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Introduction. Increased arterial stiffness is a determinant of cardiovascular mortality and an independent marker of cardiovascular disease. Endothelial dysfunction and pro-inflammatory markers are associated with the development and progression of type 2 diabetes mellitus and arterial stiffening. 

Aims. To investigate the effects of metformin alone and in combination with glimepiride on arterial elasticity, endothelial dysfunction and pro-inflammatory cytokines in black type 2 diabetes mellitus patients. 
Methods. 162 participants were enrolled into the study. After screening they were divided into five groups; healthy volunteers (HV) (n=47), type 2 diabetes mellitus patients on metformin only (DMM) (n=18), type 2 diabetes mellitus patients with hypertension on metformin (DMHTM) (n=45), type 2 diabetes mellitus patients on metformin and glimepiride (DMMS) (n=18) and type 2 diabetes patients with hypertension on metformin and glimepiride. PWV and Aix were measured using the AtCor SphygmoCor® system (AtCor Medical, Inc., Sydney, Australia). Endothelin-1 (ET-1), cytokines, vascular endothelial growth factor (VEGF) and transforming growth factor (TGF-β1) levels were determined using Multiplexing with Bio-Plex Pro™ human inflammation panel I assay. 
Results. PWV and Aix were statistically significantly higher in the DMHTMS group when compared to other study groups [P < 0.001, R-squared: 0.2442, F-statistic: 10.99]. ET-1 and TGF-β1 were significantly higher in the treatment groups when compared to HV [F (4, 138) = 12.23, P < 0.0001, R-squared = 0.26]. Interleukin-1β significantly decreased in the DMM and DMHTM when compared to DMHTMS (P=0.0001). There was a positive correlation PWV and systolic blood pressure, HBA1c, Interleukin-1β, interleukin-2, TGF-β1. Aix was also positively correlated to systolic and diastolic blood pressure and interleukin-8. Both PWV and Aix were negatively correlated to interleukin-1ra, significant (p < 0.05) and meaningful (r ≥ 0.2).

Discussion. Metformin alone or in combination with glimepiride did not improve arterial elasticity and did not significantly reduce endothelial dysfunction markers and pro-inflammatory cytokines levels. In addition, increased blood pressure and uncontrolled type 2 diabetes mellitus contributed further to arterial stiffening in type 2 diabetes mellitus black South African patients.
