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[ Abstract] Objective To investigate the feasibility of glutamate chemical exchange saturation
transfer ( GluCEST) imaging for diagnosing rectal cancer and its potential value in predicting pathological
characteristics. Methods This was a prospective cohort study. Metabolomic analysis was performed using
four pairs of matched rectal cancer tissues and normal intestinal wall tissues sourced from the Biobank of the
Affiliated Hospital of Jiangnan University to compare glutamate levels. Human colorectal cancer cell line
xenograft models (BALB/c, male nude mice, n=3) were established to validate the feasibility of GluCEST
imaging. A total of 41 patients (31 males, 10 females, age 45—88 years) with pathologically confirmed rectal
adenocarcinoma who underwent GluCEST imaging at the Affiliated Hospital of Jiangnan University between
January 2022 and November 2023 were prospectively enrolled. GluCEST signal was quantified by measuring
the magnetization transfer ratio asymmetry ( MTRasym) at 3.0 parts per million ( ppm). MTRasym values
were compared between tumor and normal intestinal wall regions, and correlations with TNM stage, differen-
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tiation grade, lymphovascular invasion, perineural invasion, and Ki-67 were analyzed. The differences in
MTRasym values among groups were compared using independent-sample ¢ test. Correlations of MTRasym
values with various metrics were assessed by Spearman rank correlation analysis. Results Metabolomic analysis
confirmed a higher relative abundance of glutamate in tumor tissues compared with normal intestinal walls
tissues ( (2.85+0.18)x10° vs (1.53+0.20) x10°; 1=9.79, P<0.001). Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway analysis revealed significant activations of both glutamate-related neuroactive
ligand-receptor interactions and the ferroptosis pathway in tumor tissues. In the xenograft model, GluCEST
signals were elevated in tumor tissues (MTRasym: 1.60%—2.20%). In the clinical cohort, tumor regions
showed significantly higher MTRasym values than normal intestinal wall regions ( (2.49+1.13)% vs (0.97+
0.23)%; t=5.73, P<0.001), with weak to moderate correlations observed with N stage, differentiation
grade, lymphovascular invasion and perineural invasion, and Ki-67 (r, values: 0.32-0.49, P values: 0.001-
0.040). Conclusion GluCEST imaging shows potential as a non-invasive biomarker for evaluating patho-

logical characteristics of rectal cancer.
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