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Nutrition Lecture 3
Nutrition and the GI Tract

1. Describe the normal digestion and absorption of nutrients.

· Esophagus is specialized for conduction, stomach is specialized for secretion, mechanical processing, digestion, small intestine is specialized for digestion and terminal nutrient absorption and large intestine is specialized for water absorption, lubrication and elimination.

· Inorganic iron is absorbed mainly in duodenum and proximal jejunum while organic iron is absorbed over longer length of SI.  

· Most iron arrives in heme form w/ their transferring protein and some needs Divalent Cation Transporter I (DCTI) or transferrin to enter the cell.  Some iron need low pH in order to be available of absorption (hence iron deficiency anemia in patients w/ gastrectomy)

· Iron is bound to ferritin in tissue storage and to transferrin in plasma. 
2. Incorporate nutrition into the medical history, review of systems and physical examination of patients with gastrointestinal disease.

Patients with GI disease will result in nutritional deficiency b/c of:

I. Reduced intake

II. Maldigestion

III. Malabsorption

IV. Increased loss of nutrients
3. Describe the clinical features of malnutrition and specific effects of malnutrition on the GI tract and liver.

Malnutrition of protein can cause fatty liver and edema (??)
4. Give examples of GI diseases that result in nutritional deficiency and describe their origin as a consequence of 1) reduced intake, 2) maldigestion, 3) malabsorption or 4) increased loss of nutrients.

I. Reduced Intake:
· Suppression of appetite

· Disturbance of taste

· Nausea

· Early satiety

· Pain on eating

· Pain on swallowing

· Pain following a meal

II. Impaired Digestion:

· Rapid gastric emptying

· Low duodenal pH

· Pancreatic secretory failure

· Obstruction of bile flow due to gall stone or bile-duct stricture

· Deconjugation of bile salts by bacteria in SI

III. Malabsorption:

· Short bowel

· Disease of SI epithelium: Celiac, Tropical, Whipple’s Crhon’s, Radiation enterititsLymphatic obstruction

· Diverticula of jejunum

· Helminths, Fish tape worm

· Deficiency of folacin and cobalamin impair eneterocyte function

IV. Excess Loss of Nutrition:

· Bleeding from any part of GIT as in ulcers, cancers, hookworms

· Loss of protein from inflamed surface as in entero-colitis ulcer
5. Describe the clinical and laboratory features of Protein-Energy Malnutrition (PEM), and list the risk factors and the complications associated w/ PEM.

· Clinical and Laboratory Features of PEM:
· Poor healing

· Pressure ulcers

· Fatigue

· Weight loss

· Risk Factors: 

· Impaired intake 

· Impaired digestion and/or absorption b/c of enzyme defects, celiac disease

· Excessive enteric protein loss e.g. GI mucosal disease, lymphatic blockage

· Chronic malignancy

· Renal failure

· Acutely injured

· Chronically ill

· Incapacitated populations

· Complications:

· Edema

· Mental apathy

· Hair abnormality

· Constipation

· Nausea
· Vomiting
· Dehydration
· Bradycardia
· Conditions Associated w/ development of PEM:
· Catabolic illness “the stress response”

· Involuntary weight loss exceeding 10% of ideal 

· Chronic illness

· Increased nutritional losses, open wound, enteral fistulas

· Intestinal tract disease impairing absorption

6. Compare and contrast the two main types of malnutrition, protein-depleted (i.e., Kwashiorkor) and calorie – (energy-) starved (i.e., Marasmus)

· Kwashiorkor:
· Individual ingests a moderate number of calories as complex carbohydrates but very little protein.  

· Decreased lipolysis and proteolysis b/c of increased glucose and insulin

· Liver is therefore supplied w/ inadequate AA b/c of little protein intake and little AA from skeletal muscle stores.  So apoprotein production goes down and so the triglycerides made from the excess glucose get stuck in liver -> Fatty and enlarged Liver
· Albumin production goes down -> Edema

· E.g. Patient on chronic IV dextrose in ICU

· Marasmus:
· Inadequate amounts of both proteins and calories

· Plasma glucose and insulin low b/c of small amounts of carbohydrates

· Lipolysis and proteolysis occur

· So, liver gets adequate amounts of AA -> No fatty liver, no enlarged liver, no edema

· Muscle wasting and loss of subcutaneous tissue

· E.g. Anorexia nervosa
