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Background: Inflammatory bowel diseases (IBD) are chronic 
inflammatory disorders of the gastrointestinal (GI) tract, 
characterized by intestinal inflammation and mucosal damage. To 
date, the prevailing means of treating IBD have been unable to offer 
satisfactory long-term solutions. The μ opioid peptide (MOP) 
receptor, the main target for effective pain relief, is widely 
distributed in the central and peripheral nervous systems, as well as 
in peripheral non-neuronal tissues. In the periphery, the expression 
of MOP receptors in the GI tract has been reported in neuronal 
(myenteric and submucosal plexus), muscular and immune cells. 
This localization of MOP receptors is closely related to the role of 
MOP agonists in the GI tract, where they act as antinociceptive and 
immunomodulatory agents and inhibit GI motility. Several lines of 
evidence showed that the MOP receptor is involved in the 
pathophysiology of inflammatory GI disorders, directing toward the 
potential clinical relevance of targeting MOP receptors for the 
treatment of IBD. In this study, we describe the anti-inflammatory 
and antinociceptive actions of 6β-tryptophan-substituted 14-O-
methyloxymorphone (HS1333), a novel peripherally acting MOP 
agonist, in mouse models of IBD. 
Methods: Radioligand binding assays were performed using rodent 
brain membranes to determine opioid receptor affinity and selective-
ty. [35S]GTPγS functional assays with Chinese hamster ovary cells 
expressing human opioid receptors were used to assess potency 
and opioid agonism. In vitro inhibitory effect on nuclear factor-κB 
(NF-κB) activation was assessed on THP-1 Blue cells by QUANTI-
Blue assay. Anti-inflammatory effects were determined in mice 
using trinitrobenzene sulfonic acid (TNBS, intracolonic application)- 
and dextran sodium sulphate (DSS, orally)-induced colitis. Anti-
nociceptive activities were assessed using acetic acid-induced 
abdominal stretching and mustard oil-induced acute colitis in mice. 
Results: In vitro binding studies showed that HS1333 displays high 
MOP binding affinity, and potent and full agonist activities toward 
the MOP receptor. It significantly inhibited the NF-κB activation in 
THP-1 Blue cells upon stimulation with tumor necrosis factor-α 
(TNF-α) or lipopolysaccharide (LPS). After subcutaneous (s.c.) 
administration, the MOP receptor agonist HS1333 significantly 
attenuated TNBS- and DSS-induced colitis by showing preventive 
and therapeutic intestinal anti-inflammatory effects. Dose-depen-
dent and significant inhibition of pain behavior was produced by s.c. 
HS1333 in two mouse models of abdominal pain induced by intra-
peritoneal acetic acid or intracolonic mustard oil. 
Discussion: The present findings establish the efficacy of HS1333, 
having combined anti-inflammatory and antinociceptive properties, 
in experimental models of colitis, and the potential of peripheral 

MOP agonists as valuable therapeutics for the treatment of IBD. 
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