Explorations session 5: G.I Tract 2- Liver, Pancreas, duodenum and spleen.
Explain how the spleen is different developmentally to the liver, gall bladder and pancreas.

Draw diagrams that show three different ways of looking at the structure of the liver lobules. Which of these would probably be the more significant from a clinical point of view?

The liver acinus model describes the blood flow of the liver and is used particularly in a clinical setting. For example when one had high venous pressure, congestion develops in zone 3 of the liver acinus which is closest to the central vein. When one suffers from hypoxemia, zone 3 becomes ischemic first because it is the furthest away from the hepatic artery.

What changes to the histology of the liver lobule would you expect in a patient with long-term right heart failure?

There is congestion in zone 3 due to back-up of venous pressure from the right atria to the central vein.

Which vessels can you see in the portal regions of the liver lobules?

Portal Vein, Hepatic Artery, Bile Duct, Lymphatic Vessels.

Draw a diagram showing several liver cells (part of a liver cord) and their associated sinusoid(s), canaliculi, Space of Disse etc. 

Look at the notes

What type of epithelium lines a bile canaliculus?

There is no epithelium lining the bile canaliculus.

Cirrhosis of the liver is in part an increase in the stromal elements of the liver. What is stroma and where do you find it in the liver?

The stroma is the supporting tissue of the liver for example the connective tissue.

What is the function/s of the gall bladder?

It stores / concentrates and secretes bile.

What differences would you see histologically in the lining epithelium of an active or inactive gall bladder?

The epithelium of  the gall bladder if simple columnar epithelium and has a brush border. The active gall bladder has extensive intercellular spaces created by resorbed material which cannot be carried away fast enough by the blood vessels of the lamina propria.

What causes contraction of the gall bladder muscle? What is its origin?

The presence of lipid in the duodenum promotes the secretion of the hormone CCK by the enteroendocrine cells of the duodenal mucosa stimulating the contraction of the gall bladder muscle and forcing bile into the duodenum.

Explain why the pancreas is described as a mixed gland?

It has exocrine and endocrine sections. The endocrine sections are made up of Islet of Langerhans and these secrete glucagon, insulin and somatostatin. The alpha cells of the Islet of Langerhans secrete glucagon, the beta cells of Islets of Langerhans secrete insulin and the delta cells secrete somatostatin.

What other gland does it resemble histologically?

Without the endocrine parts(Islets of Langerhans) the exocrine pancreas looks very similar to the parotid gland.

The exocrine secretions of the pancreas comes from two different areas. What are these areas, what does each secrete, what stimulates their release, and what are their board functions?

The acinar cells produce the enzyme rich component of pancreatic juice. The epithelial cells lining the smallest pancreatic ducts release the bicarbonate ions that make it alkaline. The function of the the high pH of the pancreatic juice neutralizes the acidic chyme entering the duodenum and provides an optimal environment for the activity of the instestinal and pancreatic enzymes. The secretion of pancreatic juice is regulated by local hormones and parasympathetic nervous system. The first hormone is secretin which is released in response to  presence of HCL in the intestine and the second hormone is CCK which is released in response to entry of proteins and fats into the small instestine. Secretin taregets the duct cells promoting the release of bicarbonate rich pancreatic juice whereas CCK stimulates the acini to release enzyme rich pancreatic juice. Vagal stimulation causes release of pancreatic juice.

What is the term zymogen mean?

Granules containing inactive enzymes  which usually becomes active in the small intestine and this prevents the enzymes from digesting the cell from which it was secreted.

The spleen is often described as being the lymph node of the blood stream. Why is this concept important?

There are 2 functions:

1) Production of immunological responses against blood-borne antigens.

2) Removal of particulate matter and aged or defective blood cells, particularly erythrocytes from the circulation.

What is meant by ‘open’ and ‘closed’ circulation in the spleen? Which of these theories is currently in favour?

Closed circulation model suggests that the blood from the sheathed capillaries is dumped directly into the venous sinuses of the red pulp- that is they are continuous with each other. This means that RBC’S and antigens have to leave the blood vessels to be exposed to the macrophages and lymphocytes of the white pulp.

Open circulation model has sheathed capillaries as blind ending vessels. Blood cells have to leave these capillaries and enter the parenchyma of the spleen( PALS region and then the cords of the red pulp) before re-entering the venous sinuses of the red pulp. This is the preferred model.

What is the function of the spleen throughout life?

Its macrophages remove debris, foreign matter, bacteria, viruses and toxins. The spleen’s main function is cleansing of the blood.It stores some of the break-down products of red blood cells and releases others to the blood for processing by liver. It stores blood platelets.

Is the presence of a spleen essential for life?

No. If there is surgical removal of the spleen, there are only few problems created because liver, and bone marrow take over most of  its functions. However these people have a greater risk of certain bacterial infections.

Which if any of these organs(spleen, liver, gall bladder, pancreas) are retroperitoneal?

Only pancreas is retroperitoneal, The rest of them are intraperitoneal. Not really, Liver has a bare area where no peritoneum is covered by it. 

