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Abstract: Nowadays, a growing number of people suffer from enteritis. Good treatments are
needed to relieve the intestinal illness. The medicines used for enteritis are in limited efficacy with
side effects. More and more research has reported that functional oligosaccharides have numerous
health benefits, including regulating the immune response of body and alleviating the allergic
inflammatory, stimulate the growth of intestinal flora and inhibit the reproduction of harmful
microorganisms. Therefore, Functional oligosaccharides have become a hot spot in the treatment of
enteritis. In this review, we addressed the researches of functional oligosaccharide in the treatment
of enteritis.

1. Introduction

Functional oligosaccharides are small complexes composed of 2-10 monosaccharide units
connected bonds (Rastall, 2010). They are intermediate between monosaccharides and highly
polymerized polysaccharides. It has good physical and chemical properties such as low heat,
stability, safety and no side effect (Varki, 1993). A large number of studies have shown that
oligosaccharides can not only improve the digestive tract microflora of animals, promote the growth
of beneficial bacteria and inhibit the reproduction of harmful bacteria (Muanprasat and
Chatsudthipong, 2017). It could be used as carbohaydrate to promote the probiotic reproduction.
Common functional oligosaccharides in recent study mainly included Galacto-oligosaccharide
(GOS), Konjac-oligosaccharide (KOS), chitooligosaccharides (COS), Fructo-oligosaccharides
(FOS), and manno-oligosaccharides (MOS).

Inflammatory Bowel Disease (IBD) is a group of chronic, recurrent and inflammatory disease,
mainly including Crohn’s disease (CD) and ulcerative colitis (UC). IBD originated from western
developed countries, the incidence and prevalence of IBD have been on the rise around the word,
and it has become a global disease (Kaplan, 2015). IBD is a recurrent epidemic disease that could
seriously affect patient’s quality of life. The colon and ileum likely are most likely to be affected by
IBD, which can lead to colitis, abdominal pain, diarrhea, rectal bleeding, and weight loss(Gearry,
2016). Aminosalicylates, immunosuppressants and hormones are commonly used for IBD. These
traditional drugs on IBD are relatively limited and come with more side effects. Therefore, safety
and effective method are needed to cure IBD. With the deepening of large number of researches,
functional oligosaccharide therapy for IBD has been proposed gradually (Tozlu et al., 2021). In this
review, we addressed the use of functional oligosaccharides would provide an effective method to
improve the symptom.

2. Inflammatory Bowel Disease (1bd)

Inflammatory bowel disease is one of the most common diseases of the digestive system. IBD is
combined with Ulcerative colitis (UC) and Crohn’s disease (CD)(Wehkamp et al., 2016). UC is
characterized by a continuous inflammatory response in the mucosa and sub mucosa of the colon,
which begins in the rectum and spreads throughout the colon (Flynn and Eisenstein, 2019). CD has
a wider range of lesions, involving the whole digestive tract. The primary manifestations of UC are
bloody stools accompanied by diarrhea and abdominal pain (Ordas et al., 2012). The main
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symptoms of CD are intestinal obstruction and diarrhea (Fig.1). At present, the incidence of rate is
increasing among young people in china. It has gradually become a serious digestive tract disease
affecting the health of Chinese people (Kaplan and Ng, 2017). Although the etiology of IBD is not
yet clear, its formation is influenced by environmental, genetic, immune and intestinal microbiome
factors (Lavelle and Sokol, 2020). The mainly treatments are aminosalicylates,
immunosuppressants and hormones (Pithadia and Jain, 2011). Mesalazine is a kind of
aminosalicylic, mainly regulating the local arachidonic acid metabolism of intestinal mucosa,
scavenging oxygen free radicals, therapy reducing intestinal inflammation, which could be used for
mild to moderate UC and CD (Nielsen et al., 2014). Hormone and immunosuppressants could
control the development of disease in the short period term (Sairenji et al., 2017). More and more
studies have shown that many functional oligosaccharides could regulate the intestinal flora and
have anti-inflammatory effects. The high safety of functional oligosaccharides is expected to be an
important strategy for the prevention adjuvant treatment of IBD (Mentella et al., 2020).

3. Functional Oligosaccharides

Functional oligosaccharides are non-starch polysaccharides of medium molecular, which could
be produced by incomplete hydrolysis of macromolecule non-starch polysaccharides with
corresponding enzymes. It could selectively promote the proliferation of beneficial bacteria such as
Bifidobacterium and Lactobacillus and inhibit the colonization of harmful bacterium such as
Escherichia coli in the posterior segment of intestinal tract, thus optimizing the intestinal
microecosystem (Asté et al.,, 2019). Commercial functional oligosaccharides include
Galacto-oligosaccharide (GOS), Konjac-oligosaccharide (KOS), chitooligosaccharides (COS),
Fructo-oligosaccharides (FOS), and Manno-oligosaccharides (MOS) (Fig.2).

4. Functional Oligosaccharide Relieve Ibd
4.1 Functional Oligosaccharide Regulate the Intestinal Flora

Intestinal flora imbalance is one of the important factors in the occurrence and development of
IBD. In IBD patients, the diversity of intestinal flora decreased. However, the total number of
pathogenic intestinal bacteria increased, such as Escherichia coli and Bacteroidetes. The proportion
of beneficial bacteria such as Bifidobacterium and Lactobacillus decreased significantly and the
total number is lower than that of pathogenic bacteria. The results of the study show that GOS could
promote the growth of Bifidobacteria and Lactobacillus in the ascending colon and transverse colon
(Yazbeck et al., 2019). FOS could stimulate the number of Bifidobacteria by increasing SCFs and
lowing PH in intestinal. In addition, the proportion of Bifidobacteria in the gut could be increased in
the combination of FOS with GOS (Pan et al., 2018). Moreover, GOS could improve the abundance
of intestinal flora in patients (Tingirikari, 2018). Besides, functional oligosaccharides promote the
colonization of probiotic in the intestinal by producing bacteriocins, antimicrobial substances and
inhibiting the growth of pathogenic bacteria.

4.2 Functional Oligosaccharide Improve Intestinal Barrier Function

Intestinal mucosal inflammation is associated with impaired intestinal barrier function in IBD
patients. Functional oligosaccharides could improve intestinal barrier function in patients with IBD
through mechanisms. COS could directly affect epithelial cells, restore the integrity of the intestinal
mucosal barrier in TLR4/NF-kB signaling pathway (Shi et al., 2019). And FOS could correct the
decrease of transmembrane resistance, reduce interferon gamma signal and repair epithelial barrier
defect (Johnson-Henry et al., 2014, Tu et al., 2016). It is speculated that FOS is a therapeutic for
restoring intestinal barrier function.

4.3 Functional Oligosaccharide Reduce Mucosal Inflammation

Functional oligosaccharide could suppress intestinal disease and restore the function of intestinal
barrier by promoting T lymphocyte differentiation and secrete cytokine IL-2, IFN-y, IL-10, TGF-p
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to participate in cellular and humoral immunity. According to the report of Wan Jin et, Alginate
oligosaccharide (AOS) could alleviate inflammatory injury in intestinal epithelial cells by decreased
the expression levels of cytokine (interleukin-6 and TNF-a) (Wan et al., 2020). Besides, the levels
of inducible nitric oxide synthase (iNOS), TNF-a and interleukin-1p are decreased in UC colitis
model under Konjac oligosaccharide (KOS) treatment (Liu et al., 2016). These results indicate that
Functional oligosaccharide could be a useful method to mitigate inflammatory disease.

5. Future Prospects

Functional oligosaccharide has great potential in the treatment of IBD. It plays an important role
in regulating intestinal flora balance, enhancing intestinal mucosal barrier function, and alleviates
intestinal mucosal immunity. The discovery of the therapeutic effect of functional oligosaccharide
is a breakthrough in the field of clinic treatment of IBD. Targeted clinic studies should be carried
out in the future to explore the mechanism and best dosage of specific functional oligosaccharide
for patients with 1BD.

[
% v Enterocyte
Normal intestinal

= Ulcers intestinal

" Pathogens
ot

Fig.1 Pathogenesis of Inflammatory Bowel Disease.
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Fig.2 Summary of Oligosaccharide Effect in Ibd Studies.

6. Conclusion

IBD is epidemic and important disease that is closely related to the imbalance. A large number of
studies have proved that FOS, GOS, COS, KOS and MOS have good effects in the cure of IBD.
Compared with other traditional drugs, functional oligosaccharide has the advantage of safety and
effective. It has made significantly progress in promoting intestinal health. More research is needed
to explore the effects of functional oligosaccharide in the treatment of IBD.
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