Rounds 8.28.2012 
Guyton Chp 62,  Splanchnic circulation


AB
Splanchnic circulation

· Includes gut, spleen, pancreas, & liver

· Blood flows through gut, spleen, pancreas then immediately to the liver via portal vein

· In the liver blood flows through liver sinusoids and then exits via the hepatic veins which join the vena cava

· Reticuloendotheial cells line the sinusoids – remove bacteria and other particulates

· Hepatic cells absorb and store ½ - ¾ of all nonfat water-soluble nutrients

· Fat-soluble nutrients are absorbed into intestinal lymphatics and enter circulation via thoracic duct
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(From Millers’s Anatomy of the Dog)
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· On entering gut the arteries branch and send smaller arteries which circle the gut in both directions

· From the circling arteries smaller arteries penetrate the intestinal wall

· Special organization of blood flow in the villi

· Small arteriole and venule are interconnected with a system of looping capillaries

· Walls of arterioles are highly muscular and active in controlling villus blood flow

Gut activity and GI blood flow

· Blood flow to each area of the GI tract and each layer of gut wall is usually directly related to the level of activity

· Vasodilator substances are released from the mucosa of the intestinal tract during the digestive process 

· Cholecystokinin

· Vasoactive intestinal peptide

· Gastrin

· Secretin

· Gastrointestinal glands also release kinins into the gut wall – powerful vasodilators
· Kallidin

· Bradykinin

· Decreased oxygen concentration  in the gut wall can increase intestinal blood flow dramatically
· Decreased oxygen levels also results in increases in adenosine which is a vasodilator

· Contercurrent blood flow mechanism in the villi

· Because the arteriole and venule in the villus are close together and flow in opposite directions  - similar to counter current exchanger

· Much of the arterial oxygen diffuses directly into the adjacent venule without reaching the tip of the villus

· During disease states such as shock, the oxygen deficits in the tips of the villi can become so great that they suffer ischemic death

· Nervous control of the GI blood flow

· Parasympathetic stimulation of the nerves to the stomach and lower colon increases local blood flow & glandular secretion

· Increased blood flow probably secondary to increased glandular activity

· Sympathetic stimulation directly causes intense vasoconstriction

· After a few minutes blood flow usually returns to normal via “autoregulatory escape” – local metabolic vasodilator mechanisms overcome the sympathetic vasoconstriction to return normal blood flow
· Sympathetic activity can also constrict large-volume mesenteric veins during times of need to increase circulating volume. 

· In severe instances splanchnic circulation can be dramatically reduced for hours

Questions: 

1. Which of the following is not one of the reasons that the blood flow to the GI tract increases during activity?

a. Vasodilator substances released from the mucosa

b. Decreased levels of epinephrine

c. Kinins released from the secretory glands

d. Decreased oxygen tension in the gut wall
2. List the three main arteries that arise from the abdominal aorta to supply the splanchnic circulation: 

3. How do fat-soluble nutrients enter systemic circulation:

4. The __________ vein carries blood from the _______________, _______________, & ______________ to the liver where it travels through the liver _________________. These areas are lined with _____________________ cells which remove bacteria and toxins from the blood.







