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CHAPTER 

QUESTIONS

 1.  A 65- year- old white man presents to his primary care phy-
sician with rectal bleeding for the past several months. His 
hemoglobin is 9.8 gm/dL. He undergoes a colonoscopy 
that reveals a large friable mass in the ascending colon and 
another smaller mass in the transverse colon. Biopsies of 
both masses confirm the diagnosis of adenocarcinoma. An 
abdominal computed tomography (CT) scan reveals mul-
tiple hypodense liver lesions consistent with metastatic 
spread. Treatment with chemotherapy combined with ce-
tuximab is considered. Which of the following mutations 
should be tested prior to initiating therapy with cetuximab?

 A.  APC
 B.  MSH2
 C.  SMAD4
 D.  K- ras
 E.  c- Myc

 2.  Which of the following terms describes the process by 
which cells permanently lose their ability to divide?

 A.  Apoptosis
 B.  Mitosis
 C.  Meiosis
 D.  Cytokinesis
 E.  Senescence

 3.  Which of the following genetic events results in sporadic, 
microsatellite unstable colon cancer?

 A.  Germline mutation of MLH1
 B.  CpG island hypermethylation
 C.  Mutation of APC gene
 D.  Mutation of K- ras
 C.  Mutation in TP53

 4.  Which of the following hereditary gastrointestinal (GI) can-
cer syndrome is associated with mutation in PTEN gene?

 A.  Juvenile polyposis
 B.  Hereditary diffuse gastric cancer
 C.  Peutz- Jeghers syndrome
 D.  Cowden syndrome
 E.  Multiple endocrine neoplasia type 1

 5.  A 35- year- old man is seen in the clinic with nausea, vom-
iting, and 15- pound weight loss over the past 6 months. 
An upper endoscopy is performed and shows diffuse ul-
ceration and thickening in the gastric body and antrum. 
Biopsies show gastric adenocarcinoma. CT scan shows 
diffuse abdominal lymphadenopathy and liver metasta-
sis. Genetic testing shows a germline mutation in CDH1. 
Loss of which of the following proteins facilitates tumor 
metastasis in this hereditary syndrome?

 A.  E- cadherin
 B.  Vascular endothelial growth factor- A
 C.  Basic fibroblast growth factor
 D.  Transforming growth factor β
 E.  Vascular endothelial growth factor receptor 3

 6.  Which of the following terms describes the mutation that 
results in a premature stop codon?

 A.  Missense
 B.  Nonsense
 C.  Silent
 D.  Insertion
 E.  Deletion

 7.  A 37- year- old man presents with rectal bleeding and ane-
mia. A colonoscopy is performed that reveals a large ul-
cerated mass in the ascending colon, and a smaller mass 
in the transverse colon. Biopsies of both masses are con-
sistent with colonic adenocarcinoma. His mother was di-
agnosed with endometrial cancer at age 51 years, and his 
maternal uncle was diagnosed with colon cancer at age 50 
years. Which of the following mutations is characteristic 
of his malignancy?

 A.  CDH1
 B.  MUTYH
 C.  PTEN
 D.  SMAD4
 E.  MSH2

 8.  A 62- year- old man is diagnosed with locally advanced 
pancreatic cancer. The oncologist recommends starting 
chemotherapy with an agent that predominantly impairs 
cell division. Which of the following phases of cellular 
proliferation is being targeted?

 A.  G0 phase
 B.  G1 phase
 C.  S phase
 D.  G2 phase
 E.  M phase

 9.  A 22- year- old man presents with iron deficiency ane-
mia. Colonoscopy is performed and shows more than 
100 polyps throughout the colon. Some of these polyps 
are sampled, and histology is consistent with tubular 
adenomas. Genetic testing will most likely show a mu-
tation in which of the following types of genes?

 A.  Peptide growth factor oncogene
 B.  DNA mismatch repair gene
 C.  Tumor suppressor gene
 D.  Noncoding RNA gene
 E.  Nuclear oncogene
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 10.  Which of the following reduces the risk of colon cancer?
 A.  Tobacco use
 B.  High- fat diet
 C.  Low- fiber diet
 D.  Aspirin use
 E.  Deconjugated bile salts

 11.  You are reviewing a recent biopsy specimen with the pa-
thologist. A cell appears shrunken with condensed cy-
toplasm and fragmented nuclei. Which of the following 
terms describes this cell?

 A.  Senescence
 B.  Mitosis
 C.  Meiosis
 D.  Cytokinesis
 E.  Apoptosis

 12.  Which of the following mechanisms describes a point mu-
tation or deletion in the APC gene promoting carcinogen-
esis?

 A.  CpG island methylator phenotype
 B.  Microsatellite instability
 C.  Chromosomal instability
 D.  Histone modification
 E.  Chromatin remodeling

 13.  Which of the following is the most abundant antibody in 
mucosal secretions?

 A.  Immunoglobulin (Ig)G
 B.  IgM
 C.  IgA
 D.  IgD
 E.  IgE

 14.  Which of the following is produced by plasma cells and 
binds two IgA molecules forming secretory IgA dimer?

 A.  Secretory component
 B.  Polymeric Ig receptor
 C.  J chain
 D.  Fc fragment
 E.  Fab fragment

 15.  Which of the following accurately describes the function 
of the M (microfold) cells in Peyer patches?

 A.  They secrete antibacterial proteins.
 B.  They secrete specialized digestive proteases.
 C.  They specialize in endocytosis of luminal antigens.
 D.  They specialize in absorption of specific luminal nutri-

ents.
 E.  They secrete GI hormones.

 16.  The M (microfold) cells are specialized cells found in Pe-
yer patches. Which of the following is a structural feature 
of these cells?

 A.  They have extensive microvilli on their apical surface.
 B.  They have a thick mucin overlayer.
 C.  They have abundant cytoplasm.
 D.  They contain few lysosomes.
 E.  They have abundant granules containing digestive en-

zymes.

 17.  Which of the following proteins protects the secretory Ig 
in the GI tract from degradation by luminal proteases?

 A.  J chain
 B.  Polymeric Ig receptor
 C.  Light chain
 D.  Heavy chain
 E.  CD23

 18.  Antigen- presenting cells possess the capacity to recognize 
microbial components called pathogen- associated molec-
ular patterns (PAMPs). Which of the following is an intra-
cellular receptor for PAMPs?

 A.  Nuclear oligomerization domain
 B.  Toll- like receptor
 C.  Major histocompatibility complex
 D.  CX3CR1
 E.  Polymeric Ig receptor

 19.  A 60- year- old man undergoes a colonoscopy to evaluate 
for chronic diarrhea. Endoscopic examination reveals nor-
mal colonic mucosa. Random biopsies were obtained from 
the right and left colon. Microscopic examination reveals 
normal histology. Under normal conditions, which of the 
following colonic wall layers contains the majority of in-
flammatory cells?

 A.  Lamina propria
 B.  Muscularis mucosa
 C.  Submucosa
 D.  Muscularis propria
 E.  Serosa

 20.  An 18- year- old woman presents for evaluation of recur-
rent sinus infections and chronic diarrhea. Subsequent 
workup shows selective IgA deficiency. Which other Ig 
also binds polymeric Ig receptor to help compensate for a 
lack of IgA in the intestinal lumen?

 A.  IgG1
 B.  IgG4
 C.  IgD
 D.  IgE
 E.  IgM

 21.  Which of the following show intestinal mucosal immunity 
cell changes during infection?

 A.  T regulatory (Treg) cells decrease, T helper (Th)1 cells 
increase, Th17 cells increase

 B.  Treg cells increase, Th1 cells increase, Th17 cells in-
crease

 C.  Treg cells decrease, Th1 cells decrease, Th17 cells de-
crease

 D.  Treg cells increase, Th1 cells decrease, Th17 cells de-
crease

 E.  Treg cells decrease, Th1 cells increase, Th17 cells de-
crease

 22.  Which of the following bacteria is an example of a patho-
biont?

 A.  Enterohemorrhagic Escherichia coli
 B.  Shigella
 C.  Clostridium difficile
 D.  Yersinia enterocolitica
 E.  Campylobacter jejuni

 23.  Which of the following terms refers to an indigestible food 
ingredient that selectively promotes the growth of bacteria 
in the digestive tract in a way that benefits the host?

 A.  Probiotic
 B.  Prebiotic
 C.  Synbiotic
 D.  Pharmabiotic
 E.  Antibiotic

 24.  Which of the following describes the process of quorum 
sensing?

 A.  Regulation of gene expression based on bacterial den-
sity and diversity
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 B.  Attachment of bacteriophages to specific bacterial re-
ceptors

 C.  Regulation of bacterial protein synthesis based on the 
osmolarity of the culture medium

 D.  The ability of the bacteria to become pathogenic in a 
susceptible host

 E.  Sporulation in response to low- sodium concentration

 25.  Which term best describes the comprehensive characteri-
zation of small molecules and metabolites to study micro-
biota functionality?

 A.  Metagenomics
 B.  Metatranscriptomics
 C.  Metaproteomics
 D.  Metabolomics
 E.  Microbial culture

 26.  Which dietary component may decrease the risk of auto-
immune and inflammatory conditions?

 A.  Fiber
 B.  Animal protein
 C.  Saturated fat
 D.  Emulsifiers
 E.  Artificial sweeteners

 27.  Somatostatin is produced by gastric antral D cells. Which 
of the following modes of signaling is the main mecha-
nism by which somatostatin inhibits gastric acid secre-
tion?

 A.  Endocrine signaling
 B.  Autocrine signaling
 C.  Paracrine signaling
 D.  Synaptic signaling
 E.  Direct signaling through gap junctions

 28.  Which of the following accurately describes the location of 
the myenteric plexus in the GI tract?

 A.  Between the epithelial basement membrane and the 
muscularis mucosa

 B.  Between the mucosa and the submucosa
 C.  Between the submucosa and the circular muscle layers
 D.  Between the circular and the longitudinal muscle layers
 E.  Between the longitudinal muscle layer and the serosal 

surface

 29.  Which of the following hormones stimulates pancreatic 
bicarbonate and fluid secretion?

 A.  Vasoactive intestinal peptide (VIP)
 B.  Pancreatic polypeptide (PP)
 C.  Cholecystokinin (CCK)
 D.  Somatostatin
 E.  Secretin

 30.  A 45- year- old man presents with a 4- month history of 
chronic voluminous watery diarrhea. The diarrhea is not 
relieved by fasting and persists despite treatment with 
loperamide. He also complains of abdominal bloating, epi-
gastric pain, nausea, and a 10- pound unintentional weight 
loss. He has a history of erosive esophagitis for which he 
takes omeprazole. On physical examination, his blood 
pressure is 95/55 mm Hg, and heart rate is 110 bpm. There 
is mild middle abdominal tenderness to deep palpation. 
Abdominal CT scan shows a 5.1 x 5.8 x 4 cm pancreatic tail 
mass. Overproduction of which of the following peptides 
is the most likely cause of the patient’s symptoms?

 A.  PP
 B.  VIP
 C.  Peptide tyrosine tyrosine (peptide YY)

 D.  Somatostatin
 E.  Gastrin

 31.  Which of the following peptides is secreted periodically 
and its blood levels correlate with the migratory motor 
complex (MMC)?

 A.  Motilin
 B.  CCK
 C.  VIP
 D.  Somatostatin
 E.  Gastrin

 32.  Which of the following statements regarding secretin is 
true?

 A.  It is secreted from the gastric antrum.
 B.  It stimulates pancreatic secretion rich in digestive en-

zymes.
 C.  It stimulates gastric acid secretion.
 D.  It stimulates gallbladder contraction.
 E.  It is secreted as a result of acid in the duodenum.

 33.  Which of the following is the main source of circulating 
leptin?

 A.  Brain
 B.  Adipose tissue
 C.  Stomach
 D.  Duodenum
 E.  Distal ileum

 34.  A 40- year- old man is seen in the clinic for abdominal 
pain and watery diarrhea for the past 6 months. He also 
reports weight loss and lower extremity edema. Physi-
cal examination reveals abdominal tenderness and 
symmetric lower extremity edema. Laboratory results 
include:

Hemoglobin 11 g/dL
Platelets 210,000/μL
WBC 8000/μL
Total bilirubin 1.2 mg/dL
Creatinine 1.1 mg/dL
INR 1.3
Albumin 2.5 g/dL
Total protein 4 g/dL

Esophagogastroduodenoscopy is performed and reveals se-
verely enlarged gastric folds. Mucosal biopsies show fove-
olar hyperplasia, cystically dilated gastric glands, and loss 
of parietal cell mass. Enhanced signaling through which 
of the following receptors is the underlying pathophysi-
ologic mechanism of this disease?

 A.  Platelet- derived growth factor receptor
 B.  Insulin- like growth factor receptor
 C.  Epidermal growth factor receptor
 D.  Fibroblast growth factor receptor
 E.  c- Kit receptor

 35.  Which of the following peptides suppresses glucagon se-
cretion, delays gastric emptying, and induces satiety?

 A.  Leptin
 B.  Amylin
 C.  Ghrelin
 D.  Motilin
 E.  Serotonin

 36.  A 14- year- old boy is seen in the clinic for evaluation of 
chronic heartburn and obesity. His mother states that he 
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has had multiple medical problems since birth. He was 
born with neonatal hypotonia and had issues with fail-
ure to thrive that resolved by the end of his first year of 
life. Childhood was complicated by delays in reaching 
developmental milestones and excessive weight gain. He 
is now morbidly obese. The mother complains about the 
boy’s obsession with food. He digs through garbage and 
steals money for food. He sees a psychiatrist for obsessive- 
compulsive disorder and has frequent temper tantrums. 
Pertinent findings on physical examination include a 
body mass index of 35, short stature, almond- shaped eyes 
with strabismus, and hypogonadism. Which of the follow-
ing hormones is implicated in obesity associated with this 
syndrome?

 A.  Leptin
 B.  Peptide YY
 C.  Amylin
 D.  Glucagon- like peptide- 1 (GLP- 1)
 E.  Ghrelin

 37.  Which of the following GI hormones stimulates insulin 
secretion after carbohydrate ingestion?

 A.  GLP- 1
 B.  Amylin
 C.  CCK
 D.  Secretin
 E.  Ghrelin

 38.  A 23- year- old woman is admitted to the hospital with 
intractable nausea and vomiting. Medical history is sig-
nificant for poorly controlled diabetes mellitus and gas-

troparesis. She is treated with insulin, intravenous fluids, 
and erythromycin. She subsequently develops abdominal 
cramping and diarrhea. Which hormone receptor is most 
likely responsible for these side effects?

 A.  Gastrin
 B.  CCK
 C.  Secretin
 D.  Motilin
 E.  Peptide YY

 39.  A 40- year- old Hispanic woman presents for evaluation of 
intermittent right upper quadrant abdominal pain of 1- 
year duration. Her pain is worse after fatty meals. She has 
no other medical problems. On physical examination, she 
is obese with a body mass index of 34. Abdominal exami-
nation reveals no tenderness. Labs, including complete 
blood count and liver enzymes, are unremarkable. Which 
of the following hormones is associated with increasing 
her symptoms after meals?

 A.  Gastrin
 B.  CCK
 C.  Secretin
 D.  Peptide YY
 E.  Vasoactive intestinal polypeptide

 40.  Which of the following decreases gastrin secretion?
 A.  Proton pump inhibitors
 B.  Histamine receptor antagonists
 C.  Zollinger- Ellison Syndrome
 D.  High gastric pH levels
 E.  Fasting 

  

ANSWERS

 1.  D (S&F, ch1)
Cetuximab is a monoclonal antibody that inhibits epi-
dermal growth factor receptor. It improves survival in 
metastatic colon cancer. The presence of K- ras activating 
mutations predicts a poor response to cetuximab therapy. 
Therefore cetuximab is restricted to patients with wild- 
type (nonmutated) K- ras. The other mutations (APC, 
MSH2, SMAD4, and c- Myc) do not predict response to 
cetuximab in metastatic colon cancer.

 2.  E (S&F, ch1)
Cellular senescence describes the process in which nor-
mal diploid cells lose their ability to divide. This phenom-
enon prevents excessive proliferation and is lost during 
carcinogenesis. Apoptosis is the programmed, controlled 
cell. Loss of apoptosis can result in carcinogenesis. Mitosis 
is a type of cell division, with both daughter cells having 
the same number of chromosomes as the parent cell. In 
contrast, meiosis results in two daughter cells with half 
the number of chromosomes as the parent cell. Cytokine-
sis describes the division of cellular cytoplasm into two 
daughter cells.

 3.  B (S&F, ch1)
CpG island hypermethylation results in silencing of the 
MLH1 gene, leading to sporadic, microsatellite unstable 
colon cancer. Germline mutation in MLH1 results in Lynch 
syndrome. Mutations in APC, K- ras, and TP53 are key steps 
in the development of colon cancer through the chromosom-
al instability pathway, but they do not lead to microsatellite 
instability.

 4.  D (S&F, ch1)
Cowden syndrome is associated with a mutation in the 
PTEN gene. The other syndromes are associated with oth-
er mutations as follows: juvenile polyposis: SMAD4 and 
BMPR1A; hereditary diffuse gastric cancer: CDH1; Peutz- 
Jeghers syndrome: LKB1/STK11; multiple endocrine neo-
plasia 1: menin.

 5.  A (S&F, ch1)
Germline mutations in CDH1 are associated with heredi-
tary diffuse gastric cancer. The protein product of this 
gene is E- cadherin, which plays an important role in cell 
adhesion. Loss of E- cadherin allows epithelial tumor cells 
to invade the basement membrane and metastasize to dis-
tant sites. Vascular endothelial growth factor- A, basic fi-
broblast growth factor, transforming growth factor β, and 
vascular endothelial growth factor receptor 3 are protein 
growth factors/receptors involved in tumor angiogenesis 
and lymphangiogenesis.

 6.  B (S&F, ch1)
A nonsense mutation is a point mutation in a sequence of 
DNA that results in a premature stop codon. A missense 
mutation is a point mutation in which a single nucleotide 
change results in a change in amino acid encoded by the 
codon. A silent mutation is a point mutation that results in 
the production of the same amino acid (or a different amino 
acid with very similar properties). Insertion and deletion 
mutations refer to the addition or removal of a nucleotide.

 7.  E (S&F, ch1)
The patient has Lynch syndrome. MSH2 is one of the DNA 
mismatch repair genes associated with this hereditary  
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colon cancer syndrome. CDH1 is associated with heredi-
tary diffuse gastric cancer. MUTYH is associated with 
MUTYH polyposis. PTEN is associated with Cowden dis-
ease. SMAD4 is associated with juvenile polyposis.

 8.  E (S&F, ch1)
The cell cycle consists of different phases (see figure). In 
the M phase (mitosis), the cell divides into two daughter 
cells. G0 is the quiescent phase. The G1 phase is the initial 
growth phase. The S phase describes duplication of the ge-
nome. The G2 phase is the second growth phase in prepa-
ration for cell division.

G1
GO

M

G2

S

Cyclin B

Cyclin A

Figure for answer 8.

 9.  C (S&F, ch1)
The patient’s presentation is consistent with familial ade-
nomatous polyposis (FAP) caused by a germline mutation 
in the APC gene, which is a tumor suppressor gene. It is 
the gatekeeper in the multistep progression from a normal 
epithelium to colon cancer. This gene is associated with 
FAP and Gardner syndrome. The other types of genes are 
not associated with FAP.

 10.  D (S&F, ch1)
Inhibition of COX- 2 (aspirin, nonsteroidal anti inflammatory 
drugs) is associated with a reduced risk of colorectal adeno-
mas and cancer. Regular tobacco use is a chemical carcino-
gen associated with multiple GI cancers. High dietary fat 
may alter the colonic microflora and metabolism of dietary 
constituents, resulting in potentially mutagenic compounds. 
High dietary fiber increases colon transit time and reduces 
exposure to potential mutagens. Deconjugated bile salts may 
increase risk of mucosal injury and epithelial proliferation.

 11.  E (S&F, ch1)
Apoptosis is the programmed controlled cell death that 
counterbalances cell proliferation. Apoptosis is character-
ized by chromatin compaction, condensation of the cyto-
plasm, and nuclear fragmentation. Loss of apoptosis can 
result in carcinogenesis. Cellular senescence describes the 
process in which normal diploid cells lose their ability to 
divide. This phenomenon prevents excessive proliferation 
and is lost during carcinogenesis. Mitosis is a type of cell 
division, with both daughter cells having the same num-
ber of chromosomes as the parent cell. In contrast, meio-
sis results in two daughter cells with half the number of 
chromosomes as the parent cell. Cytokinesis describes the 
division of cellular cytoplasm into two daughter cells.

 12.  C (S&F, ch1)
Chromosomal instability refers to alterations in chromo-
somal structure resulting in gain or loss of chromosomal 

regions leading to a state of aneuploidy. Microsatellite 
instability refers to alterations in repetitive DNA se-
quences, such as DNA mismatch repair genes. CpG is-
land methylator phenotype pathway is characterized by 
promoter hypermethylation of various tumor suppressor 
genes. Histone modification and chromatin remodeling 
are other epigenetic changes involving chemical modi-
fication.

 13.  C (S&F, ch2)
IgA is the most abundant antibody present in mucosal se-
cretions. IgG is the most common isotype in the systemic 
immune system. IgM is also present in mucosal secretions 
but is less common than IgA. IgG, IgD, and IgE are not 
present in mucosal secretions.

 14.  C (S&F, ch2)
The J (joining) chain is a protein produced by plasma 
cells that links two IgA molecules, forming the secretory 
IgA dimer. The secretory component (also called poly-
meric Ig receptor) is a glycoprotein that binds to dimeric 
IgA and protects it from degradation by luminal proteas-
es. The Fc and Fab portions are parts of the Ig structure 
and do not play a role in the formation of the IgA dimer 
(see figure).

J chain

Heavy chain

Secretory component

Light
chain

Figure for answer 14.

 15.  C (S&F, ch2)
M cells specialize in phagocytosis and endocytosis of lu-
minal antigens. These antigens are transported to the sub-
epithelial spaces where they are presented to lymphocytes 
and other immune cells, initiating an immune response. 
They do not secrete antibacterial proteins, digestive en-
zymes, or hormones. They do not contain microvilli and 
do not absorb luminal nutrients.

 16.  D (S&F, ch2)
M (microfold) cells have few lysosomes, resulting in little 
or no processing of the antigens following their endocy-
tosis. M cells do not have microvilli. Instead, their surface 
has broad “microfolds,” hence the name. They have a 
thin mucin overlayer. Their cytoplasm is thin and forms a 
pocket that surrounds subepithelial immune cells. M cells 
do not secrete digestive enzymes.

 17.  B (S&F, ch2)
Polymeric Ig receptor (secretory component) is a special-
ized glycoprotein expressed by the basolateral membrane 
of intestinal epithelial cells. This glycoprotein binds di-
meric IgA or pentameric IgM and is secreted into the lu-
men. In the lumen, it protects IgA and IgM from luminal 
proteases and gastric acid. The J (joining) chain links two 
IgA molecules to form dimers. The light and heavy chains 
are components of the Ig structure. CD23 is a low- affinity 
IgE Fc receptor.
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 18.  A (S&F, ch2)
Nuclear oligomerization domain is a cytosolic receptor for 
PAMP. Another important PAMP receptor is the Toll- like re-
ceptor; however, this is present on the surface of antigen-pre-
senting cells. PAMPs are bacterial and viral components rec-
ognized by mucosal antigen-presenting cells. Their detection 
leads to cytokine secretion and initiation of an inflammatory 
reaction to control the infection. PAMPs include a long list of 
bacterial, viral, and fungal components. Examples include 
flagellin (flagellated bacteria), lipoteichoic acid (bacterial com-
ponent), single- stranded RNA (viral component), and man-
nan (fungal component). Major histocompatibility complex 
is a surface receptor on antigen-presenting cells. CX3CR1 is a 
surface chemokine receptor. Polymeric Ig receptor (also called 
secretory component) is expressed on the surface of intestinal 
epithelial cells and binds dimeric IgA or IgM.

 19.  A (S&F, ch2)
The lamina propria is a thin layer of connective tissue be-
neath the epithelium. The majority of lymphocytes in the 
colon are present within the laminal propria and play an 
important role in mucosal immunity. The muscularis mu-
cosa and muscularis propria are muscle layers. The sub-
mucosa and serosa have minimal inflammatory infiltrate.

 20.  E (S&F, ch2)
IgM is also present in mucosal secretions. Polymeric Ig re-
ceptor binds to the Fc portion of the antibody. The ability 
of IgM to bind IgR may be important in patients with IgA 
deficiency, in which secretory IgM compensates for the 
absence of IgA in the lumen. IgG, IgD, and IgE are not 
present in mucosal secretions.

 21.  A (S&F, ch2)
At baseline, Treg cells help maintain mucosal homeostasis. 
During an infection, proinflammatory Th1 cells and Th17 
cells increase and release proinflammatory cytokines.

 22.  C (S&F, ch3)
A pathobiont is an organism that has the potential to cause 
disease under certain circumstances. C. difficile resides in 
the intestine and causes disease when the microbiota is 
perturbed. The other bacteria (Enterohemorrhagic E. coli, 
Shigella, Yersinia, and Campylobacter) are considered patho-
gens, not pathobionts.

 23.  B (S&F, ch3)
A prebiotic is an indigestible food that selectively induces 
the growth of beneficial bacteria. It does not contain live 
microorganisms. A probiotic contains live microorganisms 
that, when administered in adequate amount, confer a 
health benefit on the host. A pharmabiotic is a term given to 
any biologic product that is obtained from the human mi-
crobiota and has biologic activity. It may include bacterial 
cells (live or dead) or their products (enzymes, metabolites, 
lipids). A synbiotic is a mixture of prebiotics and probiotics, 
in which these products have a synergistic health benefit.

 24.  A (S&F, ch3)
Quorum sensing is a form of communication between re-
lated bacteria that senses the bacterial density and diver-
sity in the local environment, leading to regulation of a 
variety of physiologic activities.

 25.  D (S&F, ch3)
Metabolomics provides comprehensive characteriza-
tion of small molecules and metabolites. Metagenomics 
is defined as the direct genetic analysis of genomes con-

tained with an environmental sample. Metatranscriptom-
ics tells us about their activity: the genes that are highest 
expressed in a specific mircobial environment. Thus me-
tatranscriptomics is the study of the function and activity 
of the complete set of transcripts (RNA- seq) from environ-
mental samples. Metaproteomics provides comprehen-
sive characterization of proteins.

 26.  A (S&F, ch3)
Fiber contains microbiota accessible carbohydrates (MACs). 
MACs are an important source of nutrients for intestinal 
microbes. Fermenting MACs leads to short-chain fatty acid 
production. Short-chain fatty acids help attenuate inflam-
mation, serve as energy source for epithelial cells, and im-
prove GI transit. High protein, fat, and additives increase 
the risk of inflammatory and metabolic disorders.

 27.  C (S&F, ch4)
Somatostatin is secreted from the antral D cells in re-
sponse to low intragastric pH. It exerts a paracrine effect 
on adjacent acid- producing parietal cells to inhibit gastric 
acid secretion. Endocrine signaling occurs when the trans-
mitters are released into the circulation to exert their hor-
monal effect. The term “autocrine” signaling is used when 
the transmitter exerts its effect on the same cell that se-
creted the transmitter. Synaptic transmission refers to the 
release of transmitter molecules through nerve- to- nerve 
synapses. Gap junction signaling allows for small intra-
cellular mediators (e.g., calcium) to diffuse between cells 
connected by gap junction. Somatostatin does not pass 
through gap junctions to exert its inhibitory effect.

 28.  D (S&F, ch4)
The myenteric (Auerbach) plexus is located between the 
circular and the longitudinal muscle layers of the GI tract. 
The submucosal (Meissner) plexus is located in the sub-
mucosa (see figure).
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Figure for answer 28.

 29.  E (S&F, ch4)
Secretin is secreted in the duodenum in response to acid. It 
stimulates pancreatic fluid and bicarbonate secretion. VIP is 
a neuromodulator that leads to vasodilation, smooth mus-
cle relaxation, and increased epithelial secretion. PP inhib-
its pancreatic enzyme secretion. CCK stimulates pancreatic 
enzyme secretion, gallbladder contraction, and sphincter of 
Oddi relaxation. Somatostatin inhibits gastric acid secretion.
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 30.  B (S&F, ch4)
This patient is presenting with severe watery diarrhea, 
which is typical of Verner- Morrison syndrome caused 
by hypersecretion of VIP from a pancreatic neuroendo-
crine tumor. Other features are hypokalemia and achlo-
rhydria. The tumor is usually large (>5 cm) at presenta-
tion. Overproduction of PP or peptide YY does not result 
in diarrhea. Overproduction of somatostatin results in 
steatorrhea and cholelithiasis, usually from a duodenal 
tumor. Overproduction of gastrin can result in diarrhea; 
however, this is usually mild to moderate in severity. 
Gastrinomas are usually small (<5 cm) at the time of di-
agnosis and are located in the area of the pancreatic head 
or adjacent duodenum.

 31.  A (S&F, ch4)
Motilin is secreted from the intestinal epithelium under 
fasting conditions. The level of motilin in the blood fol-
lows a pattern similar to the MMC. The blood levels of the 
other peptides (CCK, VIP, somatostatin, and gastrin) do 
not correlate with the MMC.

 32.  E (S&F, ch4)
Secretin is secreted from specialized “S” cells in the duode-
num in response to acid in the duodenal lumen. It stimu-
lates pancreatic secretion of fluid and bicarbonate. It inhib-
its gastric acid secretion and does not stimulate gallbladder 
contraction. CCK stimulates pancreatic enzyme secretion.

 33.  B (S&F, ch4)
Leptin is primarily secreted from adipocytes. Its main role 
is to decrease food intake. Only small amounts of leptin 
are secreted from the stomach. The other tissues (brain, 
duodenum, distal ileum) do not secrete leptin.

 34.  C (S&F, ch4)
The patient has classic symptoms of Ménétrier disease. 
The gastric mucosa demonstrates irregular hypertrophic 
folds. The main histologic finding is foveolar hyperplasia 
and dilated cystic glands. Increased production of trans-
forming growth factor alpha, which binds epidermal 
growth factor receptor, leads to mucosal gland hyperpla-
sia. Enhanced signaling through the c- Kit receptor and the 
platelet- derived growth factor receptor is responsible for 
most cases of GI stromal tumors.

 35.  B (S&F, ch4)
Amylin is a peptide synthesized by the beta cells of the 
pancreas. It suppresses glucagon secretion, delays gastric 
emptying, and induces satiety. Leptin induces satiety but 

does not delay gastric emptying or inhibit glucagon se-
cretion. Motilin stimulates insulin release, but it simulates 
gastric emptying. Ghrelin is also called the “hunger hor-
mone,” and it increases food intake. Serotonin is impor-
tant in gut motility but plays no role in satiety or glucagon 
secretion.

 36.  E (S&F, ch4)
This boy has features of Prader- Willi syndrome. High se-
rum levels of ghrelin are seen in patients with Prader- Willi 
syndrome, suggesting that it is responsible for hyperpha-
gia in these patients. Ghrelin is also called the “hunger 
hormone,” and it increases food intake. All the other hor-
mones listed (leptin, peptide YY, amylin, and GLP- 1) sup-
press food intake.

 37.  A (S&F, ch4)
GI hormones regulate postprandial glucose levels via 
insulin secretion, inhibition of hepatic gluconeogenesis, 
and delaying gastric emptying. GLP- 1 stimulates insulin 
release to regulate postprandial blood glucose levels. The 
other important hormone that stimulates postprandial 
insulin release is glucose- dependent insulinotropic poly-
peptide. Amylin, CCK, and secretin delay gastric empty-
ing.

 38.  D (S&F, ch4)
Erythromycin is a motilin receptor agonist. Motilin stimu-
lates smooth muscle propulsive activity and may cause 
side effects of cramping and diarrhea. CCK, secretin, and 
peptide YY delay gastric emptying.

 39.  B (S&F, ch4)
High fat–content meals stimulate CCK release and lead 
to gallbladder contraction. The patient has multiple risk 
factors for cholelithiasis, which may lead to biliary pain. 
Gastrin causes gastric acid secretion, and elevated levels 
may lead to peptic ulcer disease. Secretin induces pan-
creatic and bicarbonate fluid secretion from the pancreas. 
Peptide YY inhibits vagally induced gastric acid secretion 
and other motor and secretory functions. Vasoactive intes-
tinal polypeptide is a vasodilator and stimulates epithelial 
cell secretion.

 40.  E (S&F, ch4)
Gastrin release is influenced by the pH of the stomach. 
Fasting and decreased gastric pH inhibit gastrin release. 
Proton pump inhibitors and histamine blockers increase 
gastric pH. Zollinger- Ellison syndrome is characterized by 
a gastrin-releasing tumor.
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