression of inflammatory cytokines. Whether these findings are effective in SARS-CoV-2 infection requires additional studies.
An approach to fight viral sepsis as in COVID-19 has been proposed by Mui et al. using annexins. The annexin superfamily contains over 1,000 proteins found in over 65 different species of plants and animals (Gerke and Moss, 2002). The authors report the evidence suggesting the potential of Annexins use for patients suffering from sepsis and COVID-19-induced sepsis or coagulopathy and ischemic-reperfusion injury. However, confirmation of these benefits is required in human trials.
NFAs are of interest as scaffolds for designing future anti-inflammatory drugs. In fact, NFAs have shown anti-inflammatory, cytoprotective, and anti-tumorigenic effects in different animal models of disease and safety in phase I clinical trials (Piesche et al., 2020). Here, Hellmuth et al. addressed the relationship between the chemical structure of NFA and their biological activity on distinct signaling pathways or selected target proteins and identified the lead compound 9NOA.
Finally, Valdrighi et al. reviewed the emerging evidence of sex differences regarding innate immunity in OA pain. The clarification of this issue will allow the development of more effective pain treatments in both women and men, thus avoiding the exposure of nonresponder individuals to the possible toxicity of drugs. In the future, more research on the analgesic effects of drugs in OA trials should be conducted on women since most data of efficacy were preferentially conducted on male subjects.
AUTHOR CONTRIBUTIONS
PP wrote the manuscript.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Ballerini, P. P., Contursi, A., Bruno, A., Mucci, M., Tacconelli, S., and Patrignani, P. (2022). Inflammation and Cancer: From the Development of Personalized Indicators to Novel Therapeutic Strategies. Front. Pharmacol. 13, 838079. doi:10.3389/fphar.2022.838079
 Bruno, A. A., Tacconelli, S., and Patrignani, P. (2014). Variability in the Response to Non-Steroidal Anti-Inflammatory Drugs: Mechanisms and Perspectives. Basic Clin. Pharmacol. Toxicol. 114 (1), 56–63. doi:10.1111/bcpt.12117
 Cavalli, G. G., Farina, N., Campochiaro, C., De Luca, G., Della-Torre, E., Tomelleri, A., et al. (2020). Repurposing of Biologic and Targeted Synthetic Anti-Rheumatic Drugs in COVID-19 and Hyper-Inflammation: A Comprehensive Review of Available and Emerging Evidence at the Peak of the Pandemic. Front. Pharmacol. 11, 598308. doi:10.3389/fphar.2020.598308
 Dovizio, M., Sacco, A., and Patrignani, P. (2017). Curbing Tumorigenesis and Malignant Progression through the Pharmacological Control of the Wound Healing Process. Vasc. Pharmacol. 89, 1–11. doi:10.1016/j.vph.2017.01.003
 Farkouh, A. A., Baumgärtel, C., Gottardi, R., Hemetsberger, M., Czejka, M., and Kautzky-Willer, A. (2021). Sex-Related Differences in Drugs with Anti-inflammatory Properties. J. Clin. Med. 10 (7), 1441. doi:10.3390/jcm10071441
 Furman, D. D., Campisi, J., Verdin, E., Carrera-Bastos, P., Targ, S., Franceschi, C., et al. (2019). Chronic Inflammation in the Etiology of Disease across the Life Span. Nat. Med. 25, 1822–1832. doi:10.1038/s41591-019-0675-0
 Gerke, V. V., and Moss, S. E. (2002). Annexins: from Structure to Function. Physiol. Rev. 82 (2), 331–371. doi:10.1152/physrev.00030.2001
 Patrignani, P. P., and Patrono, C. (2015). Cyclooxygenase Inhibitors: From Pharmacology to Clinical Read-Outs. Biochim. Biophys. Acta 1851 (4), 422–432. doi:10.1016/j.bbalip.2014.09.016
 Piesche, M. M., Roos, J., Kühn, B., Fettel, J., Hellmuth, N., Brat, C., et al. (2020). The Emerging Therapeutic Potential of Nitro Fatty Acids and Other Michael Acceptor-Containing Drugs for the Treatment of Inflammation and Cancer. Front. Pharmacol. 11, 1297. doi:10.3389/fphar.2020.01297
 Scadding, G. W., and Scadding, G. K. (2010). Recent Advances in Antileukotriene Therapy. Curr. Opin. Allergy Clin. Immunol. 10 (4), 370–376. doi:10.1097/ACI.0b013e32833bfa20
 The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group (2020). Association between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients with COVID-19: a Meta-Analysis. JAMA 324, 1330–1341. doi:10.1001/jama.2020.17023
 World Health Organization (2021). Coronavirus Disease (COVID-19) Pandemic. Available at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019. 
Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Patrignani. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Women in Inflammation Pharmacology: 2021		Author Contributions

		Publisher’s Note

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Pharmacology






OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





