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Gut health : Amino acids for intestinal barrier
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‘Gut Health' is a key factor for the health and wellbeing. In this aspect, the primary organ is the gastrointestinal (GI) tract which has
an important role to absorb nutrients and shuttle waste back out of the body. Besides the role, it is a well-known defensive barrier
that will protect from invasive pathogens and regulate mucosal immune system. Various infections, imbalanced nutrients and
stressful environments may weaken the integrity of gut barrier and results in lower performance and productivity of livestock
animals. In this article, the functions of intestinal epithelium barrier are explained and dietary Amino Acids (AA) will be discussed as
a way to maintain a healthy gut status.
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What is the intestinal epithelium barrier?

The intestinal epithelium is a monolayer of cells lining the gut lumen and has two important functions. It allows the absorption of
nutrients while also functioning as a barrier, which prevents pathogens entering the mucosal tissues (Blikslager, 2007). The intesti-
nal epithelial cells (IEC) are composed of absorptive enterocytes (over 80%), enteroendocrine, goblet and Paneth cells (van der Flier,
2009). These epithelial cells are tightly bound together by intracellular junctional complexes that regulate the paracellular permea-
bility and are crucial for the integrity of the epithelial barrier (Figure. 1). The crucial fuction of epithelial cell is transportation of
ingested sources between intestinal lumen and lamina propria. Transcellular permeability means transportation through epithelial
cells (Dulantha, 2011) and paracellular permeability is associated with transport through the gap between each epithelial cell on the
barrier. In the paracellular transportation, tight juctions are crucial. Under normal or pathological conditions, the structure of tight
juction is modulated by cell signals for the paracellular transportation (Ahmad, 2016). Herein, the stucture and function of tight
juction (TJ) in IEC is discussed.
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Figure 1. Intestinal epithelial cells (IEC)
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Structure and function of tight junction

Tight junctions (TJ) have the major role of the intestinal physical barrier. T) are formed by the assembly of a multiple proteins located
close at the apical portion of the lateral membrane of epithelial cells (Zihni, 2016).

Itis composed of juctional complexes: Demosomes, Adhernes Junctions (A]) and Tight Junctions (T)). Tight junctions (T)) is crucial for
the barrier function that inhibits the passage of soluble molecules via the gaps between cells and It is thought to be included in the
fence function that keeps the cell surface lipids at the basolateral region seperated form at the apical region. Adhernes Junctions (A))
and Demosomes have a role in mechanically connecting adjacent cell to resist strong contractile forces and to maintain tissue
structure particularly in epithelial cells and regulates the formation and matainance of T) and demosome (Osler,2005., Kamada,
2013., Suzuki,2009) (Figure 2).

Owing to the physical location and complex mechanism of tight junctions (T)), there are direct and indirect evidences between
impairments of tight junction and intesinal inflammation.
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Figure 2. Molecualar structure of the intercellar junction of
intestinal epithelial cells. (Suzuki, 2013)

Negative effects from “leaky gut”

When the gut becomes unhealty, intestinal barrier is going to be collapsed and in turn, pathogens leak into the blood stream predis-
poses animals to disease challenge. It is called the “leaky gut” (Figure 3). In vitro and in vivo studies have demonstrated that “leaky
gut” is caused by multiple factors including pathogen invasion, nutritional deficiency, and environmental stresses (Howe, 2004.,
Muza-Moons, 2006). It leads to dysbiosis, pro-inflammatory response, oxidative stress and nutrient loss (Bruewer, 2003). Subsquent-
ly, these events result in decrease growth performance and productivity.
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Figure 3. Intestinal permeability defects



16 - AMINO ACIDS

Amino acids, a helper to avoid “leaky gut”

Amino acids (AA) play a primary role in maintaining the structure and function of the intestinal barrier. For example, Threonine (Thr)
is an essential components of mucus in the gut. Threonine participates in mucin synthesis and maintain gut barrier integrity. It is
reported that supplementation with Thr in feed improved the intestinal mucin synthesis and immun function in piglet (Zhang, 2019.,
Chen, 2017). Another example is glutamine. Glutamine is related to metabolic processes like protein bio-synthesis, nitrogen
transfer, gluconeogenesis, oxidative fuel the intestine (Wang, 2009). According to a study from Oxford, glutamine improves tight
juction protein, pro-inflammatoy cytokines in a chicken challenged with an coccidiosis infection (Oxford, 2019). Arginine is also
involved in cell proliferation and works as a precusor for the synthesis of nitric oxide. The addition of arginine in a diet helps to
maintain intestinal integrity after E.coli challenge in swine (Yang, 2016). Another study has shown that Arginine increases mucosal
protein contents and suppresses the inflammatory cytokine expression (Zheng, 2017). Therefore, addition of some amino acids
could help to avoid “leaky gut”.

Table 1. Effects of supplementing amino acids on gut health in poultry and swine

Amino acids Functions Reference
Protecting intestinal barrier function Yang et al. (2016
Arginine Decreased the crypt depth anq su.ppress.e‘d the inflammatory Zhen% et al..’,((201;)
Cytokine expression in the jejunum
| ) Reducing the mucosal Cytokine response Ewaschunk et al., (2011)
Glutamine Improving the intestinal barrier function Wang etal., (2009)
Oxford, 2019
) . Ren et al., (2014)
thong ol 019
P 9 Chen et al., (2017)
Methionine Protecting intestinal barrier function and mucosa Chenetal., (2014)
Conclusion

Maintaining a healthy intestinal barrier is essential for the absorption of dietary nutrients and physiological defense. Not only feed
additives such as probiotics and essential oils, but also amino acids such as arginine, threonine, glutamine, methionine, tryptophan
help to make solid intestinal barriers and in turn, improve the growth performance and health status of livestock animals.
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