The Stomach
All the organs in our body are made up of an extremely intricate network of specialised cells and tissues; all working perfectly together to perform various functions. All our organs contain all 4 types of tissue; epithelial, connective, nervous and muscle tissue – all of which are specialised for a specific purpose.








Anatomically, we can split the stomach up into 4 distinguishable layers which we call (from inside out) the mucosa, the submucosa, the muscularis and the serosa. 
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The mucosa is the innermost layer of the stomach and is made up of columnar epithelial cells; it is called the mucosa because it is a mucous membrane. Mucous membranes are those designed for secretion and absorption within the body; as are the specialised cells found in the mucosa. In the gastric mucosa there are many types of epithelial cell – these include parietal cells which secrete HCl and Intrinsic Factor, which aids vitamin B12 absorption in the duodenum, and chief cells which secrete pepsin (a protease enzyme). Mucous cells which secrete mucous to protect the stomach lining from its own produce and G cells which form endocrine glands in the stomach and secrete hormones which control certain gastric processes are also found in the mucosal layer of the stomach. These hormones might include gastrin or histamine which stimulates the parietal cells into the production of HCl.

The submucosa is made up of dense, yet loose, connective tissue embedded with many nerves, lymphatic vessels, glands and bloods vessels which branch out into the exterior layers of the stomach. There is also some smooth muscle tissue within the submucosa. The connective tissue within the submucosa supports and protects the mucosal layer from physical trauma, as well as holding it in place and “attaching” it to other organs. The motor neurons (nerve cells) along with blood vessels, surrounding connective tissue and lymphatics make up nerves. These cells are called parasympathetic ganglia and they make up the submucosal plexus. Parasympathetic ganglia have 3 roots: motor, sympathetic and sensory, all with their own function. The motor root sends signals from the neuron to target organs, the sympathetic root propels postsynaptic sympathetic fibers around itself which do not synapse and the sensory root looks after sensory fibers. Neurons are specialised to receive and emit electrochemical signals; with an axon, dendrites and a presynaptic terminal and are equally as crucial to digestion as any cells found in the mucosa. This is because it is signals received and sent by these cells which stimulate the function of glands and blood vessels in the mucosa, the submucosal plexus also works hand in hand with the myenteric plexus (found in the muscularis) which controls muscular contraction of the muscularis and serosa layers. The submucosal plexus is the control centre of chemical digestion in the mucosal layer of the stomach. The submucosa contains a large supply of blood vessels because, ironically, lots of nourishment from our blood is needed to “fund” these high-energy digestive processes. Glands in the submucosa are made up of goblet cells and secrete mucous similarly to those within the mucosa. Finally, lymph vessels in the submucosa absorb excess fluid secreted from the blood stream called lymph and return it to the circulatory system.

The muscularis layer of the stomach is that which performs mechanical digestion of food we have eaten through peristalsis. Controlled by the neurons which make up the myenteric plexus, the muscularis contracts to propel and break down food using different mechanisms. The muscularis is made of smooth muscle tissue which can be split into 3 layers of its own; all of which’s fibres run in different directions so as to optimise mechanical efficiency. The very inside layer of the muscularis is oblique and helps churn chyme in the stomach, the next is helical with a steep pitch, and the outer is helical with a considerably shallower pitch. In between the outermost and middle layer lies the myenteric plexus. It is these two layers which move in conjunction, yet antagonistically against one another’s grain, to physically (not chemically) reduce the surface area of food in the stomach. The whole point of digestion in the stomach is to ensure food particles have a large enough surface area for maximum absorption potential in the duodenum.





Last of all the serosal layer is made up of connective and epithelial tissue, which both collaborate to ensure the layers underneath are cushioned and abundantly accessible to other organs and organ systems. Epithelial cells within the serosa secrete serous fluid which lubricates the muscular layers underneath, ensuring minimal friction intervenes with gastric processes. The connective tissue in the serosa, like that of the submucosa, encompasses many blood and lymph vessels and nerves which interact with completely separate organ systems; nervous, cardiovascular, lymphatic.








Although elusive, the harmony in which our organ systems interact is both fascinating and phenomenal; when looking at the anatomy of the human body there seems to be nothing which is out of place or purpose. Just looking at my brief outline of cells and tissues creating the organ the stomach, we can trace connections from the digestive system to the cardiovascular, endocrine, nervous and lymphatic systems. For example, the lymphatic systems works closely with the liver to help remove toxins from our blood supply and within the duodenum aids absorption of fat soluble vitamins and lipids, as well as, of course, as mentioned having a network of vessels in the stomach lining. The cardiovascular system runs alongside, and interspaced within, the digestive system in blood vessels which carry nutrients and proteins to power its operations. The nervous system is another crucial system that feeds into the digestive system, as represented by the submucosal and myenteric plexus’. Also, hormones are essential triggers for the production of certain gastric juices, therefore the endocrine system is also intertwined with the digestive system. Similarly the digestive system must feed into all these systems via the blood supply in order to distribute the nutrients obtained from digestion to the correct target organs.      
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Figure 3 – Electron Micrograph of Submucosal Plexus





Figure 2 – Diagram of a Parietal Cell





Figure 1 – Diagram of Gastric Layers








Figure 2 – Diagram of a Parietal Cell





Figure 4 – Diagram of a Neuron





Figure 5 – Electron Micrograph of Muscularis Layers
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