Inflammatory Bowel Disease

Subjects: Gastroenterology & Hepatology
Contributor: MARIANA COELHO

The conventional approach to IBD aims to induce and maintain clinical remission free of corticosteroids, thus minimizing
the impact on quality of life.(L)-(https:/pubmed.ncbi.nim.nih.gov/24742736/) Cyrrently, corticosteroids, sulfasalazine, mesalamine (5-
ASA), and immunomodulators are treatment options for patients with IBD. Studies indicate that a substantial proportion of
patients do not fully respond to conventional treatment for IBD or that its efficacy wanes over time.@

Identifying safe and effective therapeutic agents for complementary therapy remains an unmet need for these
patients. Curcumin also acts by inhibiting the activity of pro-inflammatory proteins such as activated protein-1, peroxisome
proliferator-activated receptor gamma, signal translators, and transcription activators, as well as the expression of b-
catenin, cyclooxygenase 2, 5-lipoxygenase, and inducible nitric oxide synthase isoform, which play a key role in
inflammation. (&-(hitps://www.ncbi.nim.nih.gov/pm/articles/PMC6271352))) | addition, it acts by blocking the binding between TNF-a and
its receptor, preventing the perpetuation of inflammation caused by this cytokine.®
https://pubmed.nebi.nim.nih.gov/205075721)) Cyrcumin's excellent anti-inflammatory profile makes it a promising therapeutic agent in
the treatment of IBD.
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| 1. Introduction

Inflammatory bowel disease (IBD) is a chronic condition that affects the relapsing gastrointestinal tract, with periods of
exacerbation and remission. Its main forms of presentation are ulcerative colitis (UC) and Crohn's disease (CD). Its
etiopathogenesis is believed to be due to loss of tolerance to the intestinal microbiota associated with marked immune
response and environmental factors in genetically susceptible individuals.i!

The conventional approach to IBD aims to induce and maintain clinical remission free of corticosteroids, thus minimizing
the impact on quality of life. It is worth mentioning that conventional treatment causes numerous side effects due to the
marked immune response suppression, which negatively impact the quality of life of these individuals.

Identifying safe and effective therapeutic agents for complementary therapy remains an unmet need for these patients.
Curcuma longa is a plant from the Zingiberaceae family that is native to India and Southeast Asia and is well known in
Asian cultures. Known commonly as turmeric, it has long been used in Ayurvedic medicine to treat inflammatory diseases.
It has attracted the attention of researchers because of its compounds, called curcuminoid pigments, which are
polyphenols with important medicinal properties.=!

The mechanism of its anti-inflammatory action deemed to be the most relevant is the inhibition of NF-kB by blocking IkB
kinase, which prevents cytokine-mediated phosphorylation and the degradation of IkB, an NF-kB inhibitor, thereby
inhibiting the expression of pro-inflammatory cytokines (IL-1, IL-6, and TNF).[4! Curcumin also acts by inhibiting the activity
of pro-inflammatory proteins such as activated protein-1, peroxisome proliferator-activated receptor gamma, signal
translators, and transcription activators, as well as the expression of b-catenin, cyclooxygenase 2, 5-lipoxygenase, and
inducible nitric oxide synthase isoform, which play a key role in inflammation.®! In addition, it acts by blocking the binding
between TNF-a and its receptor, preventing the perpetuation of inflammation caused by this cytokine.8
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| 2. Discussion

Five randomized clinical trials MBI reported that curcumin was able to reduce the symptoms of the disease,
achieve clinical remission, and/or prevent relapse when used as a complementary therapy to mesalamine. In Masoodi's
study,1¥ in addition to a significant reduction in SCCAI, a higher proportion of the intervention group patients reported
improved general well-being and decreased fecal urgency than did the patients from the placebo group after four weeks.
Curcumin was well tolerated in all the RCTs and was not associated with any serious side effects. Only Hanai et al.
[ reported some mild AE, such as abdominal distension, nausea and increased number of bowel movements in a
Japanese population. These non-specific symptoms may be related to factors not controlled by the researchers, such as
dietary factors (lactose, fodmaps, gluten) and the presence of associated functional diseases, such as IBS (irritable bowel
syndrome). Therefore, it cannot be confirmed that these symptoms experienced by only seven of 89 patients are related
to curcumin use.

The study by Kedia et al.,®@ using lower doses of oral capsule curcumin than other studies, &I which used
2,000mg/day, 3,000mg/day and 1,500mg/day respectively, was the only one in which no significant difference was found
between clinical remission and endoscopic remission rates in the intervention and placebo group (UCDAI). It is
understood that very low doses of curcumin may not achieve the desired effect unless administered locally in the form of
an enema, as in the study by Singla et al.,’® or in more bioavailable nanoformulations such as SinaCurcumin®, used in the
study by Masoodi et al. 2%

The Food and Drug Administration states that curcumin is “generally recognized as safe” and has no known toxic effects.
According to the FAO/WHO Joint Food Additives Expert Committee and the European Food Safety Authority, the
acceptable daily intake of curcumin is 0-3mg/kg/day.23114! | a0 et al.lX® administered 500-12000 mg curcumin (95%
standardized extract of curcumin) in healthy subjects to examine its maximum tolerance and safety dose, and found that
ingestion of up to 12g/day curcumin brought about no ill effects. Based on this recommendation, a healthy 70 kg individual
could consume 4-10g turmeric powder, or 2 tablespoons, per day, which is well above the usual consumption in western
countries. The bioavailability of orally ingested unformulated curcumin is low. High doses of curcumin (2—-4g) are usually
required to improve bioavailability due to its hydrophobic nature, but recently, in addition to nanoformulations, studies
have been conducted into a self-micro emulsifying drug delivery system (SMEDDS) for curcumin: hydrophilic drug
droplets that can diffuse easily into the bloodstream, resulting in higher intraintestinal concentrations than when
conventional curcumin is used.8 Although SMEDDS has been used successfully in a study, current evidence on its
usefulness is still scant.

In a single-blind crossover study in healthy adult, the bioavailability of the curcumin micellar formulation was found to be
185 times higher than that of the same dose of unformulated curcumin.2Z Despite promising results concerning curcumin
micellization, the study was conducted on healthy subjects; there are no studies on individuals with IBD. This nanometer-
sized drug delivery system could become an effective strategy for treating IBD.28 Another strategy for improving
bioavailability, the use of piperine (a component of black pepper, Piper nigrum, and long pepper, Piper longum) as an
adjunct to curcumin, has been described for a long time. Shoba et al.ll¥ demonstrated that 20mg piperine administered



concomitantly with 2g curcumin increases the bioavailability of curcumin 20-fold in humans. One experimental study by Li

et al.@) using CUR-PIP-SMEDDS (an emulsified curcumin and piperine formulation) reported that the administration of

this formulation through enema in rats had an effect similar to 5-ASA in maintaining remission in DSS-induced colitis.

| 3. Conclusions

Efforts are currently being made by different research groups to improve curcumin bioavailability, and further efforts will be

needed to answer questions related to curcumin therapy in IBD. New well-designed, long-term RCTs with a large enough

sample size to demonstrate clinically significant effects and to determine the efficacy of new pharmaceutical formulations

are required. The findings suggest that curcumin may be a safe, effective therapy for maintaining or inducing UC

remission when administered with standard treatments; the same cannot be said for CD, due to the absence of RCTs with

a low risk of bias investigating patients with this condition.
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