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Studies have shown that intestinal ischemic injury that denudes greater than 50% of the 
glandular epithelium, such as occur with large colon volvulus, has been associated with a poor 
prognosis for survival. This extent of injury likely compromises the proliferative cell population 
responsible for creating new epithelium that resides there. The entire structure that houses the 
glandular epithelium is the intestinal crypt and contained within its deepest region are 
proliferative cells known as transit amplifying cells. These are adjacent to the stem cells at the 
base of the crypts, together comprising the stem cell niche. Recent advances in the field of 
intestinal stem cell biology have re-energized this area of research as the potential source of 
ground breaking new therapeutic interventions to treat intestinal injury. However, in order to 
harness these new discoveries to benefit our veterinary patients, research is needed to specifically 
characterize and mark the cell types present. Ultimately, through the study of intestinal stem 
cells, advanced techniques that facilitate rapid repair following ischemic injury appear to be one 
of the key areas of research needed in order to increase survival. 
 
Stem cell biology/Normal homeostasis 

The capacity of stem cells to self-renew and differentiate into four distinct cell types 
(Paneth cells, enteroendocrine cells, goblet cells and enterocytes) is integral to intestinal mucosal 
homeostasis and reparative processes following injury. Crypt base columnar cells were first 
characterized and proposed as stem cells in 1974. These stem cells reside at the crypt base and 
differentiate as the cells move from the crypt toward the lumen. A highly regulated migration of 
cells maintains barrier function of the gut, which is critical considering the intestinal lumen is a 
hostile environment. The renewal process of the epithelial cells lining the intestine occurs 
approximately every 3-5 days. The lack of specific biomarkers for these cells has made their 
study during normal homeostasis, disease and injury virtually impossible. It has only been since 
2007 that a unique marker for intestinal stem cells, Lgr5, was identified. Subsequently, other 
gene markers for stem cells within the small intestine have been found. In addition, each 
differentiated cell type plays a unique role in influencing the function of other nearby cells. 
Although the signaling pathways and cell-cell interactions remain incompletely understood, 
some ligand-receptor interactions have been shown to be indispensable for maintaining the 
tightly regulated self-renewal and differentiation processes of stem cells. New therapeutic 
approaches that either target these pathways or that use cell based therapies have the potential to 
help increase survival in cases of severe colic in the near future. 
 
Therapeutic potential of intestinal stem cells 

Understanding stem cells forms the basis of regenerative medicine. There has been a 
surge of interest in stem cell therapy for orthopedic injury in the horse. Presently, stem cells are 
used to augment select orthopedic conditions in horses, although it is difficult to accurately 
follow the ultimate location of administered stem cells or the ability of stem cells to differentiate 
into the specific tissue being targeted under clinical conditions. Alternatively, the goal of 
intestinal stem cell therapy is to augment survival and proliferation of cells in a known location 
with a capacity to selectively differentiate into intestinal epithelial cells at the time of surgery. 
Ultimately, if bowel can be manipulated to repair more rapidly, syndromes such as sepsis would 
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be of shorter duration. This would theoretically provide veterinarians with a greater opportunity 
to save horses with strangulation obstruction.  

New therapeutics for the treatment of intestinal ischemia have not entered the clinical 
arena for many years. Prevention of reperfusion injury was heralded as a breakthrough in 
treatment of strangulating obstruction, but has not produced clinically measurable increases in 
survival of horses suffering from colic. Although the majority of the ischemic bowel can be 
resected, studies have shown that substantial damage can remain due to anatomically 
inaccessible segments (for example the distal ileum). In addition, studies have shown that 
seemingly healthy margins identified by surgeons following resection are actually injured 
because of distention of the bowel oral to the strangulation. Distention causes reduced blood 
flow to the gut mucosa and serosal injury. Additionally, neutrophils rapidly gather at the serosa 
during manipulation of strangulating obstructions and are able to migrate toward the mucosa, 
exacerbating mucosal injury. Although it is fair to say that injured mucosa heals rapidly, the 
prospect of regenerating damaged mucosa at a more rapid rate by stimulating stem cell growth is 
an exciting prospect and has already been demonstrated in comparative experimental studies. 
Additionally, stem cells have been shown to have beneficial paracrine effects that signal a 
decrease in inflammation and cell death as well as up regulate pathways that make cells more 
resistant to injury. New modalities to rescue patients in the postoperative period following severe 
intestinal injury are necessary and intestinal stem cell research likely holds the key. 
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