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Abstract: [ Objective] To investigate the effects of different doses of uncooked corn starch (UCCS) , type 2 resistant

starch, on intestinal mucosal barrier function in mice and to explore the potentional underlying mechanisms. [ Methods]
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Twenty C57BL/6 mice were randomly assigned to four groups and fed either a standard diet (control group) or diets
supplemented with low (188.8 g/kg), medium (314.8 g/kg) , or high (440.6 g/kg) doses of UCCS for 8 weeks. Body weight
and disease activity index (DAI) were monitored. At the endpoint, colon length was measured; histopathological changes
in were assessed via HE staining. The expression of tight junction proteins (ZO-1, E-cadherin, and Villin) in the colonic
mucosa were detected using immunofluorescence. Serum inflammatory cytokines (IL-6, TNF-«, IL-18, MIP-1a/CCL3)
and fecal calprotectin levels were measured by ELISA. Gut microbiota alterations were analyzed via 16S rRNA gene
sequencing and PICRUSt2 functional prediction. [ Results] Compared with the control group, UCCS intervention across all
doses significantly shortened colon length (P=0.0005) and increased colonic inflammation scores (P=0.0133).
Immunofluorescence revealed a significantly reduction in the expression and co—localization of ZO-1 and Villin in the
colonic mucosa ( P < 0.05) . Systemic inflammation was evidenced by significantly elevated serum levels of IL—
6 ( P=0.0064), TNF-a (P=0.000 1), IL-18 (P=0.001 4), and MIP-1a/CCL3 (P<0.000 1). Fecal calprotectin levels
were also significantly increased during the early phase (weeks 1-2, P<<0.05). 16S rRNA sequencing showed that UCCS
significantly altered the B —diversity of the gut microbiota (P<<0.05) , characterized by the enrichment of butyrate—
producing Clostridia_UCG-014, and the opportunistic pathogen Desulfovibrio, alongside a decreased abundance of
immunomodulatory genera Akkermansia and Dubosiella. PICRUSt2 analysis suggested that UCCS modulated metabolic
pathways related to energy metabolism, glutathione metabolism, and sulfur cycling.[ Conclusion] Long—term or high—dose
intake of UCCS may disrupt gut microbiota homeostasis and trigger inflammation response, thereby damaging the intestinal
mucosal barrier. These findings suggest that the clinical or dietary application of UCCS should be cautioned regarding dose—
dependent risks of intestinal injury.
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A: Body weight changes in mice over the 8—week experimental period (n=5). B: Total feed intake and average UCCS consumption (g/g body weight).

The average UCCS consumption in the low—, medium—, and high—dose groups was 0.20+0.01, 0.34+0.01, and 0.48+0.01 (g/g body weight),

respectively. C: Dynamic changes in DAI scores throughout the experiment. D: Colon length measured after 8 weeks of UCCS treatment. Colon lengths in

the control, low—dose, medium—dose, and high—dose groups were 6.62+0.15 cm, 5.72+0.22 c¢m, 5.10+0.23 c¢m, and 5.38+0.22 cm, respectively. E:

Representative HE staining images of mouse colon tissue (20Xmagnification), Scale bar=100 pm. Inflammation scores were 0.60+0.25 (control), 2.40+

0.51 (low—dose), 2.40+0.40 (medium—dose), and 2.20+0.37 (high—dose). All data are presented as mean+SEM. Statistical analysis was performed using
ordinary one=way ANOVA. ns: not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.000 1.
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Fig. 1 Effects of different doses of uncooked corn starch on body weight and intestinal mucosa of mice
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A-B: Representative immunofluorescence images of mouse intestinal mucosa. (A) Co—staining of Villin (red) and E-cadherin (green); (B) Co-
staining of ZO-1 (red) and E—cadherin (green). Nuclei were counterstained with DAPI (blue). Scale bar=100 wm. C=D: Quantitative analysis of Villin
(C) and ZO-1 (D) expression based on immunofluorescence intensity. Data were analyzed using the Kruskal-Wallis test. E-F: Quantification of cell
populations co—expressing Villin/E-cadherin (E) and ZO-1/E-cadherin (F). Data were analyzed using ordinary one-way ANOVA (n=3). ns: not
significant, *P < 0.05, ¥*P < 0.01, ***P < 0.001, ****P < 0.000 1.
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Fig. 2 Effects of different doses of uncooked corn starch on the intestinal epithelial barrier function in mice
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A: Serum levels of inflammatory cytokines (IL-6, TNF-a, IL-1f) and chemokine (CCL3) measured by ELISA, Control (n=3), UCCS group (n=5).

B: Time—course analysis of fecal calprotectin levels in mice over 8 weeks, measured by ELISA, Control (n=3), UCCS group (n=4).All data are presented as

mean+SEM. Statistical analysis was performed using ordinary one—way ANOVA. ns: not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P <

0.000 1.
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Fig.3 The effect of different doses of uncooked corn starch on inflammatory cytokine release in mice
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A—-C: Alpha diversity analysis of the gut microbiota. (A) Shannon diversity index, (B) Simpson diversity index and (C) Chaol richness estimator, an
increasing trend was observed in the Shannon and Simpson indices of the high—dose group, no statistically significant differences were detected among
the groups (P>0.05). D—E: Beta diversity analysis based on Anosim. Both unweighted (D) and weighted (E) Anosim analyses revealed significant
separation in microbial community structure among groups, with the high—dose group showing distinct clustering compared to other groups. F: Relative
abundance of the top 10 bacterial genera in fecal microbiota composition across groups. G: PICRUSt2-predicted functional potential of core metabolic
pathways in the gut microbiota following different doses of UCCS intervention. H: Spearman correlation heatmap between the relative abundances of key
differential genera (Desulfovibrio and Clostridia_UCG-014) and the functional potential of core metabolic pathways predicted by PICRUSL2. Color

intensity indicates the strength and direction of correlation (dark green: strong positive correlation, r =+1.0; gray: strong negative correlation, r ==1.0).

The selected pathways encompass functions related to oxidative stress, inflammation, energy metabolism, and substance metabolism.
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Fig. 4 Effects of uncooked corn starch on gut microbiota composition in mice
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