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Abstract

Background: Neoadjuvant radiotherapy is commonly recommended for locally advanced Colorectal
Cancer (CRC) to downstage tumors and facilitate surgical resection. However, preoperative radiother-
apy inevitably disrupts the intestinal microbiota and may induce radiation enteritis. Studies have re-
ported corresponding changes in the oral microbiota of CRC patients, with existing evidence indicat-
ing significant differences in oral microbial composition between CRC patients and healthy individu-
als. This study aims to evaluate the severity of intestinal inflammation at different post-radiotherapy
intervals by analyzing inflammatory cytokine levels in intestinal mucosal samples, and to explore
changes in the oral microbiota of CRC patients following neoadjuvant radiotherapy through high-
throughput sequencing of bacterial 16S rRNA in saliva samples. Methods: Intestinal mucosal and sa-
liva samples were collected from 21 patients in our center who either did not receive radiotherapy or
underwent surgery at varying intervals after radiotherapy. The expression levels of Tumor Necrosis
Factor-alpha (TNF-a), Interleukin-4 (IL-4), and Interleukin-6 (IL-6) in intestinal mucosal tissues were
quantitatively measured using Enzyme-Linked Inmunosorbent Assay (ELISA). Changes in the salivary
microbial community were assessed via 16S rRNA sequencing. Results: In patients who received radi-
otherapy, the concentrations of inflammatory cytokines in the intestinal mucosa were elevated, with
dynamic changes observed in IL-4 levels. Although the levels of these inflammatory markers gradually
decreased over time after radiotherapy, they remained higher than those in non-radiotherapy pa-
tients even at approximately 12 weeks post-radiotherapy. Microbiome analysis revealed certain dif-
ferences in oral microbiota composition between radiotherapy and non-radiotherapy patients, alt-
hough some limitations were noted. Conclusion: During the interval between the completion of neo-
adjuvant radiotherapy and surgery, although radiation enteritis shows some recovery, the inflamma-
tory status remains higher than that in patients who did not receive radiotherapy. Additionally, dif-
ferences in the oral microbiota were observed, providing clues for the exploration of early diagnostic
markers for intestinal diseases.
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Figure 1. Study design and analysis flowchart
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Figure 2. Changes in inflammatory cytokine levels in intestinal mucosa after neoadjuvant radiotherapy
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Figure 3. Representative HE staining images of intestinal mucosa from patients after radiotherapy
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Figure 4. Alpha diversity and between-group differences analysis of salivary microbiota
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Figure 5. Relative abundance of microbial communities at phylum level
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Figure 7. LEfSe analysis of differential species
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Figure 8. Spearman correlation heatmap between oral phyla and intestinal inflammatory cytokines
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