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Introduction: 
Normobaric hyperoxia (NH) is widely used in critical care, but its effects on cerebral hemodynamics are not fully 
understood [1,2]. Intravenous vitamin C has been proposed to reduce reactive oxygen species–mediated 
vascular dysfunction, yet its impact on cerebral autoregulation (CA) during NH has not been prospectively 
studied. Objective was to assess the effect of intravenous vitamin C on CA, oxidative stress and cerebral blood 
flow velocities (CBFV) during NH in healthy volunteers.  
Methods: 
Prospective, randomized, single-blind, placebo-controlled crossover trial. 30 minutes before NH, healthy subjects 
received either ascorbic acid (2g IV) or NaCl 0.9%. NH was induced by 100% FiO₂ via non-rebreather mask at 15 
L/min for 30 minutes. TCD measurements and blood samples were performed at baseline (T0), end of NH (T1), 
and one-hour post-NH (T2). Stress oxidative markers and circulating microvesicles (Mvs) were measured. CBFV 
was recorded using a TCD insonating the MCA. CA was quantified by TFA, and by the Mxa index. PaCO₂ was 
measured at each timepoint. 
Results: 
Ten volunteers completed both sessions. NH induced a significant CBFV reduction in the vitamin C group (57.5 
± 9.1 vs. 51.2 ± 9.9 cm/s; p = 0.009), which remained stable at T2. In contrast, the NaCl group showed a non-
significant decrease at T1followed by a significant rebound at T2 (57.3 ± 12.4 cm/s; p = 0.014), exceeding 
baseline. The Mxa index improved during NH in both groups. PaCO₂ and other CA-related parameters remained 
unchanged across all timepoints. AQP4ͻ/GFAPͻ MVs showed a significant increase at T1 in the NaCl group (p 
0.0371), whereas no significant change was observed in the vitamin C group. 
Conclusion: 
NH significantly reduced CBFV and transiently improved Mxa-based autoregulatory efficiency. Vitamin C may 
attenuate NH-induced astrocytic stress responses. These findings need confirmation and may inform antioxidant 
strategies in critically ill patients requiring oxygen therapy. 
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Figure 1. Circulating microvesicle levels expressed as percentage of baseline (control) 
values at each measurement timepoint. 


