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[Abstract] Objective: This study was aimed to utilize glutamate chemical exchange saturation transfer (GluCEST)
imaging technique to quantitatively analyze glutamate changes of the nucleus accumbens in patients with schizophrenia
(SCZ) ,and to explore the correlation between these changes with clinical symptoms and the functional connectivity of the
nucleus accumbens (NAc) and the whole brain, thus to provide evidence for constructing objective imaging markers and po-
tential targeted.Methods: Twenty-eight patients diagnosed with SCZ according to DSM-5 were recruited,along with a healthy
control (HC) group of nineteen age- and sex-matched individuals. The positive and negative syndrome scale (PANSS) for
schizophrenia was used to evaluate symptom severity in all patients. All subjects underwent 3.0T MR scanning with high-
resolution T; WI, GIuCEST, and resting-state {MRI sequence. Magnetization transfer ratio asymmetry (MTR,. ), norma-
lized CEST ratio (CESTR™),and magnetization transfer ratio relaxation (MTRg..) were measured to quantitatively assess
the glutamate level of NAc.Spearman rank correlation analysis was used to evaluate the associations between NAc GluCEST
metrics, clinical scores,and FC between the NAc and brain regions showing significant difference (including cerebellum,
basal ganglia,and cingulate gyrus).Results: Compared with the HCs group,the GIuCEST based on the magnetization trans-
fer ratio relaxation due to exchange (MTRg. ) analysis in the left nucleus accumbens were reduced in SCZ group (P =
0.03).Furthermore, the functional connectivity of the left nucleus accumbens with thecerebellum, right caudate, and right
middle cingulate was weakened, as was the connectivity of the right nucleus accumbens with the cerebellar Wl lobe, mid-
brain, right cerebellar IV and V lobes,and left middle cingulate (all Ppwe<C0.05).MTRg in SCZ patients showed a signifi-
cant negative correlation (r= —0.43, P =0.021) with the general psychopathology scores in PANSS. The connectivity

strength between the left nucleus accumbens and right cerebellum was positively correlatedwith MTR.,. (r =0.38, P =
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0.0487).Conclusion: There is a decrease in glutamate in the nucleus accumbens of SCZ patients, which is significantly asso-

ciated with altered functional connectivity, potentially leading to emotional and cognitive dysfunction. The GIuCEST tech-

nique effectively reveals the changes in glutamate, providing a basis for a deeper understanding of the pathological mecha-

nisms of SCZ and guiding targeted treatments.
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