QUESTIONS FOR THE DIGESTIVE SYSTEM AND METABOLISM 


1.
Describe the boundaries of the following regions of the gastrointestinal tract: 



buccal cavity . 

Vestibule 

Glossopalatine 
Arches 

Pharyngopalatine 
Arches 

Hard Palate 

Soft Palate 

Fauces 

Duodenum 

Jejunum 

Ileum 

Large Intestine 

Cecum 

Veriform appendix 

Ascending Colon 

Right Colic Flexure 

Transverse Colon 

Left Colic Flexure 

Descending Colon 

Sigmoid Colon 

Rectum 

Anus 




2.
Briefly discuss the six processes that occur in the digestive system. 

3.
Explain why the mucous membrane must be thin and moist. 

4.
Distinguish between the intrinsic and extrinsic muscles of the tongue. 

5.
Describe the three types of papillae found on the tongue, their function and 
where they are found on the tongue. 

6.
Discuss the importance of the lingual frenulum in eating and speaking. 

7.
Describe the location and importance of the following tonsils: lingual, 
palatine, pharyngeal and tubal. 

8.
Draw and label the various parts of a tooth. 

9.
Name and describe the four types of teeth. 

10.
Distinguish between deciduous teeth and permanent teeth. 

11.
Give the location and type of secretion of the following salivary glands: 
buccal, parotid, submandibular, and sublingual glands. 

12.
Describe the arrangement of the visceral and parietal peritoneum. 

13.
Describe the importance of the mesentaries, where the originate from, and how
 they are named. 

14.
Draw, label, and be able to discuss the importance of each of the tunics found 
in the gastrointestinal tract. 

15.
Be able to locate, describe and explain the importance of the lamina propria and
 the muscularis mucosa. 

16.
Describe and explain the importance of the Peyers Patches. 

17.
Distinguish between Tunica Serosa and Tunica Adventitia 

18.
Distinguish between short reflexes and long reflexes in control of digestive tract
 activity. 

19.
Describe the submucosal plexus, myenteric plexus, and subserous plexus. 

20.
Name the body cavity through which the esophagus travels. 

21.
Name the opening through which the esophagus passes through the diaphragm. 
22.
Explain its importance in Gastric Reflux Disease. 

23.
Draw the stomach and label the following regions: cardiac orifice, pyloric 

sphincter, lesser curvature, greater curvature, lesser omentum, greater omentum,
body, fundus, pyloric region, and rugae 

24.
Describe the modifications of the mucosa in the stomach distinguishing between
 mucous neck cells, parietal (oxntic) cells, chief (zymogenic) cells, cardiac glands, 
pyloric glands, and enteroendocrine glands. 

25.
Describe the modifications of the tunica muscularis of the stomach and its 
importance in digestion. 

26.
Draw the small intestine and label the following structures: common bile duct, 
pancreatic duct, accessory pancreatic duct, hepatopancreatic ampulla (ampulla of 
Vater), duodenal papilla, sphincter of Oddi, ileocecal valve, and ileocecal sphincter. 

27.
Explain the importance of the small intestine being hung from the abdominal wall 

by mesenteries. 

28.
Describe the modifications of the tunica mucosa and submucosa in the small 

intestine and their importance. 

29.
Name the three types of epithelial cells that cover the villi and name their 

products. 
30.
Discuss the function and importance of the intestinal glands and duodenal glands. 

31.
Describe the relationship of taeniae coli, haustra and plicae semilunares. 

32.
Describe the epiploic appendages 

33.
Describe the arrangement of the anal mucosa. 

34.
Explain the importance of having both internal and external anal sphincters 

35.
Discuss what happens when the circulation of blood through the veins of the anal 

columns is interfered with. 
36.
Describe the types of epithelium, and their function, found in the following 
regions: mouth, pharynx, esophagus, stomach, small intestine, ascending, 
descending, transverse, sigmoid, rectal and anal regions of the large intestine. 

37.
Name the various parts of the digestive system that can be considered 
retroperitoneal and explain why this can be important to a surgeon. 

38.
Name the parts of the digestive system that are outside the abdominopelvic cavity. 

39.
Draw the pancreas and label the following structures: pancreatic duct (duct of 
Wirsung), accessory pancreatic duct (duct of Santorini), common bile duct, 
hepatopancreatic (ampulla of Vater) duodenal papilla, sphincter of Oddi, islets of 
Langerhans, and acini 

40.
Describe the position the pancreas in relation to the stomach and small intestine 

41.
Distinguish between the acinar cells and the islets of Langerhans in the pancreas. 

42.
Describe how pancreatic juice is transported from acinar cells to the small 
intestine. 

43.
Explain why it is important to have enzymes produced as zymogenic granules 
rather than active enzymes. 

44.
Draw the liver and label the following structures: right, left, caudate and quadrate 
lobes, falciform ligament, ligamentum teres (round ligament), coronary ligament, 
bare area, lesser omentum. 


45.
Describe the flow of blood to the liver from the hepatic portal system as well as 

the systemic circulation. 

46.
Name the system that delivers the most blood to the liver per minute. 

47.
Draw a microscopic view of the liver labeling each of the following: hepatocytes, 

liver cords, liver lobules, portal canals, bile ducts, hepatic triad, bile canaliculi, 

and hepatic duct. 

48.
Name the fetal structure that gives rise to the ligamentum teres. 
49.
Describe the structure and explain the importance of the hepatic sinusoids. 

50.
Discuss the role of the Kuppfer cells found in the epithelial layer lining the 

sinusoids. 

51.
Describe the structure and explain the importance of the bile canaliculi and 

hepatic duct. 

52.
Describe the anatomy of the gallbladder and discuss its function in digestion. 

53.
Discuss the importance of the cystic duct. 

54.
Discuss how the common bile duct is formed. 

55.
Explain how bile is propelled into the intestine. 

56.
Explain how bile gets into the gallbladder from the liver. 

57.
Give the storage capacity of the gallbladder. 

58.
Explain what happens to the bile that is stored in the gall bladder. 

59.
Name the hormone that stimulates release of bile from the gallbladder 

60.
Name the hormone that stimulates production of bile. 

61.
Discuss each of the following clinical conditions: cleft palate, cystic fibrosis, 

lactose intolerance, diabetes, Barrets esophagus, gastrointeritis, cholecystitis, 

gallstones, colon cancer, polyps, inflammatory bowl disease, pyloric stenosis, 

peptic ulcers, pancreatitis, hepatitis, cirrhosis, appendicitis, constipation, 
vomiting, diarrhea and maladsorption. 


                                  DIGESTIVE PHYSIOLOGY QUESTIONS 

1.
Name and briefly describe the four physiological processes that occur in the digestive system. 

MECHANICAL PROCESSES 

2.
Name the portions of the gastrointestinal tract that have skeletal muscle. 

3.
Briefly describe the difference between the initiation of contraction in skeletal 
and smooth muscle. 

4.
Distinguish between segmentation and peristaltic movements. 

5.
Discuss the process of mastication, how it is controlled and why it is important. 

6.
Define the term bolus. 

7.
Explain how swallowing is initiated and how the swallowing reflex works. 

8.
Discuss the importance of the upper and lower esophageal sphincters. 

9.
Briefly discuss the mechanical activities of the stomach. 

10.
Explain the concept of gastric motility. 

11.
Explain how the stomach can expand from volume of about 50 ml to a volume of
 1000-1500ml without greatly increasing the pressure on its contents. 

12.
Name the nerve that regulates the receptive relaxation reflex. 

13.
Define the term chyme and briefly describe its consistency. 

14.
Discuss the importance of the pyloric sphincter in moving chyme from the 
stomach into the duodenum. 

15.
Explain the importance of pacesetter cells and the basic electrical rhythm of the 
stomach. 

16.
Briefly discuss the three types of inputs that influence the membrane potentials of 
gastric smooth muscle cells. 

17.
Discuss the effects of the following on gastric motility and gastric emptying: 
volume of material in the stomach, gastrin, enterogastric reflex, and 
enterogasterones. 


18.
Explain why neural and hormonal mechanisms would inhibit the passage of 
additional chyme into the small intestine. 

19.
Discuss the role of segmentation and peristalsis in the small intestine and explain 
the importance of each. 

20.
Explain the importance of pacesetter cells and the basic electrical rhythm of the
 small intestine. 

21.
Discuss the effect of mechanical, neural and hormonal inputs of segmentation. 

22.
Discuss the effects of sympathetic and parasympathetic inputs on the small
 intestine. 

23.
Describe the migrating motility complex and discuss its importance in the small 
intestine. 

25.
Describe the structure and function of the ileocecal sphincter and the ileocecal 
valve. 

26.
Briefly discuss the gastoileal reflex. 

27.
Explain why the movements of the large intestine are generally very sluggish. 

28.
Briefly describe haustral contractions and their importance in the large intestine. 

29.
Briefly describe mass movements and their importance in the large intestine. 

30.
Discuss the importance and effect of the gastrocolic and duodenocolic reflexes on 
the colon. Discuss how these reflexes are initiated. 

31.
Describe the defecation reflex. 

32.
Compare and contrast the interior and exterior anal sphincter and explain the 
importance of the exterior anal sphincter. 

33.
Explain how the body assists the defecation reflex with voluntary body efforts. 


SECRETION 

35.
Name the products of each of the following salivary glands: parotid, sublingual,
 submandibular, and buccal glands. 

36.
Discuss the chemical composition and importance of the mucins found in salivary 
secretions. 

37.
Discuss the function of salivary amylase, its pH range and its optimal pH. 

38.
Describe the chemical composition of the saliva and its function in digestion. 

39.
Describe the role of parasympathetic and sympathetic stimulation controlling
 salivary secretion. 

40.
Name several factors that will stimulate saliva production. Name several that will 
inhibit. 

41.
Name and briefly describe the secretions of the stomach. 

42.
Name the cells that secrete the above named secretions and discuss the function of 
each. 

43.
Briefly discuss how hydrochloric acid is secreted. 

44.
Explain why the pH of venous blood leaving the stomach is higher than arterial 
blood flowing to the stomach. 

45.
Describe the control of gastric secretions by neural and hormonal mechanisms in 
the cephalic, gastric and intestinal phase. 

46.
Explain the role of the stomach mucosa in protection. 

47.
Describe the following secretions of the small intestine and discuss their function: 

mucus, intestinal juice, digestive enzymes, hormones. 

48.
Describe the following secretions found in pancreatic juice and discuss their 

function: bicarbonate fluid, trypsinogen, chymotyrpsinogen, and enterokinase. 

49.
Briefly describe how the secretion of these pancreatic juices is stimulated. 

50.
Name the hormone that stimulates the release of a watery bicarbonate secretion
from the pancreas. 

51.
Discuss the composition and importance of bile found in the small intestine. 

52.
Name the organ that produces bile and the organ that stores it. 

53.
Explain how the rate of bile secretion is controlled. 

54.
Discuss the role of enterohepatic circulation in bile secretion and transport back to 
the liver. 


55.
Summarize the activities of the following hormones: gastrin, secretin, 
cholecystokinin, and gastric inhibitory peptide. 

56.
Discuss the secretion of mucus in the large intestine and why it is important. 

57.
Discuss how mucus secretion can be stimulated in the large intestine 

CHEMICAL DIGESTION AND ABSORPTION 

58.
Describe the process of hydrolysis in digestion. 

59.
Name the most important portion of the digestive system in regards to digestion 
and absorption. 

60.
Describe the process of digesting starches, sucrose, lactose, and maltose and give 
the end products for each. 

61.
Name the process by which glucose, galactose, and fructose are absorbed. 

62.
Describe the role of each of the following in digesting proteins: pepsin, trypsin, 
chymotrypsin, carboxypeptidase, aminopeptidases, tetrapeptidases, tripeptidases. 

63.
Name the region of the digestive system where most of the protein digestion 
occurs. 

64.
Name the process by which amino acids, dipeptides and tripeptides are taken up 
into the intestinal epithelium. 

65.
Briefly describe what happens to dipeptides and tripeptides in the intestinal 
epithelium. 

66.
Name the portion of the digestive system that performs most fat digestion. 

67.
Name the molecule that makes up most of our dietary fat. 

68.
Discuss the process of emulsification and describe the role of the bile salts. 

69.
Define the term amphipathic. 

70.
Describe the structure of a micelle and discuss its importance in digestion. 

71.
Describe how monoglycerides and free fatty acids gain entry into the intestinal 
epithelial cells. 

72.
Discuss the role of the enterohepatic circulation process in digestion. 


73.
Describe the fate of many monoglycerides upon entry into the intestinal epithelial 
cells. 

74.
Name the products of the intestinal epithelial cells that will enter the lacteals and 
blood stream. 

75.
Name the regions of the digestive system where most fat absorption takes place. 

76.
Name the vitamins and mineral that must be absorbed with fats. 

77.
Name the vitamins that are water soluble. 

78.
Discuss how vitamin B12 is absorbed , name the glyocprotein necessary for its 
absorption and name the cells that secrete the substance. 

79.
Name the process by which the following are absorbed from the small intestine: 
sodium, potassium, magnesium, phosphate, chloride, bicarbonate. 

80.
Discuss how calcium is absorbed and discuss how its absorption is controlled. 

81.
Name the vitamin necessary for calcium absorption. 

82.
Name the region of the digestive system that absorbs most of the water . 

83.
Name the process by which water is moved into and out of cells. 

84.
Discuss the importance of hypertonic, hypotonic and isotonic solutions to cells. 

85.
Name the process by which the following are absorbed from the large intestine: 
sodium, chloride, and water. 

86.
Name the process by which bicarbonate ions are secreted into the large intestine. 

87.
Explain the importance of bacteria in the large intestine. 

88.
Name the largest component of fecal material. 

89.
Discuss the symptoms and causes of diarrhea, constipation, peptic ulcer, 
gastroenteritis, gallstones, pancreatitis, hepatitis, cirrhosis, appendicitis. 

90.
Discuss the effects of aging on the digestive system. 





METABOLISM 

CELLULAR METABOLISM 

1.
Define the terms oxidation and reduction. 

2.
Explain the importance of coenzymes (ie NAD+) in cellular metabolism. 

3.
Define the terms aerobic and anaerobic. 

4.
Draw and discuss the events of glycolysis, the citric acid cycle and electron 
transport. 

5.
Discuss the energy yield of glycolysis, the citric acid cycle and electron transport. 

6.
Discuss the yields of NADH and FADH2 in glycolysis and the citric acid cycle. 

7.
Discuss the fate of pyruvic acid when oxygen is present. 

8.
Discuss the fate of pyruvic acid when oxygen is not present. 

9.
Explain the importance of the malic acid shuttle and glycerol phosphate shuttle 
(found in mitochondrial membrane). 

11.
Discuss the ATP and energy yield from the aerobic breakdown of glucose. 

12.
Name the pathway that is anaerobic. 

13.
Distinguish between substrate level phosphorylation and oxidative 
phosphorylation. 

14.
Discuss the interconversion of carbohydrates, proteins, and triglycerides and its 
importance in metabolism. 

15.
Explain the utilization of carbohydrates, proteins, and triglyceride during the 
absorptive and postabsorptive states. 

16.
Briefly describe the events of deamination and transamination. 

17.
Discuss the importance of alpha keto acids. 

18.
Name the products formed during the breakdown of triglycerides. Discuss the fate 
of each. 

19.
Briefly describe the events of lipolysis and beta oxidation. 

20.
Discuss the importance of nutrient pools. 
21.
Distinguish between anabolism and catabolism. 

22.
Discuss the various sources of glucose in the body. 

23.
Discuss how long glycogen stores can keep the body running in the postaborptive 
state. 

24.
Explain why the liver is the bodys source of blood glucose due to glycogenolysis. 

25.
Name the body’s preferred energy storage molecule. 

26.
Name the nutrient that is the major blood glucose source during prolonged fasting 
and where they come from. 

27.
Name the two organs that do gluconeogenesis during prolonged fasting. 

28.
Name the organ that normally does most gluconeogenesis. 

29.
Resting skeletal muscle uses what as its energy source. 

30.
The brain uses what as its energy source. 

31.
Discuss the change in brain metabolism that occurs during prolonged fasting. 

32.
Explain the importance of glucose sparing and triglyceride utilization. 

33.
Name the three types of ketone bodies that can be taken up by body cells when 
fatty acids are broken down. 

34.
Discuss the importance of ketosis and ketoacidosis. 

35.
Discuss the various sources of glucose in the postabsorptive state. 

36.
Discuss how the absorptive and postabsorptive are controlled by neuronal and 
hormonal mechanisms. 

37.
Name the hormone most responsible for the absorptive state. 

38.
Name the hormone most responsible for the postabsorptive state. 

39.
Discuss the events that occur during acute hypoglycemia. 

40.
Describe the chemical make up and importance of the following lipoproteins:

Very low density lipoproteins, low density lipoproteins, intermediate density 
lipoproteins, and high density lipoproteins and chylomicrons. 

41.
Discuss the various sources of the components for adipose tissue triglycerides. 
42.
Briefly describe the regulation of cellular cholesterol. 

43.
Discuss importance of the liver in cholesterol metabolism and briefly the 
activities it does in relationship to cholesterol. 

44.
Discuss the relationship between cholesterol and artherosclerosis 

45.
Distinguish between atherosclerosis and artherosclerosis. 

46.
Name and briefly discuss the function of the various fat soluble vitamins. 

47.
Name and briefly discuss the function of the various water soluble vitamins. 

48.
Discuss the body’s storage capacity for water soluble and fat soluble vitamins. 

49.
Name and briefly discuss the function of the following minerals: calcium, sodium, 
potassium, phosphorus, magnesium, iron, iodine, copper, zinc, maganese, cobalt. 

50.
Explain what is meant by the term metabolic rate and basal metabolic rate. 

51.
Briefly explain the factors that affect metabolic rate. 

52.
Discuss the effect of food consumption on metabolism. 

53.
Name the food molecule that has the greatest effect on 

54.
Discuss the effect of protein ingestion on food induced thermogenesis (specific 
dynamic action). 

55.
Discuss the effect of carbohydrate ingestion on food induced thermogenesis 
(specific dynamic action). 

56.
Discuss the effect of protein ingestion on food induced thermogenesis (specific
 dynamic action). 

57.
Briefly explain regulation of total body energy balance. 

58.
Briefly explain how your body controls food intake by the following theories: 
glucostatic, lipostatic, and thermostatic. 

59.
Explain the role of hormones on food intake. 

60.
Briefly explain how the body regulates its internal temperature. 

61.
Describe the following physical processes: radiation, convection, conduction, 
evaporation. 

62.
Distinguish between insensible and sensible water loss. 

63.
Discuss the role of blood flow in regulating heat exchange. 

64.
Name and discuss the role of the various brain areas involved in
 thermoregulation. 



HORMONES THAT REGULATE METABOLISM/DIGESTION

 

65
Explain the effect of Growth hormone on the following factors and explain why it has its effect. 

1. amino acid transport through cell membranes 

2. protein synthesis 

3. amino acids and proteins 

4. fat utilization 

5. utilization of glucose for energy 

6. glycogen deposition in liver 

7. transport of glucose into the cells 

8. blood glucose levels 
66
Explain the effect of thyroid hormone on the following factors and why it has its effect. 

1. protein synthesis 

2. glucose uptake by cells 

3. gluconeogenesis 

4. absorption by the gastrointestinal tract 

5. insulin secretion 

6. fat synthesis 

7. lipolysis 

8. plasma levels of fatty acids 

9. body weight 

10. cardiovascular system 

11. respiration 

12. gastrointestinal tract 

13. central nervous system 
67
Explain the effect of Cortisol on the following factors and why it has this effect: 

1. gluconeogenesis 

2. glucose utilization by the cells 

3. glucose concentration in blood 

4. transport of amino acids into the liver cells 

5. transport of amino acids into all other cells 

6. protein synthesis in liver cells 

7. protein synthesis in all other cells 

8. fatty acid concentration in the plasma 

9. oxidation of fatty acids by cells 

68
Explain the effect of Insulin on each of the following factors and why it has this effect. 

1. Liver uptake, storage and use of glucose 

2. Glucose metabolism in muscle cells 

3. Fat synthesis and storage in adipose cells and liver 

4. Protein synthesis and storage 

69
Explain the effect of Insulin lack on each of the following factors and why it has this effect. 

1. Liver uptake, storage and use of glucose 

2. Glucose metabolism in muscle cells 

3. Fat synthesis and storage in adipose cells and liver 

4. Protein synthesis and storage 

70
In diabetes what happens to the following factors:

1) blood glucose concentration

2) rate of urine excretion

3) concentration of glucose in the urine

4) acid base balance of the body fluids

5) blood concentration of cholesterol and other lipids

6) water levels in the body?

71
Explain the effect of Glucagon on each of the following factors and why it 
this effect. 

            1. Glycogenolysis and blood glucose levels 

             2. Gluconeogenesis 


72.
Briefly describe the control of insulin secretion. 

73.
Summarize the role of the liver, glucagon and insulin in maintaining blood 
            glucose regulation. 

74.
Explain why it is imperative that the blood glucose levels be maintained. 

75.
Name three tissues that normally can only use glucose as a nutrient. 


76.
Explain what happens to the following factors during insulin lack: blood                                       glucose concentration, rate of urine excretion, concentration of glucose in the urine, acid base balance in the body fluids, blood concentrations of cholesterol and lipids, and the hydration of the body. 

77.
Briefly discuss the basic goal of diabetes treatment and how it is achieved
using short acting insulin, long acting insulin and diet. 

78.
Describe the characteristics of a diabetic coma and why its treatment is so
 complex. 
