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Introduction: Severe hemorrhage can lead to global ischemia and hemorrhagic shock (HS), resulting in multiple organ failure 
(MOF) which is considered the leading cause of death and of poor-quality life after severe trauma. The resuscitation after severe 
hemorrhage improves tissue perfusion, but also aggravates injury (reperfusion injury) and triggers a systemic inflammatory 
response, both of which contribute to the development of MOF. Resolvin D1(RvD1) is a member of the resolvin family of pro-
resolution mediators, whose role in the MOF associated with HS has never been investigated. Thus, the aims of the present 
study are (i) to evaluate the potential changes in the plasma levels of RvD1in patients with trauma and haemorrhage and (ii) 
to investigate the effects of exogenous RvD1administration on the organ injury and dysfunction associated with hemorrhagic 
shock (HS) in the rat. 

Materials and methods: Blood samples were drawn from critically injured patients within two hours of injury for lipidomic 
analysis. Rats were submitted to HS (removal of blood to reduce arterial pressure to 30 ± 2mmHg for 90 min) followed by 
resuscitation and treated with RvD1(0.3or 1µg/kg i.v.) or vehicle upon resuscitation. Four hours later, parameters of organ injury 
and dysfunction were determined. 

Results: Plasma levels of RvD1were reduced in patients with severe trauma and hemorrhage. In rats with HS, RvD1attenuated 
the kidney dysfunction, liver injury, and tissue ischemia. RvD1also reduced activation of the NF-κB pathway and reduced the 
expression of pro-inflammatory proteins such as iNOS, TNF-α, IL-1β and IL-6. 

Discussion and conclusions: Plasma RvD1is reduced in patients with trauma-hemorrhage. This finding formed the basis 
for our hypothesis that a restoration of higher plasma levels of RvD1may reduce the MODS associated with trauma/HS. 
Indeed, administration of RvD1on resuscitation reduced the organ dysfunction and injury as well as the local and systemic 
inflammation associated with HS. We propose that these beneficial effects of RvD1are secondary to inhibition of the activation 
of NF-κB resulting in reduced formation of pro-inflammatory cytokines, NO from iNOS and neutrophil recruitment into target 
tissues. Thus, we believe that the reduction of MODS by RvD1in the rodent model used here may be useful in the development 
of a preclinical dossier with the ultimate aim to evaluate RvD1in patients with trauma-hemorrhage. 


