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Abstract 

 

This study was done on five groups of rats will be used (NC group), TNBS- untreated colitis, and three groups TNBS-

treated colitis rats. Treatments will be oral Sulfasalazine (SS, 500), Roflumilast given by oral route (OR group, 5 

mg/kg) or Roflumilast given by rectal route (RR group, 5 mg/kg). Treatments will be given daily for 15 days starting 48 

hours after induction of colitis. Serum was collected for measurements of TNF-α, IL-2, IL-12 and cortisol which were 

done used ELISA kits. Tissues were collected for antioxidant enzymes (GSH-MDA-MPO) and for histopathological 

and immunohistochemically observations. All treatments significantly improved these changes. Sulfasalazine exerted 

the greatest effect followed by oral Roflumilast, and then by rectal Roflumilast. The aim of the current study is to 

evaluate the Roflumilast as a selective phosphodiesterase inhibitor in the treatment of colitis in rats. 
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Inflammatory bowel disease (IBD) category 

is formed mainly of Crohn’s disease (CD) and 

Ulcerative colitis. These diseases are of undefined 

etiology, most probably immunologically 

mediated, chronic, and progressive starting at 

young age and characterized by remissions, relapse 

and course protracted course (Ananthakrishnan, 

2015). CD is a progressive disorder causing 

permanent intestinal injury and disability (Torres et 

al., 2017). More demonstration and understanding 

of IBD pathogenesis will provide appropriate 

management of the disproportionate and 

progressive inflammatory response to internal 

microbes in a genetically susceptible host 

(Geremia et al., 2014 and Cătană, et al., 2015). 

The traditional management of IBD usually 

consists of the use of immunosuppressive besides 

anti-inflammatory drugs. For remission induction 

and maintenance, biological treatment could be 

used, and finally surgical treatment is introduced in 

case of failure to response to medical treatment 

(Gomollón et al., 2017). The anti-inflammatory 

effect of phosphodiesterase IV (PDE4) inhibitors is 

rather similar to that of corticosteroids with the 

advantage of non-interference with the 

hypothalamo-pituitary-adrenal axis. Roflumilast, a 

selective PDE-4 inhibitor with antiinflammatory 

and antifibrotic effects, is FDA-approved as an 

add-on treatment for COPD (Pauwels 2001, 

Hatzelmann et al., 2010). In animal models of 

colitis, when treatments are given before, during, 

or within one day after induction of colitis, any 

improvement could express a prophylactic and not 

a therapeutic effect because it may be simply due 

to an interference with induction of colitis. Thus, 

for the animal model to be relevant to human CD, 

it must be "chronic and immune- mediated" (Goyal 

et al., 2014). Also to predict clinical efficacy of a 

treatment in CD, it must be able to reverse 

"already-established" chronic colitis (Koboziev et 

al., 2011, Reardon 2016). In experimental models, 

trinitrobenzene sulfonic acid (TNBS) induces 

colitis with a Th-1 immune pattern (Randhawa et 

al., 2014). 

Roflumilast is a very selective inhibitor of 

PDE4 used for severe COPD therapy. Its anti-

inflammatory effect is mostly tolerable in 

comparison with previous inhibitors of PDE4. 

Such therapy proved dose-dependent enhancement 

of clinical scoring, length of colon, and production 

of TNF- α in the colonic mucosa (Rieder et al., 

2013). In experimental models, it lowers 

inflammatory response in different disease. E.g. in 

COPD associated with bacteria, therapy with 

Roflumilast decreases lung infiltration by 

leukocyte, suppress inflammation, and liver 

damage was prevented. Moreover, it decreased 

pro-inflammatory cytokines levels in the serum of 

COPD patients (Feng et al., 2017). 
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