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Inflammatory bowel diseases (IBDs) comprise a group of idiopathic, chronic, relapsing,
and inflammatory conditions, which include ulcerative colitis (UC) and Crohn’s disease
(CD) [1]. These disorders are characterized by intestinal symptoms, such as gut dysmotility
and visceral pain, associated with chronic inflammation of the intestinal mucosa [1,2]. A
common feature among IBD patients is the dysregulation of intestinal mucosa functions
along with an exuberant presence of activated immune cell populations [3–5]. Indeed, it is
widely recognized that in genetically susceptible hosts, pathologic immune responses with
an imbalanced interaction with luminal host microbes compromise the intestinal epithelial
barrier (IEB), triggering the development of chronic intestinal inflammation [3,6]. In light
of this, an interesting review by Zhu et al., which is included in the present Special Issue,
describes the impact of the gut microbiota on IEB alterations and enteric inflammation
underlying the IBD pathogenesis [7]. In particular, the authors describe how manipulation
of the gut microbiota through probiotics or fecal microbiota transplantation (FMT) may
improve IBD symptomatology by strengthening the gut barrier, with consequent reductions
in intestinal inflammation [7]. Of note, in the same review article, the authors provided an
exhaustive overview of the effects of traditional and biotechnological drugs on the host
gut microbiota, showing that some drugs, such as mesalazine, which is widely used for
UC patients, promote gut microbiome diversity, increasing the proportion of beneficial
bacteria at the expense of harmful species [7–9]. Overall, these findings highlight the
clinical relevance of drug–microbiota interactions in this pathological context, as well as
the putative role of gut microbiota manipulation in alleviating IBD symptomatology.

At present, the pharmacological management of IBD patients is far from satisfac-
tory [10–13]. Indeed, the insufficient efficacy and safety of traditional drugs (i.e., corticos-
teroids, immunosuppressants, and salicylates), as well as recent biotechnological drugs
(including anti-TNF and other biologic treatments), have spurred the interest of the scien-
tific community, who have sought to identify novel molecular targets for the management
of the immune inflammatory components and visceral hypersensitivity associated with
IBDs. In this setting, long non-coding RNAs (lncRNAs), a class of RNAs with a length of
over 200 nucleotides, have emerged as important players in shaping intestinal inflamma-
tion and immunity in CD patients. In particular, the lncRNA expression profile in IBD
patients seems to be correlated with the response to biologic therapy, including anti-TNF
therapy [14,15]. However, several aspects remain to be clarified. In this perspective, the
paper by Baldan-Martin analyzed the transcriptomic profile of terminal ileum and left
colon biopsies from CD patients (both active and quiescent disease), along with those from
healthy controls, demonstrating a different lncRNA expression profile between ileal and
colonic tissues [16]. In particular, the expression levels of some lncRNAs were positively
associated with inflamed areas of intestinal tissue, thus suggesting a correlation between
lncRNAs and disease activity. In addition, the authors performed ex vivo treatment of
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biopsies with Infliximab; no modulatory effects were observed when comparing lncRNA
transcriptome levels against untreated biopsies, which was in accordance with both intesti-
nal location and the presence of inflammation (active vs. quiescent disease) [16]. Of note,
although this paper shows several limitations, as reported by the authors, including the lim-
ited number of patients and healthy controls, as well as the lack of a potential mechanisms
of action of the lncRNAs identified, it contributes to the improvement of treatment for IBD
by providing molecular readouts of treatment effects, potentially aiding in the selection
of responders and non-responders. In this setting, another therapeutic strategy for the
management of IBDs is represented by natural compounds [17,18]. In particular, the review
article by Li et al. reported the beneficial effects of pomegranate and its ellagitannins in
counteracting chronic intestinal inflammation associated with UC through the inhibition
of the NF-κB, MAPK, p70S6K, and STAT3 pathways [19]. In addition, several studies on
human intestinal epithelial Caco-2 cells, incubated with lipopolysaccharide, reported the
anti-oxidant and strengthening effects of pomegranate and its tannins on IEB [19]. These
positive effects of pomegranate and its tannins were corroborated by in vivo studies on
mice with dextran sulphate-induced colitis, showing an increase in the expression of tight
junction proteins, zonulin-1 and occludin, along with a reduction in colonic MPO levels,
which contributed to decreased colonic inflammation and improved IBD symptoms [19].

Of interest, more than 70% of IBD patients experience visceral pain, a pathological
condition that arises from increased sensitivity of the internal organs due to persistent
inflammation [20,21]. At present, the pharmacological management of visceral pain asso-
ciated with IBD remains ineffective [22]. In this regard, acetyl-L-carnitine (ALCAR), an
acetylated form of the naturally occurring amino acid carnitine, has been shown to exert
pain-relieving effects in various chronic pain conditions, with good tolerability [23,24]. On
these bases, the interesting study by Lucarini et al. investigated potential anti-nociceptive
effects of ALCAR in a model of persistent visceral pain resulting from colitis induced by
the intrarectal injection of 2,4-dinitrobenzene sulfonic acid (DNBS) in rats [25]. The authors
observed that ALCAR significantly reduced the establishment of visceral hyperalgesia in
DNBS-treated animals. In addition, ALCAR treatment partially reduced colon damage
in rats, counteracting enteric glia and spinal astrocyte activation resulting from colitis
as well as protected enteric neurons from the inflammatory insults [25]. Overall, these
findings suggest the putative usefulness of ALCAR as a food supplement, which might be
integrated into the therapy of IBDs as an adjuvant strategy to either prevent or counteract
visceral pain.

It is well known that the chronicization of the inflammatory process favors the devel-
opment of microniches that support the development of neoplasia [26,27]. Indeed, IBD
patients have a 3–6-fold increased risk of developing colorectal cancer (CRC) compared
to the general population [28–30]. In this setting, radiotherapy remains one of the most
common and effective cancer treatments, although about 20–40% of patients are resistant
or minimally responsive to radiotherapy [31,32]. For this reason, radiosensitization is one
innovative method used to enhance radiation sensitivity. Abdelaziz et al. investigated the
role of cathepsin L, a member of the cysteine cathepsins involved in radiation sensitivity,
in combatting colon carcinoma Caco-2 cells [33]. The authors observed that cathepsin L
was upregulated in response to radiation treatment, compared with non-irradiated cells. In
particular, the inhibition, or ‘knocking out’, of cathepsin L led to increased radiosensitivity,
as documented by increases in cell death [33]. Their study highlights the possibility of
targeting cathepsin L as a therapeutic strategy to enhance the effectiveness of radiotherapy.

This Special Issue comprises a mixture of original papers and review articles, providing
new insights into novel pharmacological entities that are already present or are facing the
therapeutic landscape for the management of IBDs. In particular, special attention has
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been paid to the examination of new biomarkers, as well as the impact of gut microbiota
manipulation and natural drugs in counteracting the chronic intestinal inflammation and
visceral pain associated with IBDs. Finally, based on the growing incidence of CRC,
a potential innovative therapeutic strategy able to inhibit the DNA repair mechanisms
to enhance the effectiveness of radiotherapy has also been included. In conclusion, if
successful, these approaches will significantly improve not only the management of IBDs
but also the quality of life of individuals affected by these disorders. Finally, we would like
to thank all authors for their outstanding contributions, and hope that this Special Issue
will inspire further research and innovation in the pharmacological management of IBDs.
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