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Glu—-CEST imaging for visualized evaluation of glutamate content and
related protein expression following hypoxic—ischemic brain injury
ZHAO Si—jia, ZHANG Qin, ZHENG Yang
(Department of Radiology, Shengjing Hospital of China Medical University, Shenyang 110004, China)

Abstract: Objective: To validate the role and mechanism of glutamate (Glu) metabolism and its transportersreceptors in
hypoxic—ischemic brain injury(HIBI) using Glu—~CEST imaging. Methods: Twenty—four neonatal pigs(3~5 days old, weighing 1~1.5kg)
were randomly divided into a control group (n=4) and a HIBI group (n=20). The HIBI group was further divided into subgroups
based on the time after HIBI (0~6h, 6~12h, 12~24 h, 24~48 h, 48~72 h; n=4 per subgroup). Changes in Glu levels in the basal
ganglia at different time points after HIBI were detected using 7.0T MR Glu-CEST imaging. The expression of Glu transporters/
receptors (vGLUT1, NMDAR2A, mGluR2+3) was observed using Western blot, and relevant correlations were analyzed. Statistical
significance was set at P<0.05. Results: Compared with the control group, the Glu-CEST effect in the HIBI group exhibited a
“double—peak” pattern, with peaks at 6~12 h and 24~48 h (P<0.001). Compared with the control group, vGLUT1 expression
increased at 0~6 h after HIBI, slightly decreased at 6~12h, increased again and reached its peak at 12~24 h(P<0.001), and then
decreased. NMDAR2A expression significantly decreased at 0~6 h, increased thereafter, and decreased again at 24~48 h(P<0.001).
The expression of mGluR2+3 gradually increased after HIBI, peaked at 12~24 h (P<0.001), and then decreased subsequently.
Correlation analysis showed that the Glu—CEST effect was negatively correlated with NMDAR2A expression (r=—0.514, P=0.001).
Additionally, vGLUT1 expression was positively correlated with mGluR2+3 expression (r=0.556, P=0.005), and NMDAR2A was
positively correlated with mGluR2+43 expression during the 0~48 h period after HIBI (r=0.6442, P=0.007). Conclusion: Glu-CEST
imaging can visually assess changes and regional differences in Glu levels in the brain following HIBI in neonatal pigs. The
dynamic changes in Glu-related protein expression after HIBI may reveal the regulatory mechanism of excitotoxic brain injury.

Key words: Hypoxia—Ischemia, Brain; Brain Injuries; Magnetic Resonance Imaging
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Figure 1. Definition of ROI in Glu—CEST imaging. The ROI
was selected using T,WI axial images, with the right basal ganglia
region chosen as the ROI for Glu—CEST.
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Figure 2. Glu—CEST images

and changes in Glu—CEST effect values in the control group and the HIBI model group. Glu—CEST images of the basal ganglia region in

model pigs at different time points after HIBI and in the control group(Figures 2a~2f: control group, 0~6 h, 6~12h, 12~24 h, 24~48 h, 48~72

h). Two peak values at 6~12h and 24~48 h showed statistically significant differences compared with the control group(P<0.01).
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Figure 4. Scatter plot of the correlation between Glu—CEST effect values and NMDAR2A expression after HIBI (Figure 4a), Scatter plot

of the correlation between mGluR2+43 and vGLUT1 expression after
NMDAR2A expression after HIBI 0~48 h(Figure 4c).
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