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Introduction: The prevalence of chronic intestinal inflammatory diseases (IBDs) are rapidly and continuously increasing in all 
age groups, both in the industrialized and in the developing world. According to the most recent evidence, the mechanisms 
of inflammation and oxidative stress as well as dysbiotic conditions and aberrations in the epithelial barrier are recognized as 
involved in the pathogenesis of IBDs. In particular, oxidative stress and intestinal epithelial barrier alteration are considered as 
upstream events in IBDs. Conventional therapy in IBDs uses anti-inflammatory and immunosuppressive corticosteroids as well 
as biological drugs however, the low remission rate and the severe side effects of these therapies are not satisfactory. Thus, 
nowadays there is a great attention to new therapeutic strategies in IBDs. In order to identify new products of natural origin 
endowed with a potential anti-inflammatory and antioxidant activity at the intestinal level, this study evaluated the effect of 
Plumericin, one of the main bioactive components extracted from the bark of Himatanthus sucuuba (Woodson), typical tree of 
the Amazon rainforest, belonging to the Apocynaceae family. 

Material and methods: In our study we evaluated the antioxidant effect of Plumericin and its ability to improve barrier function 
in intestinal epithelial cells (IEC-6), treated with E. coli lipopolysaccharide (LPS) and interferon-γ (IFN) as pro-inflammatory 
agents, and in vivo, in an experimental colitis model, induced by dinitrobenzenesulfonic acid (DNBS).

Results: Our results demonstrated that Plumericin exerts a significant antioxidant activity both reducing reactive oxygen 
species release and increasing the antioxidant response activating the nuclear factor erythroid-derived 2(Nrf2) pathway and 
cytoprotective enzymes such as heme oxygenase-1(HO-1), NAD(P)H dehydrogenase (quinone1) (NQO1) and superoxide 
dismutase (SOD) expression in IEC-6cells. In the same experimental conditions, Plumericin has been shown to increase the 
speed of cellular migration as well as to improve the of actin fibres reorganization, in IEC-6cells. In a model of DBNS-induced 
colitis  Plumericin has been shown to reduce oxidative stress parameters, myeloperoxidase activity, index of polymorphonuclear 
cell infiltration, and intestinal expression of ICAM-1and P-selectin, that contribute to cell recruitment during colon inflammation. 
Under the same experimental conditions, Plumericin also reduced PAR formation, an indicator of Poly (ADP-ribose) polymerase 
(PARP), a nuclear enzyme activated by strand breaks in DNA, which plays an important role in the colon injury associated with 
experimental colitis. 

Conclusions: Our results have shown that Plumericin reduced oxidative stress, the structural integrity of the intestinal epithelium 
and its barrier function in a model of intestinal inflammation in vitro and in vivo, thus highliting its pharmacological potential 
for IBDs treatment.


