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Mesenchyme augments the therapeutic capacity of human intestinal organoids in vivo 
 
The fundamental goal of tissue engineering is to functionally restore or improve damaged 
tissues or organs. Here we address this in the small bowel using an in vivo xenograft 
preclinical acute damage model. We investigated the therapeutic capacity of human 
intestinal organoids (HIOs), which are generated from human pluripotent stem cells 
(hPSCs), to repair damaged small bowel. We hypothesized that the HIO’s cellular complexity 
would allow it to sustain transmural engraftment. To test this, we developed a rodent injury 
model where, through luminal delivery, we demonstrated that fragmented HIOs engraft, 
proliferate, and persist throughout the bowel following repair. Not only was restitution of the 
mucosal layer observed, but significant incorporation was also observed in the muscularis 
and vascular endothelium. Further analysis characterized sustained cell type presence 
within the regenerated regions and retention of proximal regionalization. Moreover, 
electrophysiological studies verified that the regenerated tissue exhibited appropriate 



responses to ion transport modulators, demonstrating functional epithelial recovery. No 
evidence of oB-target human cell migration or tumor formation in host tissues was observed. 
Together, these findings demonstrate the therapeutic importance of mesenchyme for 
intestinal injury repair and underscore the potential of HIOs as a novel therapeutic strategy 
for treating severe transmural intestinal injuries. 
 


