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Oxygen-induced brain BOLD-fMRI signal change

WANG Xia, TAO Xiao-feng”
Department of Radiology,Changzheng Hospital, Second Military Medical University,Shanghai 200003, China

[ABSTRACT] Objective: To observe the signal changes of blood-oxygen-level-dependent functional MRI (BOLD-fMRI) in
brain tissue after inhalation of oxygen. Methods: Fifteen volunteers, 9 males and 6 females, were included in the present
experiment. The [MRI was conducted using 1. 5T Singna Double-gradient Super Conducting Magnetic Resonance Imaging system
(GE Inc). Bold-fMRI scanning was conducted using GRE-EPI sequence and data analysis was done using SPM2 software.
Meanwhile, the BOLD-fMRI T, signal changes after 15 s and 6 min inhalation of pure oxygen were observed and compared with
those after inhaling normal air. Results: No obvious activation of BOLD-fMRI was observed in the whole brain after inhaling
normal air. Fifteen seconds after inhaling pure oxygen, the signal changes in the whole brain mainly manifested as the signal
decrease in the gray matter, with average signal change being (—0. 041 40. 31)% in the gray matter and about (0. 056
0.26) % in the white matter; the changes were significantly different from those of the normal air group (P<C0. 001). Six
minutes after inhaling pure oxygen, signal changes in the whole brain mainly manifested as the signal increase in the white
matter, with the average signal change being about (0. 01540. 365) % in the gray matter and (0. 14£0. 278) % in the white
matter; the changes were significantly different from those of the normal air group (P<Z0. 001). Conclusion; Inhaling oxygen for
different time periods can cause different BOLD signal changes in brain tissues. BOLD T, signal in grey matter is decreased after
short-time inhalation and is increased in white matter after long-time inhalation.
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Fig 1 Observation methods after inhaling pure
oxygen for short period (A) and long period (B)

A: The first 15 s is the unstable phase for BOLD; activating for 15s

at every time and resting for 1. 5 min; totally collected for 3 times,

with scanning time being 5. 5 min. B: The first 20 s is an unstable

phase for BOLDj;activating for 6 min at every time,and resting for 6

min. Totally collected twice, with scanning time being 18 min 20 s
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Tab 1 Total voxel quantity distribution in areas of interest

Under normal air

After inhaling pure oxygen for 15 s

After inhaling pure oxygen for 6 min

Area of interest Positive Negative Positive

Negative Positive Negative

activation activation P value activation activation P value activation activation P value
Left cerebellar 41 45 <0. 001 899 1527 <C0.001 6 986 2 692 0. 001
Frontal lobe 47 <0. 001 829 1582 <C0.001 6 799 1753 <0. 001
Temporal lobe 4 9 <0. 001 546 1419 <C0.001 6 892 1 888 <0. 001
Occipital lobe 21 0 <0. 001 894 501 <C0.001 6 733 1606 <0. 001
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Fig 2 BOLD-fMRI result
A:No obvious signal changes were found in the partial brain signal distribution under normal air; B: After 15 s oxygen inhalation, significant sig-
nal decrease was found in the grey matter;C: After 6 min oxygen inhalation, significant signal increase was observed in the grey matter. Red color

indicates signal increase, blue indicates decrease. D: BOLD signal changes in the grey matter and white matter
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