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Trajectories of cerebral oxygen metabolism and cerebral perfusion changes in aging WU Di,ZHU Wen-
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zhong University of Science and Technology, Wuhan 430030,China

[Abstract] Objective: To investigate the trajectories of resting-state cerebral metabolic rate of
oxygen (CMRO,),oxygen extraction fraction (OEF),and cerebral blood flow (CBF) in aging with
cluster analysis of time evolution (CAT) for quantitative susceptibility mapping (QSM) and quantita-
tive blood oxygen level dependent (gBOLD) imaging-based OEF and CMRO, mapping (CAT-QQ).
Methods; One hundred and eight healthy subjects were prospectively collected (age;20~70 years;42
males and 66 females). Enhanced gradient echo T, star weighted angiography (ESWAN) and three-di-
mensional pseudo-continuous arterial spin labeling (3D-pCASL) were used to reconstruct resting-state
CMRO, ,OEF,and CBF maps. The difference of CMRO, , OEF,and CBF between global gray matter
(GGM) and global white matter (GWM) and between genders were compared. Correlation of the
three parameters from different lobes in GGM and GWM and deep gray matter regions with age were
also analyzed. Results; CMRO, and CBF were higher while OEF was lower in GGM compared to those
in GWM (P<C0. 05). Females showed higher CMRO, and CBF in the GGM and GWM than males
(P<C0.05). The OEF between genders was no significant difference. After adjusting the effect of gen-
der as a confounding factor,there were negative correlations of the CMRQO, and CBF in the GGM with
{EE B AL:430030 a0, A8 R R 2 TR B 2 B B s () 3 R e g B
PEE B A : 72l (1995 —) , L, AL TR LB AE A F A & RGN AR 12 W 558 LA,
BEINESE 5K E . E-mail: zjws520@ qq. com

EEWE :EHK ARG E G0 H (81730049 5 [ 5 H AR} 27 JE G kA B 4 01 H (U22A20354) 5 [ 58 A AR B} ik 4 K 47 3k
43 H (81801666)



TS 2023 45 7 A% 38 %45 7 #  Radiol Practice, Jul 2023, Vol 38,No. 7 817

age (P<C0.05),while no significant correlations were found between OEF in the GGM and age or be-

tween three parameters in the GWM and age. CBF in the insula, CMRO, in the putamen and three pa-

rameters in the caudate were significantly different between age groups (P<C0. 05). Conclusion: CM-
RO, and CBF gradually decrease with normal aging while OEF is relatively stable. CAT-QQ together

with 3D-pCASL are of feasibility for accurate quantification of cerebral oxygen metabolism and cere-

bral perfusion,which may be useful for understanding pathological mechanism for diseases involving

metabolism and perfusion impairment.

[Key words] Aging; Cerebral metabolic rate of oxygen; Cerebral oxygen extraction; Cerebral

blood flow; Quantitative susceptibility; Quantitative blood oxygen level dependent imaging
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