
109

GASTROENTEROLOGY
Section I - Gastrointestinal Overview

I. Oral Cavity (Figure 5.1)

A. α-Amylase is an enzyme secreted by the 
salivary glands and begins the  of starch.

B. R protein from the salivary glands promotes 
the absorption of vitamin B12.

II. Esophagus

A. Contraction of the muscles of the pharynx 
initiates swallowing by moving a bolus of 
food into the esophagus.

B. Peristalsis assists in moving the bolus from 
the superior aspect of the esophagus to the 
lower esophageal sphincter (LES).

C. The LES must relax in order for food to 
move from the esophagus into the stomach.

Figure 5.1 - GI Anatomical overview

III. Stomach 

A. Gastric cells (Figure 5.2)

1. Parietal cells located in the body of the 
stomach secrete HCl and intrinsic factor.

2. Chief cells located in the body of the 
stomach secrete pepsinogen which 
gets cleaved into pepsin in the acidic 
environment of the stomach. Pepsinogen 
begins the process of protein metabolism.

3. Mucous cells located in the antrum of the 
stomach secrete the mucus responsible 
for the protective barrier near the gastric 
epithelium.

4. G cells located in the antrum of the stomach 
secrete gastrin which stimulates the parietal 
cells to secrete acid.

5. D cells located in the antrum of the stomach 
secrete somatostatin.

6. Stem cells are present in the isthmus of 
the gastric pits and are responsible for 
replenishing the gastric epithelium.

B. The stomach has three primary functions:

1. Intrinsic factor secretion by parietal cells 
facilitates vitamin B12 absorption which is 
ultimately absorbed in the terminal ileum 
(Figure 5.3).

2. A reservoir which regulates how frequently 
boluses of food can enter the duodenum. 

3. Acid secretion which facilitates protein 
digestion.

a) Parietal cells found in the gastric 
mucosa produce HCl. The H+ is secreted 
into the lumen of the stomach in 
exchange for K+. This is achieved via 
primary active transport (i.e. requires 
ATP).

b) Acid secretion occurs in three phases 
(Figures 5.4 and 5.5):
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Figure 5.2 - Gastrointestinal hormones

Figure 5.3 - Vitamin B12 absorption

(1) The cephalic phase of acid secretion 
is mediated by the vagus nerve 
and is triggered by the taste, sight, 
smell, and thought of food.

Figure 5.5 - Histological image of the stomach

Figure 5.4 - Acid production

(2) The gastric phase of acid secretion 
occurs as a result of food entering 
the stomach which causes the 
release of gastrin and subsequent 
stimulation of histamine and acid 
secretion.
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1. What is the underlying cause associated with 
formation of a Zenker diverticulum?

• Pharyngeal muscle dysmotility → ↑ 
pressure → mucosal herniation

2. What disorder results in a decreased ability of 
the lower esophageal sphincter (LES) to relax?

• Achalasia
• Loss of the inhibitory ganglion cells → 

↑ contraction of the lower esophageal 
sphincter

3. What is a disorder associated with a transient 
decrease in tone of the LES?

• Gastroesophageal reflux disease (GERD)
• ↑ laxity of the lower esophageal sphincter 

→ reflux of acid into the esophagus

4. Which cell is inhibited by omeprazole (see figure 
5.5)?

• Parietal cells
• Proton pump inhibitors (omeprazole) block 

the hydrogen-potassium-ATPase channel

(3) The intestinal phase of acid 
secretion occurs when protein 
enters the duodenum. Although the 
initial part of this phase stimulates 
acid secretion, the overall effect 
is to reduce acid secretion. This 
occurs as the ileum and colon 
release peptide YY which acts on 
the enterochromaffin-like cells 
(ECLs) and inhibits the release of 
histamine. 

C. Factors that protect the stomach against the 
acidic environment:

1. Highly vascularized epithelium allowing the 
blood to sweep away excess acid.

2. Mucus barrier that prevents acid from 
eroding the tissue.

3. Bicarbonate secretion from the gastric 
epithelium into the mucus layer, thus 
neutralizing acid that reaches the barrier.

4. Prostaglandin E (PGE) which facilitates 
bicarbonate and mucus production.

IV. The small intestine consists of the duodenum, 
jejunum, and ileum.

V. Large Intestine

A. The normal flora in the colon produce folate 
and vitamin K from undigested sugars and also 
protect the mucosa from pathogenic bacteria. 

B. The large intestine is especially prone to 
developing diverticula when intraluminal colonic 
pressure increases.

REVIEW QUESTIONS ?
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REVIEW QUESTIONS ?
5. A 36-year-old female presents with a 6 

month history of fatigue. Her MCV is 124. The 
physician believes her symptoms are due to an 
autoimmune disorder. What is the most likely 
diagnosis?

• MVC>100 → macrocytic anemia
• Pernicious anemia

6. How would pernicious anemia alter gastrin 
levels?

• Autoimmune destruction of parietal cells → 
↓ acid → ↑ G cell production of gastrin

7. What is the only essential function of the 
stomach?

• Intrinsic factor production

8. A patient has a gastrectomy due to gastric 
cancer and the esophagus is directly sutured to 
the duodenum. The patient is prophylactically 
given high doses of vitamin B12 to prevent 
anemia. What other symptom is the patient 
likely to have?

• Gastrectomy → ↑ osmotic load in the small 
intestine → ↑ intraluminal H2O → diarrhea

9. A 4 week old boy presents with nonbilious 
projectile vomiting. How will this disorder alter 
his electrolyte concentration? 

• Pyloric stenosis → vomiting → loss of HCl → 
hypochloremic metabolic alkalosis

10. How can H. pylori cause damage to the gastric 
mucosa?

• H. Pylori produces urease (converts urea → 
NH3 → NH4+ → gastric epithelial damage)

11. A patient is prescribed antibiotics for suspected 
strep throat. The patient also takes warfarin due 
to a history of blood clots. How will the warfarin 
dose likely need to be altered due to the new 
prescription of antibiotics?

• Warfarin inhibits epoxide reductase 
(converts oxidized vitamin K to reduced 
vitamin K) → ↓ function of coagulation 
factors → anticoagulation

• Antibiotics → colonic bacteria death → ↓ 
vitamin K

• Less warfarin is needed to have the same 
anticoagulative effect

12. How can age increase the risk for developing 
diverticulitis?

• Age ↓ type III collagen (provides 
structural support to the colon) → ↑ 
rate of diverticula formation → ↑ risk of 
diverticulitis




