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= & Intestinal Diseases

THHDIM|RDEA > b

R BIC N3 5 KRR O R GBED THI - IR
& EEREIC S 5 v Y a VKR MR ORE DR S OIRENIR 2 REE L 720,

< RAEMIGREE T V= RICy ) a vIKEF 2 MR R ROE L7z L 25 Ko R & .,
ik D RAE~ — 7 — PEAL A b L AEEBET L. KRG Y 78RS nre,

O BRI X 0. BBRMIEEO LKA AR AME OB ORE L MR L 72,

Abstract (3 & &:R)

The occurrence and development of inflammatory bowel diseases (IBDs) are inextricably linked to the excessive production
of reactive oxygen species (ROS). Thus, there is an urgent need to develop innovative tactics to combat IBDs and scavenge
excess ROS from affected areas. Herein, silicon hydrogen nanoparticles (SiH NPs) with ROS-scavenging ability were
prepared by etching Si nanowires (NWSs) with hydrogen fluoride (HF) to alleviate the symptoms associated with IBD by
orally targeting the inflamed colonic sites.

The strong reductive Si-H bonds showed excellent stability in the gastric and intestinal fluids, which exhibited efficient ROS-
scavenging effects to protect cells from high oxidative stress-induced death. After oral delivery, the negatively charged SiH
NPs were specifically adsorbed to the positively charged inflammatory epithelial tissues of the colon for an extended period
via electrostatic interactions to prolong the colonic residence time.

SiH NPs exhibited significant preventive and therapeutic effects in dextran sodium sulfate-induced prophylactic and
therapeutic mouse models by inhibiting colonic shortening, reducing the secretion of pro-inflammatory cytokines,
regulating macrophage polarization, and protecting the colonic barrier. As determined using 16S rDNA high-throughput
sequencing, the oral administration of SiH NPs treatment led to changes in the abundance of the intestinal microbiome,
which improved the bacterial diversity and restored the relative abundance of beneficial bacteria after the inflamed colon.
Overall, our findings highlight the broad application of SiH-based anti-inflammatory drugs in the treatment of IBD and
other inflammatory diseases.
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