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Background and aim: In the past, we documented that high glutamate release is associated to ischemic injury in primary 
hepatocytes submitted to warm ischemia (Storto et al., 2000); recently, we found that mGluR5blockade significantly reduces 
the necrosis in both cold and warm ischemia reperfusion injury models (Ferrigno et al., 2018). In addition, we demonstrated 
the protective role of 2-methyl-6(phenylethylnyl)pyridine (MPEP), an allosteric negative modulator of mGluR5, in reducing 
Bax/Bcl-2ratio using livers submitted to cold storage and reperfusion. The same trend occurred using mice knock-out for 
mGluR5(Ferrigno et al., 2018). Extending transplant criteria to include livers obtained from donors after cardiac death (DCD) 
could increase the liver donor pool, but cold storage of these ischemic organs leads to poor graft function after transplantation. 
In this study, using a liver cold-storage model, we evaluated whether the use of MPEP reduces the hepatic preservation injury 
in livers obtained from DCD rats.

Methods: We compared the recovery of livers from DCD versus MPEP-treated DCD preserved by cold storage. Livers from DCD 
animals were isolated after a warm ischemic time that started after cessation of blood flow to the liver by phrenotomy. After 30 
minutes of warm ischemia, livers were isolated and preserved for 22hours by cold storage using University of Wisconsin (UW) 
solution. At the end of the preservation period, livers were washed out with 50 mL Ringer Lactate via the portal vein cannula. 
In MPEP-treated DCD, the negative allosteric modulator was administered 30 min before phrenotomy (10/mg/kg) and also 
added to the UW solution (3µM). Lactate dehydrogenase (LDH) release during washout was quantified as necrosis index. Liver 
samples were collected after washout for Western blot analysis of the expression of inducible Nitric Oxide Synthase (iNOS), 
endothelial NOS (eNOS), ICAM-1as well as markers of apoptosis (caspase-3; caspase-9and bax). 

Results: Comparable levels of LDH enzyme release were detected during washout comparing livers from DCD versus MPEP-
treated DCD group. The evaluation of eNOS and iNOS demonstrated that a change occurred only in eNOS content that 
increased in livers treated with MPEP. No difference in hepatic iNOS expression occurred. ICAM-1expression was drastically 
reduced in the MPEP-treated liver when compared to liver from DCD only. MPEP treatment was also associated with a significant 
reduced activation of the apoptosis markers caspase-3, caspase-9and bax.

Discussion and conclusions: These results suggest that MPEP can be used to reclaim DCD livers subjected to an additional 
period of cold ischemia during hypothermic storage. In fact, MPEP donor pretreatment and organ treatment during cold 
storage protects against apoptosis and significantly increased eNOS, whose overexpression has been previously demonstrated 
to be protective in hepatic ischemia/reperfusion (Zhang et al., 2016). As, so far, no other experimental data on the use of MPEP 
in DCD liver are available, future experimental investigations in liver transplantation models are needed to put these results 
into perspective.


