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Dose-dependent effects of head-ward fluid shift with hypercapnia on cerebral
blood flow autoregulation
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We evaluated cerebral autoregulation during 10-min combined exposure to
three angles of head-down tilt (HDT) and 3% CO2 inhalation (5° HDT+C02, 15° HDT+C02, and 30° HDT+
C02), on twenty healthy participants. Arterial pressure and cerebral blood flow (CBF) waveforms were

obtained. Cerebral autoregulation was evaluated by transfer function analysis between waveforms.
One of the cerebral autoregulation indexes (Gain) increased significantly with 15° HDT+C0O2 and 30°
HDT+C02, but not with 5° HDT+CO2. These results suggest weakened dynamic cerebral autoregulation
with the combination of moderate cephalad fluid shift and mild hypercapnia.
We also reported following findings from related our experiments. CBF would maintain with 30° HDT
alone. Contrary to our expectation, regional cerebral oxygen saturation increased by HDT. There are
no major differences in CBF between head positions with neck flexion and extension despite the
difference in the cerebral perfusion pressure
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Figure 2. Group ges and individual changes in noninvasive intracranial pressure (nICP), mean cerebral blood velocity, and transfer function gain in
the low-frequency range during head-down tilt (horizontal (0° HDT), —10° HDT, and —30° HDT]. nICP (A); mean cerebral blood velocity in the middie cerebral
artery (mean MCAV; B); and transfer function gain in the low frequency range (Gain LF; C). One-way repeated-measures analysis of variance (ANOVA; n = 17;
niCP, P < 0.001; mean MCAV, P = 0.467; Gain LF, P = 0.766) and the Tukey'’s test were used to determine significant differences (nICP: horizontal vs. —30°
HDT, P < 0.001; ~10° HDT vs. —~30° HDT, P < 0.001).
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