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The hormonal and enzymatic regulation of protein digestion

The main role of the digestive system is to break down food eaten through 2 processes
mechanical and chemical. These processes involve numerous enzymes and hormones which
regulate how efficiently food is broken down. While eating is a part of life and an everyday
activity there are functions which take place to breakdown different types of foods
consumed. In this essay the main focus is to analyse how hormones and enzymes aid in the
digestion of protein. The essay will include the digestive process of protein in order and

which hormones and enzymes start to activate while the digestion of protein is taking place.

Food oral processing is the very beginning of food digestion Wang and Chen (2017). Food is
broken down by the teeth and tongue, plus the enzymatic actions of saliva, food is broken
down into smaller pieces and then transported through the oesophagus into the stomach
for further digestion according to Wang and Chen (2017). When the chewed down food
reaches the stomach, the hormone gastrin is secreted. Gastrin is a gastrointestinal peptide
hormone which plays a central role in regulation of gastric acid secretion stated by Misund
et al. (2013). Tucker, (2015, p. 226) explains that gastric acid contains hydrochloric acid and
pepsin. Pepsin is formed from the precursor pepsinogen, when pepsinogen reacts with
hydrochloric acid, active pepsin is formed Bowen, (2020). Tucker, (2015, p. 226) states that
pepsin then hydrolysis protein peptide bonds turning them into polypeptides, now they are
partially digested until they are passed into the duodenum of the small intestine as you can
see on figure 1. Hormone, (2018) states that somatostatin is a hormone that inhibits gastric
secretion and emission of gastrointestinal hormones such as gastrin, this is to balance out
hormone levels in the body to stop over production of certain hormones this is done

through negative feedback.
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In the duodenum the main function is to digest the polypeptides further, the duodenum
also produces a range of digestive enzymes supported by the pancreas Nigam and Knight,
(2017). The hormone Secretin is released in the duodenum when the acidic protein (chyme)
arrives from the stomach. Afroze et al, (2013) states the role of secretin is to neutralise the
acidic level of the chyme, it does this by signalling to the pancreas to release alkaline
bicarbonate solution to the duodenum, solution then neutralises the chyme ready for
digestion. The hormone cholecystokinin controls the release of the enzymes from the
pancreas e.g. the pancreatic enzymes, this was stated by Rehfeld, (2004). There are 3
enzymes that are released:

- Trypsinogen

- Chymotrypsinogen

- Procarboxypeptidase

Reseland et al, (1996) states that these 3 enzymes are released in the pancreatic juice to aid
in the digestion of the protein polypeptides. These 3 enzymes are inactive, firstly trypsin is
activated by an enzyme in the small intestine called enterokinase, this enzyme converts
trypsinogen into its active form trypsin which then starts to hydrolyse the peptide bonds
present further breaking them down into smaller chains stated by Mann and Mann, (1994).
That’s not where trypsin’s job ends it has other functions as well as breaking down
polypeptide bonds. Firstly, when trypsin formed it can autocatalytically activate more
trypsinogen to trypsin stated by Sigma Aldrich, (2020). Trypsin also activates
chymotrypsinogen into the active form chymotrypsin, this is done by the cleavage of the N
terminal strand on chymotrypsinogen stated by Pritchard et al, (2003, p.96). Chemistry
LibreTexts, (2019) states that the enzyme chymotrypsin then starts to hydrolyse the
polypeptide bonds thus breaking it down into shorter chains. Trypsin also starts to activate
the inactive enzyme procarboxypeptidase, it does this by cleaving at the c terminal of the
enzyme creating the active form carboxypeptidase stated by Burgos et al, (1991) all though
this article is very dated the activation of the enzyme still remains accurate till this day. The
active enzyme carboxypeptidase then starts to hydrolyse the carboxyl end of the
polypeptide or peptide chains breaking them down further into shorter chains stated by

Rsc.org, (2020). These enzymes then work to break down the polypeptide chains into



smaller polypeptide chains like dipeptide and tripeptide chains. There is then little work left
to do in the digestion process. The next step the bush border enzymes come into play, they
are situated on the lining of the intestinal wall these enzymes are aminopeptidase and
dipeptidase stated by Hooton et al, (2015). The role of these 2 enzymes are to break down
the remaining small chain peptides into absorbable single molecule amino acids. This is the
last stage in the digestion process before the absorption process starts. The role of
dipeptidase is to hydrolyse dipeptides to component amino acids this was proposed by
Hooton, (2018, p.56). The role of aminopeptidase is to hydrolyse the release of any n
terminal amino acid from di, tri, and oligopeptides stated by Hooton, (2018, p.67). This is
the end of the digestion process though there are still remaining peptide chains that haven’t
been broken down by the enzymes, but are absorbed as they are Hooton, (2018, p.57). The
digestion of protein takes place in a normal functioning body, but there are certain
limitations that occur because of disorders when enzymes that can’t break down certain
amino acids. For example, lysinuric protein intolerance this is when the body’s inability to
digest and use certain amino acids like lysine and arginine, this is because the body cannot
effectively break down these amino acids which are found in the many protein rich foods

this was stated by Reference, (2020).

Hormones and enzymes play a crucial role in the functioning of the digestive system so we
really have to understand how it all works. From the basic understanding that we first chew
our food and it reaches our stomach for digestion, then in the duodenum it starts to take
vigorous digestion so that it can finally be absorbed for our bodies to make use of this
macronutrient. While it’s in our mouth we have to understand it goes through a process of
digestion, then it reaches our stomach and hormones and enzymes start to take action in
digesting the food down. Then it can finally pass into the duodenum and be broken down
further by hormones signalling more enzymes to come and break down the nutrients that

have entered till finally the digestion process has ended.
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