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ABSTRACT 

Purpose: Uroguanylin (UG) is a peptide hormone 

produced in the GI tract lumen where it binds to 

Guanylate Cyclase C (GC-C), which results in 

enhanced production of cyclic guanosine 

monophosphate (cGMP) and in activation of cystic 

fibrosis transmembrane conductance regulator 

(CFTR). Earlier we reported that UG expression is 

suppressed in human colon tumors. Oral treatment 

with UG inhibited not only the formation of 

adenomas but also their progression to colon 

tumors in ApcMin/+ mice.  Plecanatide, a highly potent 

analog of UG, ameliorated GI inflammation in the 

DSS- and TNBS-induced colitis models via 

downregulation of pro-inflammatory cytokines. Here 

we report that GC-C agonists inhibit formation of 

inflammation-induced colonic tumors in ApcMin/+ 

mice. 

Results: Oral treatment with plecanatide (2.5 mg/kg) 

reduced the multiplicity of tumors within the colon. 

Expression of UG was reduced following DSS 

treatment but it was partially restored following 

treatment with plecanatide. The treatment increased 

expression of protein kinase G-II (PKG-II), decreased 

levels of Ki-67 and of cytoplasmic β-catenin. As 

expected, treatment with plecanatide also induced 

apoptosis in colonic epithelial cells. In explant 

cultures, plecanatide reduced production of the pro-

inflammatory cytokines, such as IL-6, IL-17 & TNF-a. 

Structures of the known mammalian GC-C ligands 

  

• Oral treatment with plecanatide inhibits formation of 

inflammation-induced colon tumors in Apcmin/+ mice.  

• Treatment with plecanatide not only ameliorated GI 

inflammation but also reduced the multiplicity of tumors 

in the colon of Apcmin/+ mice.  

• Plecanatide activated PKG-II, reduced expression of β-

catenin and Ki-67, and induced apoptosis in colonic 

epithelial cells. 

• Our results suggest a novel cGMP-mediated mechanism 

for the anti-neoplastic activity of GC-C agonists.  

• This study opens a new avenue for the development of 

GC-C agonists as a new class of orally delivered, 

mucosally active, drug candidates for the treatment of IBD 

and IBD-associated colorectal cancer.  
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Patients with both ulcerative colitis (UC) and Crohn’s 

disease (CD) are at an increased risk of developing 

colorectal cancer (CRC). This increased risk might be due 

the persistent inflammation of the colon. However, the 

precise mechanism as to how chronic inflammation 

results in carcinogenesis is unclear, but it is possible that 

the same genetic mutations that result in sporadic CRC 

are also responsible for its development in inflammatory 

bowel disease (IBD). Our continued research efforts to 

explore GC-C agonists as drugs may increase our arsenal 

in attempting to reduce the incidence of IBD-associated 

CRC. 

  


