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Timeline of the milestones in the investigation of fibrosis over the past 300 years

Adv. Sci. 2025, 12, 2410416



FIBROSIS: FROM MECHANISMS TO MEDICINES
Henderson NC et al. Nature. 2020 November ; 587(7835): 555-566.
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Senescence and tissue fibrosis:
opportunities for therapeutic
targeting

Figure 1. The 12 hallmarks of aging and targeting cellular senescence as an
emerging novel therapeutic strategy for fibrosis

Trends in Molecular Medicine, December 2024, Vol. 30, No. 12



Senescence and tissue fibrosis: opportunities for therapeutic targeting
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Macrophag - fibroblast cross-talk

AutoimmunityReviews23(2024) 103637



The NLRP3 inflammasome in fibrosis and aging: The known unknowns

ASC: apoptosis-associated speck-like protein
Fig. 1. Regulatory mechanism of the NLRP3 inflammasome.

Ageing Research Reviews 79 (2022) 101638



Szisztémas sclerosis
IgG4-related betegség

FIBROSIS: FROM MECHANISMS TO MEDICINES

Henderson NC et al. Nature. 2020 November ; 587(7835): 555-566.
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Inflammation and immunity in pathogenesis and treatment
Heukels P et al. Respiratory Medicine 147 (2019) 79-91.
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Az ILD klasszifikacioja

Am J Respir Crit Care Med Vol 205, Iss 9, pp e18—e47, May 1, 2022



Eur Respir J 2023; 61: 2103187



Physiol. Res. 73: 487-497, 2024



Stefanikova et al. European Journal of Medical Research (2025) 30:1232 Canadian Respiratory Journal Volume 2025, Article ID 3183241, 22 pages



Fibrocyta — myofibroblast atalakulas Szignal-transzdukcid folyamata

Int. J. Mol. Sci. 2022, 23, 14959. https://doi.org/10.3390/ijms232314959



Inflammation and immunity in IPF pathogenesis and treatment

Heukels P et al. Respiratory Medicine 147 (2019) 79-91.
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Inflammation and immunity in IPF pathogenesis and treatment
Heukels P et al. Respiratory Medicine 147 (2019) 79-91.




Principal pathophysiological components of airway Asthma and Post-Asthmatic Fibrosis
remodeling emergence in allergic asthma.

«. 2023 Nov 7;24(22):16042. doi: 10.3390/ijms242216042. Biomedicines 2022, 10, 17.






Complex mechanisms driving the pathological
development of NAFLD.

Drug Discovery Today d Volume 29, Number 3 d March 2024



Immune mechanisms linking
metabolic injury to
inflammation and fibrosis in
fatty liver disease — novel
insights into cellular

communication circuits

Peiseler M et al. Journal of Hepatology 2022
vol. 77 j 1136-1160.




Metabolic reprogramming in liver fibrosis

Figure 1. General mechanisms of liver fibrosis and main metabolic adaptations in macrophages, lymphocytes, and activated hepatic stellate cells

Cell Metabolism 36, July 2, 2024



Metabolic reprogramming in liver fibrosis

Figure 3. Metabolic reprogramming in
fibrogenic hepatic stellate cell activation

Figure 1. General mechanisms of liver fibrosis and main metabolic adaptations in macrophages, lymphocytes, and activated hepatic stellate cells

Cell Metabolism 36, July 2, 2024



Autoimmun majbetegségek és fibrosis

Liver International, 2025; 45:70190




Autoimmun majbetegségek és fibrosis

Liver International, 2025; 45:70190




Drug Discovery Today d Volume 29, Number 3 d March 2024
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Nature Reviews Cardiology volume 18, pages479-498 (2021)



https://www.nature.com/nrcardio
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Myocardial fibrosis from the perspective of the extracellular matrix: Mechanisms to clinical impact

Matrix Biology 134 (2024) 1-22



Myocardial fibrosis from the perspective of the extracellular matrix: Mechanisms to clinical impact
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Metabolism 166 (2025) 156173
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Trends in Endocrinology & Metabolism, January 2024, Vol. 35, No. 1
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Neutrofil sejtek és fibrosis

The FASEB Journal, 2025; 39:e70992
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Contributions of Immune Cells and Stromal Cells to the Pathogenesis of Systemic Sclerosis: Recent Insights
Bingying Dai et al. 2022. Front. Pharmacol. 13:826839.
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The role of innate immune cells including monocytes, macrophages, and dendritic cells in the fibrosis in SSc.



Contributions of Immune Cells and Stromal Cells to the Pathogenesis of Systemic Sclerosis: Recent Insights
Bingying Dai et al. 2022. Front. Pharmacol. 13:826839.
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Fibrosis

Int. J. Mol. Sci. 2025, 26, 9596



TGF-B

Novekedési faktorok és fibrosis

Int. J. Mol. Sci. 2025, 26, 9596
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Szervi érintettségek pathogenezise


http://www.eustar.org/imaging/img2001.htm

Nature Reviews Rheumatology volume 16, pages702-714 (2020)



https://www.nature.com/nrrheum

Nature Reviews Rheumatology volume 16, pages702—-714 (2020)
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Fibrosissal jaré korképek kezelése
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Targeting Fibrosis: From Molecular Mechanisms to
Advanced Therapies

Adv. Sci. 2025, 12, 2410416



Targeting fibrosis: mechanisms and clinical trials

Zhao M et al. Signal Transduction and Targeted Therapy (2022) 7:206



Lactate and lactylation:
novel perspectives on
fibrosis pathogenesis and
therapeutic directions

Liang et al. Journal of Translational Medicine (2025) 23:705



Senescence and tissue fibrosis:
opportunities for therapeutic
targeting

Trends in Molecular Medicine, December 2024, Vol. 30, No. 12



Uj fibrosisgatlé kezelési lehetdségek

Pharmacological Research 205 (2024) 107245



Mechanisms of mesenchymal stem cell
(MSC)-based therapy for fibrosis

Adv. Sci. 2025, 12, 2410416



Circulation Research. 2024;135:1161-1174
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Allogeneic CD19-targeted CAR-T therapy in patients
with severe myositis and systemic sclerosis

Cell 187, 4890-4904, September 5, 2024
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