
Classical theory of inflammation 

(days)	

•  Vasodilation and accumulation of oedema-derived soluble 
inflammatory mediators (histamine, complement, ecc.) 

•  Recruitment of proinflammatory leukocytes  
•  Production of proinflammatory arachidonic acid-derived 

eicosanoids (prostaglandins, leukotriens, tromboxanes, ecc.) 
•  Production of proinflammatory cytokines and chemokines 
•  Induction of pro-inflammatory macrophages/microglia  
•  Tissue disruption 
•  Central and Peripheral pain 

How is Inflammation resolved? 

Resolution has been thought for a long time to 
be driven by simple cessation or overtime 

dilution of inflammatory stimuli. 



Updated theory of inflammation 
Resolution of inflammation: the beginning programs the end 

Both inflammation and resolution are finely 
orchestrated processes, and resolution is not a passive 
mechanism but a rather active process characterized 
by biosynthesis of a class of molecules termed as 

Specialized pro-resolving mediators (SPMs). 

SPMs: Lipoxins, Resolvins (E-series and D-series), Protectins  
and Maresins 



•  Inhibition of proinflammatory leukocyte  
•  Clearance of pathogens and debris 
•  Induction of apoptosis of leukocytes/neutrophils (efferocytosis)  
•  Inhibition of proinflammatory mediators production 
•  Induction of anti-inflammatory macrophages/microglia (M1 à M2 switch)  
•  Tissue healing and regeneration 
•  Central and Peripheral pain reduction 
•  Production of Abs from plasma cells 

Do SPMs also affect adaptive immunity-driven  
chronic inflammatory responses? 

SPMs inhibit 
CD8 and CD4 T 
cell responses 



SPMs are not cytotoxic and do not affect T cell inhibitory properties 



SPMs prevent Th1 and Th17 cell 
differentiation while promote de novo 

generation of Treg cells 



Mice deficient for D-resolvins and maresins production show enhanced Th1 and Th17 and 
reduced Treg cells, that are counteracted by a DHA-rich diet or by the in vivo 

treatment with a specific resolvin 
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Summary	



Current and future investigation 
•  Specific	 pro-resolving	 lipid	 mediators	 are	 altered	 in	 several	 models	 of	 chronic	 inflammatory	 and	

neuroinflammatory	disorders	

•  Chronic	 administration	 of	 resolvins	 in	 vivo	 or	 in	 vitro	 exerts	 neuroprotective	 and	 anti-inflammatory	
effects	

•  Chronic	 inflammation	and/or	neuroinflammation	might	be	ascribed	to	an	 impairment	of	 the	SPM-
dependent	resolution	machinery	and	mechanisms	

SPMs	as	novel	biomarkers	of	diagnosis	
and	progression	as	well	as	novel	

therapeutic	strategy	based	on	boosting	
an	endogenous	pathway	that	promotes	
resolution	of	inflammation	rather	than	

suppression	of	inflammation!	


