Modulation of Transglutaminase 2 in dysglycaemia-related endothelial dysfunction
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Introduction. The transamidase activity of transglutaminase 2 (TG2), linked to its open conformation, is implicated in endothelial dysfunction in diabetes. We recently observed that the TG2 inhibitor LDN-27219 promotes the enzyme’s closed conformation, acutely inducing vasorelaxation and enhancing smooth muscle sensitivity to nitric oxide (NO) in isolated arteries.
Aims. We investigated whether long-term modulation of TGM2 with the inhibitor LDN-27219 prevents endothelial dysfunction in diabetic mice, and whether TGM2 expression associates with vascular pathology in dysglycaemia.
Methods. In vivo, male db/db mice received intraperitoneal LDN-27219 for three weeks, compared with oral candesartan. Mean arterial pressure (MAP) was measured by tail-cuff plethysmography. After the three-week treatment, endothelium-dependent and -independent vasorelaxation were evaluated ex vivo in myograph-mounted mesenteric arteries by relaxations to acetylcholine and to the nitric oxide (NO) donor sodium nitroprusside (SNP) respectively. Endothelial cell survival and NO production under high glucose were assessed in vitro. In apoe−/− mice subjected to transient hyperglycaemia as a model of early atherosclerosis, TGM2 expression and aortic valve plaque deposition were analyzed.
Results. Small mesenteric arteries from male db/db mice displayed impaired endothelium-dependent vasorelaxation without changes in SNP responses or MAP. LDN-27219 prevented this impairment more effectively than candesartan, although only candesartan reduced MAP. LDN-27219 preserved endothelial viability and increased NO production in vitro. In apoe−/− mice, transient hyperglycaemia increased aortic valve plaque deposition selectively in females, strongly associated with TGM2 overexpression compared to males.
Discussion. Long-term modulation of TGM2 with LDN-27219 prevents endothelial dysfunction in diabetes independently of blood pressure, by preserving endothelial survival and NO production. Moreover, findings in the apoe−/− model suggest that TGM2 overexpression contributes to the initiation of atherosclerosis in a sex-specific manner, pointing to a role in both early vascular injury and sex differences in diabetic complications.
