1 CORRECT  Which of the following statements regarding digestion and absorption of carbohydrates is true?

   A) Carbohydrate digestion begins in the mouth.

   B) Polysaccharides are broken down to monosaccharides by amylase.

   C) Disaccharides are actively transported across the epithelium of the small intestine.

   D) All of the above.

   E) None of the above.

Feedback: Carbohydrate and starch digestion begin in the mouth with the action of the salivary enzyme amylase. Amylase breaks polysaccharides down to disaccharides and short branched chains of glucose molecules. It is monosaccharides that are actively transported across the intestinal epithelial cells, not disaccharides.

2 CORRECT  The emulsification of fats

   A) results in the formation of small fat droplets.

   B) depends upon the amphipathic structure of bile salts.

   C) results in the formation of micelles.

   D) A and B.

   E) A, B and C.

Feedback: A and B are correct. The emulsification of fats is the mechanical disruption of large fat droplets into smaller droplets. Bile salts provide amphipathic emulsifying agents which associate with the nonpolar interior of lipid droplets, leaving the polar portions exposed at the water surface. They then repel other lipid droplets that are similarly coated, and thus prevent reaggregation to large fat droplets. Micelles are smaller fat droplets produced by the enzymatic action of lipases on fat droplets.

3 CORRECT  Which of the following statements regarding lipid digestion and absorption is true?

   A) In the absence of bile salts, no digestion of lipids would occur.

   B) Pancreatic lipase emulsifies lipids.

   C) The products of lipid digestion diffuse into capillaries in the vicinity of the intestinal epithelium.

   D) The products of lipid digestion travel in the circulatory system in the form of micelles.

   E) The products of lipid digestion are resynthesized into triacylglycerols in intestinal epithelial cells.

Feedback: E is correct. Fatty acids and monoglycerides enter epithelial cells from the intestinal lumen . During the passage through epithelial cells, fatty acids and monoglycerides are resynthesized into triglycerides and synthesized into chylomicrons. Chylomicrons do not enter intestinal capillaries but rather enter the lymphatic system. Statements A and B are incorrect. In the absence of bile salts, fat digestion would be impaired but not prevented. Lipases are enzymes that break down fats, whereas bile salts emulsify fats.

4 CORRECT  The function of the enzyme enterokinase is to

   A) cause bicarbonate secretion by the pancreas.

   B) stimulate secretion of gastrin by the stomach.

   C) activate trypsinogen into trypsin.

   D) activate pepsinogen into pepsin.

   E) cleave dipeptides into amino acids.

Feedback: C is correct. Enterokinase is embedded in the luminal plasma membranes of the intestinal epithelial cells. It is a proteolytic enzyme that splits off a peptide from pancreatic trypsinogen to form the active enzyme trypsin. Secretin is the primary stimulant for bicarbonate secretion. Exposure to low pH in the lumen of the stomach causes conversion of pepsinogen to pepsin.

5 CORRECT  The gall bladder

   A) synthesizes bile.

   B) stores bile.

   C) is stimulated to contract by CCK.

   D) B and C.

   E) A, B and C.

Feedback: Answer is D. Dilute bile is secreted by the liver and shunted into the gall bladder where it becomes concentrated and is stored until needed. The signal for gall bladder contraction is the intestinal hormone CCK.

6 CORRECT  Which of the following statements about the transport of the absorbed products of fat digestion is true?

   A) Free fatty acids and monoglycerides are transported to the liver via the hepatic portal vein.

   B) Triacylglycerides are transported to the liver via the hepatic portal vein.

   C) Triacylglycerides are transported through the lymphatics in lipoproteins called chylomicrons.

   D) Free fatty acids and monoglycerides are transported through the lymph in lipoproteins called chylomicrons.

   E) Triacylglycerides are transported through the lymphatics in lipoproteins called LDL.

Feedback: C is true. Chylomicrons are the form of lipoprotein that triacylglycerides are transported in. Chlomicrons are not transported via the hepatic portal vein, but rather are transported through lymphatics.

7 CORRECT  A greater volume of material daily enters the lumen of the gastrointestinal tract from the body than is ingested as food and water.

   A) True

   B) False

Feedback: True. The average person consumes about 1200 ml of water and 800 grams of food but an additional 7000 ml of fluid comes from salivary glands, stomach, pancreas, liver, and intestines.

8 CORRECT  The products of lipid digestion diffuse into the intestinal epithelium as micelles.

   A) True

   B) False

Feedback: False. Micelles are broken down into monoglycerides and free fatty acids that are then available to diffuse across the intestinal lining.

9 CORRECT  The secretion of gastrin by cells in the stomach lining is stimulated by increasing gastric acidity.

   A) True

   B) False

Feedback: False. The increase in acidity inhibits the secretion of gastin. Parasympathetic stimulation and the presence of peptides in the stomach are the major stimuli for gastrin secretion.

10 CORRECT  Fat soluble vitamins are absorbed in the small intestine by diffusion or mediated transport whereas water soluble vitamins are absorbed in a similar way as fats are absorbed, through emulsification.

   A) True

   B) False

Feedback: False. It is fat soluble vitamins that are absorbed through emulsification and water soluble vitamins that are absorbed by diffusion or mediated transport.

1 CORRECT  Which of the following statements regarding renal handling of water is correct?

   A) In the absence of ADH, urine is isosmotic with plasma.

   B) In the absence of ADH, water cannot be reabsorbed in the proximal tubules.

   C) In the absence of ADH, the cortical collecting ducts have very low permeability to water.

   D) In the presence of ADH, the late distal tubules secrete water.

   E) All of the above are correct.

Feedback: C is correct. In the absence of ADH, the cortical collecting ducts have very low permeability to water and very little water is reabsorbed from these sites. ADH does not influence water absorption in the tubule segments prior to the collecting ducts. In the presence of ADH, the water permeability of the collecting ducts becomes great. In the absence of ADH, urine is very hypo-osmotic because water is not reabsorbed in the collecting ducts.

2 CORRECT  Which of the following drugs would be most effective in treating hypertension?

   A) An alpha-adrenergic agonist.

   B) An ADH agonist.

   C) An angiotensin-converting enzyme inhibitor.

   D) A stimulator of aldosterone synthesis.

   E) None of the above would be effective.

Feedback: An angiotensin-converting enzyme inhibitor would be the most effective. ACE inhibitors inhibit the production of Angiotensin II from Angiotensin I. Angiotensin II has several actions in the body that promote increased blood pressure, so blocking its production would decrease the elevated blood pressure in hypertension. A stimulator of aldosterone synthesis would promote sodium reabsorption by distal convoluted tubules and cortical collecting ducts, which would increase blood pressure. Alpha adrenergic agonists would cause vasoconstriction, and thereby further increase blood pressure. An ADH agonist would cause fluid retention and possibly vasoconstriction, which would not be helpful in hypertension.

3 CORRECT  Which of the following statements regarding renal regulation of hydrogen-ion concentration is true?

   A) Renal regulation of extracellular H+ concentration is dependent upon regulating the amount of hydrogen ion filtered by the kidneys.

   B) Renal regulation of extracellular H+ concentration is dependent upon regulating the amount of hydrogen ion secreted by the kidneys.

   C) Renal regulation of extracellular H+ concentration is accomplished in part by regulating the amount of bicarbonate ion excreted by the kidneys.

   D) Most of the H+ excreted in the urine is bound to HCO3-.

   E) B and C.

Feedback: The kidneys are largely responsible for H+ ion balance in the body by regulating the excretion and reabsorption of H+ and bicarbonate.

4 CORRECT  A patient with a tumor of the parathyroid glands has very high plasma levels of parathyroid hormone. Which of the following symptoms would the patient be most likely to experience?

   A) Low plasma calcium levels and decreased muscular excitability.

   B) Low plasma calcium levels and increased muscular excitability.

   C) Elevated plasma calcium levels and decreased muscular excitability.

   D) Elevated plasma calcium levels and increased muscular excitability.

   E) None of the above.

Feedback: Increasing parathyroid hormone increases extracellular calcium by increasing calcium reabsorption in the kidney and promoting calcium liberation from bone. Increased extracellular calcium levels depress neuromuscular activity.

5 CORRECT  Movement of water out of the collecting ducts takes place by bulk flow.

   A) True

   B) False

Feedback: False. Movement of water out of the collecting ducts is by osmosis. Bulk flow of water is flow due to hydrostatic pressure gradients, as occurs with glomerular filtration.

6 CORRECT  The loss of 0.5 liter of sweat will provoke a greater sense of thirst than the loss of the same volume of blood plasma.

   A) True

   B) False

Feedback: True. Sweat is a hypoosmotic solution containing mainly water, sodium and chloride. Sweating causes a decrease in extracellular volume and an increase in body fluid osmolarity (a decrease in water concentration). Thirst is stimulated most importantly by higher plasma osmolarity; therefore sweating would induce a greater sense of thirst than a loss of blood volume.

7 CORRECT  Which of the following is a basic renal process

   A) glomerular filtration

   B) tubular reabsorption

   C) tubular secretion

   D) All of the above

   E) None of the above

Feedback: Answer: D All of the above are basic renal processes. Urine formation begins with glomerular filtration. As the filtrate moves through the tubules, some substances are reabsorbed and some substances can be secreted into the tubules.

8 CORRECT  Stretch receptors located in the bladder wall are important for micturition.

   A) True

   B) False

Feedback: Urination, or micturition, describes the process by which urine is ejected from the bladder. As the bladder fills with urine, stretch receptors located in the muscle wall become stimulated. Afferent fibers from these stretch receptors send signals to the spinal cord and stimulate parasympathetic neurons which cause the detrusor muscles to contract, expelling urine.
