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QUESTIONS

1.
Which species of Helicobacter was first identified in 1982 as an infectious cause of chronic, active gastritis and is now known to cause peptic ulcers, gastric adenocarcinoma, and MALT lymphoma in humans?
a.
Helicobacter hepaticus
b.
Helicobacter bilis
c.
Helicobacter typhlonius
d.
Helicobacter pylori
e.
Helicobacter cholecystus
2.
The World Health Organization has classified _________ as a class I carcinogen.
a.
Helicobacter hepaticus
b.
Helicobacter bilis
c.
Helicobacter typhlonius
d.
Helicobacter pylori
e.
Helicobacter cholecystus
3.
Many of Helicobacter genus colonize which part of rodents?
a.
Liver
b.
Gallbladder
c.
Stomach
d.
Intestine
e.
Spleen
4.
Which of the following Helicobacter species was the first murine Helicobacter discovered in the 1990s as a confounding factor in long factor in long-term carcinogenesis studies and is known to cause typhlocolitis, colon cancer, hepatocellular adenomas, carcinomas, and hemangiosarcomas in susceptible mouse strains?
a.
Helicobacter muridarum
b.
Helicobacter hepaticus
c.
Helicobacter bilis
d.
Helicobacter rappini
e.
Helicobacter rodentium
5.
All of the statements regarding Helicobacter spp. is true except:
a.
Naturally acquired infections are persistent.
b.
The organism is shed in feces only for a short period of time and is undetectable after 14 days.
c.
Endemic Helicobacter infections are common unless specific steps are taken to prevent introduction and dissemination.
d.
Helicobacter-associated disease is dependent on interaction between host factors including age, sex, genetics, and immune competence and bacterial virulence factors that either are known or are suspected to influence tissue tropism and host immune response
e.
All of the above are true.
6.
Helicobacter spp. are gram _______bacteria.
a.
positive
b.
negative
7.
Helicobacter spp. are speciated by which of the following?
a.
morphology
b.
growth requirements
c.
biochemical profiles
d.
antibiotic sensitivity
e.
all of the above
8.
H. hepaticus was first isolated from:
a.
livers of A/JCr mice
b.
livers of SCID mice
c.
stomach of BALB/c mice
d.
colon of A/JCr mice
e.
intestines of C57BL/6 mice
9.
Which of the following statement is true regarding H. hepaticus?
a.
Causes hepatitis and liver cancer, and also colonize the cecal and colonic crypts of mice
b.
Grows at 37C under microaerobic and anaerobic conditions
c.
Hydrolyzes urea, is catalase and oxidase positive, reduces nitrate to nitrite
d.
Is resistant to cephalothin and metronidazole
e.
All of the above statements are true
10.
Which of the following strains appear to be among the most hepatitis-prone strains identified to date with liver lesions but become progressively more severe with age?
a.
A/JCr
b.
BALB/c
c.
SCID/NCr
d.
a and c
e.
all of the above
11.
H. hepaticus-associated hepatitis and progression to hepatocellular carcinoma in _______ mice is most prevalent after _________ postinfection, and ________ are predisposed to more lesions for unknown reasons.
a.
A/JCr, 5 weeks, females
b.
A/Jcr, 18 months, males
c.
BALB/c, 5 weeks, males
d.
BALB/c, 18 months, females
e.
SCID, 18 months, males
12.
The success rate for recovery of H. hepaticus in culture from A/JCr mice is high from which of the following is sampled?
a.
Liver and gall bladder
b.
Stomach and small intestines
c.
Spleen and pancreas
d.
Cecum and colon
e.
All of the above
13.
Which mouse strain is not susceptible to H. hepaticus infection?
a.
A/JCr
b.
BALB/c
c.
SCID/NCR
d.
C3H/HeNCR
e.
C57BL
14.
_______________ strains of mice are an important and useful tool for analyzing genetic traits in mice.
a.
Congenic
b.
Conplastic
c.
Recombinant inbred
d.
Coisogenic
e.
Segregating inbred
15.
Recombinant inbred sets are derived by:
a.
crossing two inbred strains
b.
transferring a mutation from a donor strain or stock to another inbred background strain
c.
imposing heterozygosity at one or more loci
d.
crossbreeding two parental inbred strains of mice, then developing a set of inbred lines from the F2 generation of that cross.
e.
repeating backcrossing a whole chromosome onto an inbred strain
16.
What was the most discriminating phenotype in response to chronic H. hepaticus infection in AXB recombinant inbred strains?
a.
hepatitis
b.
typhlitis
c.
colitis
d.
gastritis
e.
enteritis
17.
Tumors that develop in H. hepaticus infected C3H and B6C3F1 mice show a high incidence of mutation at codon 61 of ______________.
a.
H-ras oncogene
b.
N-ras oncogene
c.
K-ras oncogene
d.
C-src oncogene
e.
V-src oncogene
18.
Helicobacter mustelae, a natural gastric pathogen in _________, significantly promotes carcinogenesis  initiated by the gastric carcinogen, ___________. 
a.
ferrets, N-ethyl-N-nitrosourea
b.
gerbils, nitrosodimethylamine
c.
rats, N-ethyl-nitrosourea
d.
hamsters, N-ethyl-N-nitrosourea
e.
ferrets, N-methyl-N’-nitrosoguanidine (MNNG)
19.
The characteristics that classify H. hepaticus as a tumor promoter include all of the following except:
a.
mouse strain susceptibility
b.
long-term inflammatory state with increased reactive oxygen species prior to tumor formation
c.
increased hepatocyte proliferation
d.
mutations in ras and p53 genes
e.
negative Ames assay
20.
In H. pylori-associated gastritis, the chronic active inflammation is characterized by elevated levels of all of the following except:
a.
IL-1
b.
IL-2
c.
IL-8
d.
TNF-alpha
e.
IFN-gamma
21.
What are considered useful biomarkers for monitoring promutagenic DNA damage?
a.
nitrotyrosine
b.
8-oxo-dG
c.
8-nitrodeoxyguanosine
d.
b and c
e.
all of the above
22.
Helicobacter hepaticus-infected ___________ mice are more prone to severe disease than ____ mice.
a.
male SCID, female
b.
male A/JCr, female
c.
female SCID, male
d.
female A/JCr, male
e.
male BALB/c, female
23.
Which of the following is a false statement regarding effects of Helicobacter on infected mice?
a.
Transcriptionally downregulated-genes in mice with liver lesions included those related to peroxisome proliferators pathways and the enzyme responsible for dihydrotestosterone catabolism, 3b-hydroxysteroid dehycrogenase V. 
b.
Genes associated with cholelithiasis were transcriptionally altered in Helicobacter-infected C57BL mice on a lithogenic diet.

c.
When cecal tissues from A/JCr mice infected with H. hepaticus were compared for gene expression profiles, a subset of proinflammatory genes, including IFN-r, IP-10, MIP 1a, and serum amyloid A1, were among the upregulated genes.
d.
Helicobacter hepaticus-infected A/JCr male mice had higher inflammation scores in their ceca compared to infected female mice 3 months after experimental infection.
e.
All of the above are false statements.
24.
How was Helicobacter bilis identified in livers with lobular and periportal chronic inflammation?
a.
Periodic Acid Schiff (PAS) stain 

b.
Hematoxylin and Eosin (H&E) stain
c.
Warthin-Starry silver stain
d.
Gomori Trichrome stain

e.
Gram stain
25.
Helicobacter bilis is a:

a.
fusiform bactgerium with periplasmic fibers, has 3 to 14 multiple bipolar-sheathed flagella, grows at 37C and 42 C under microaerobic conditions, and is urease, catalase, and oxidase positive.
b.
spiral shape bacterium with bipolar, single-sheathed flagella, grows at 37C under microaerobic and anaerobic conditions, rapidly hydrolyzes urea, is catalase and oxidase positive, reduces nitrate to nitrite, and is resistant to cephalothin and metronidazole
c.
spiral-shaped bacterium with bipolar, single, non-sheathed flagella, grows at 37 and 42C under microaerobic and anaerobic conditions, is urease negative, and only weakly positive for catalase and oxidase.
d.
bacterium with a single, bipolar, unsheathed flagell, urease-negative anaerobe, grows anaerobically at 37C and incapable of growth under microaerobic conditions.

e.
spiral-shaped bacterium with bipolar single-sheathed flagella, grows at 37C under microaerobic conditions, hydrolyzes urea, and catalase and oxidase positive.
26.
Helicobacter bilis was first isolated from ________, __________, and _________ of aged, inbred mice in 1995.
a.
bile, stomach, intestines
b.
bile, intestines, cecum
c.
intestines, liver, cecum
d.
stomach, intestines, cecum
e.
liver, bile, intestines
27. Recently H. bilis was associated with __________ and ____________ in humans.
a.
liver, hepatocellular carcinoma

b.
stomach, adenocarcinoma
c.
gall bladder, gallbladder cancers
d.
colon, colon cancer
e.
pancreas, pancreatic cancer
28.
Like H. hepaticus, H. bilis infection of mice is associated with moderate to severe proliferative _________ and chronic active ___________ in immunocompromised mice.
a.
gastritis, colitis
b.
enteritis, hepatitis
c.
typhritis, colitis
d.
pancreatitis, typhritis
e.
typhritis, hepatitis
29.
Coinfection with H. bilis and __________ was associated with diarrhea in a breeding colony of SCID/Trp 53 -/- mice.
a.
H. hepaticus
b
H. muricola
c.
H. rappini
d.
H. rodentium
e.
H. typhlonium
30.
Helicobacter bilis has been associated with ___________ in outbred Swiss Webster (SW) mice and therefore natural infection can confound experimental results. 
a.
typhlitis
b.
hepatitis
c.
enteritis
d.
colitis
e.
gastritis 
31.
H. bilis-infected ________ mice developed statistically more portal inflammation than H. bilis-infected _____ mice.
a.
male, female
b
female, male
32.
Which of the following was the first urease-negative Helicobacter species isolated from laboratory mice?
a.
H. hepaticus
b.
H. bilis
c.
H. rodentium
d.
H. ganmani
e.
H. typhlonius
33.
Experimentally, H. rodentium alone _______ disease in A/JCr and SCID mice.  In combination with other murine Helicobacter it ______ the disease.
a.
induces, does not induce
b.
induces, can exacerbate
c.
does not induce, still does not induce
d.
does not induce, can exacerbate
34.
C57L mice coinfected with H. hepaticus and _________ but not________, developed gallstones when fed a lithogenic diet, whereas   uninfected mice fed the same diet had a very low incidence of gallstones.
a.
H. rodentium, H. pylori
b.
H. rodentium, H. ganmani

c.
H. bilis, H. typhlonius
d.
H. bilis, H. rodentium
e.
H. bilis, H. muridarum
35.
All of the following statements are true regarding Helicobacter ganmani EXCEPT:
a.
Possesses single, bipolar, unsheathed flagella
b.
Urease-positive, grows aerobically at 37C, and capable of growth under microaerobic conditions
c.
Urease-negative, grows anaerobically at 37C, and incapable of growth under microaerobic conditions
d.
Positive for oxidase, reduces nitrate to nitrite but does not hydrolyze hippurate or indoxyl acetate.
e.
Can be cultured on charcoal agar with resistance to cephalothin
36.
___________ is most closely related to H. ganmani with 98.2% similarity

a.
H. hepaticus
b.
H. bilis
c.
H. rodentium
d.
H. typhlonius
e.
H. muridarum
37.
____________ was observed in H. typhlonius-infected C.B-17 SCID mice, but lesions of ___________ were not detected.  
a.
Typhlocolitis, hepatitis
b.
Gastritis, hepatitis
c.
Enteritis, colitis
d.
Colitis, hepatitis
e.
Hepatitis, colitis
38.
H. typhlonius infection of research mice appears to be ________ common than H. hepaticus and H. rodentium and ________ prevalence of H. bilis in colonies of mice in academic institutions.
a.
More, similar to higher
b.
More, similar to lower
c.
Less, similar to higher
d.
Less, similar to lower
39.
Which of the following has been associated with clinical disease of Helicobacter muridarum?
a.
Hepatitis
b.
Typhlocolitis
c.
Gastritis
d.
b and c
e.
all of the above
40.
Which of the following Helicobacter species was isolated from the cecum and feces of Korean wild mice (Mus musculus molossius)?  

a.
H. bilis
b.
H. rodentium
c.
H. gammani
d.
H. mastomyrinus
e.
H. muricola
41.
Helicobacter mastomyrinus was isolated from;
a.
Liver and cecum of clinically normal mastomys (the African rodent, Mastomys natalensis)
b.
Feces and ceca of normal mice
c.
Cecum of a p53 -/- C57BL mouse with proctitis
d.
Colon of SCID mice with rectal prolapse
e.
a, b, and c
42.
In experimental studies of H. hepaticus infection in A/JCr mice, the development of Helicobacter-associated lesions, particularly hepatitis, has been associated with the concomitant development of a significant serum ______ and _____ immune response to H. hepaticus antigens.
a.
IgM, Th1 
b.
IgM, Th2
c.
IgG, Th1
d.
IgG, Th2
e.
IgA, Th2
43.
In a study where colonization of H. hepaticus in the cecum of experimentally infected A/Jcr and C57BL/6 mice was quantified by PCR analysis, C57BL/6 mice were colonized to a _________ extent than were A/JCr mice.  
a.
Greater
b.
Lesser
44.
H. pylori ________ has been shown to stimulate significant increases in macrophage iNOS expression and nitric oxide (NO) production. 
a.
Catalase
b.
Nitrate
c.
Oxidase
d.
Urease
e.
Alakaline phophatase
45.
IL-10 -/- mice develop _______-mediated typhlocolitis.
a.
B cell
b.
Th1
c.
Th2
d.
CD4
e.
CD8
46.
IL-10 -/- mice experimentally infected with ____________ and ___________ develop IBD-like clinical signs, including diarrhea, perianal ulceration, intestinal bleeding and rectal prolapse.

a.
H. hepaticus, H. bilis
b.
H. bilis, H. rodentium
c.
H. bilis, H. muridarum, 
d.
H. hepaticus, H. typhlonius
e.
H. hepaticus, H. rodentium
47.
The murine nematode Heligmosomoides polygurus induces a __________ host response and H. hepaticus induces a __________response.
a.
B-cell, T-cell
b.
Th1, Th1
c.
Th2, Th2
d.
Th1, Th2
e.
Th2, Th1
48.
Some findings in the IL-10-/- mouse IBD model suggests that parasitism can _________ helicobacter-associated gastric tissue damage.
a.
Increase
b.
Decrease
49.
In RAG -/- mice, H. hepaticus infection elicited _________ intestinal inflammation.

a.
T-cell-mediated
b.
T-cell-independent
c.
T-cell-mediated and T-cell independent
d.
B-cell-mediated
e.
B-cell and T-cell mediated
50.
The inflammatory response of RAG2-/- mice to H. hepaticus is mediated by the _________ immune system.
a.
Innate
b.
Adaptive
51.
It was shown that _________ would colonize germfree mice and gnotobiotic rats and produce gastritis.
a.
H. acinonychis
b.
H. cetorum
c.
H. felis

d.
H. bizzozeronii
e.
H. salmonis 
52.
The pattern and intensity of helicobacter-associated gastritis range from minimal in _______ mice to moderate in _______ to severe in _________ mice.
a.
C3H, BALB/c, C57BL/6
b.
C57BL/6, C3H, BALB/c
c.
C57BL/6, BALB/c, C3H
d.
BALB/c, C3H, C57BL/6
e.
BALB/c, C57BL/6, C3H
53.
Attempts to colonize mice with H.pylorii were unsuccessful until the ________ strain of H. pylori was isolated by dosing mice with a variety of fresh clinical isolates

a.
G1.1
b.
B128
c.
J99
d.
26695
e.
Sydney
54.
Mice do not produce which of the following cytokines ?
a.
IL-4
b.
IL-5
c.
IL-8
d.
IL-9
e.
IL-10
55. 
_________ infection in C57BL/6 mice leads to alterations in gastrin and somatostatin levels. 

a.
Helicobacter felis
b.
Helicobacter muricola
c.
Helicobacter muridarum
d.
Helicobacter rodentium
e.
Helicobacter bizzozeronii
56.
Which of the following is false regarding Heicobacter-Associated Gastric Cancer?
a.
C57BL/6 mice fed a high-salt diet colonize to a greater level with H. pylori and develop more severe gastritis
b.
H. felix infection in insulin-gastrin (INS-GAS) transgenic mice that develop hypergastrinemia accelerates the development of gastric carcinoma.
c.
In the INS-GAS mouse model, male gastric tissue responded more rapidly and aggressively to H. pylori infection, a high-salt diet, and the combination when compared with females

d.
Only female INS-GAS mice infected with H. pylori developed in situ and intramucosal carcinoma.
e.
All of the above are false statements.
57.
H. pylori infection and ____________ gene mutations have been linked to gastric cancer in humans.
a.
P53
b.
Apc
c.
K-ras
d.
c-kit
58.
Which of the following statements is true regarding helicobacter infections?
a.
It has been suggested that H. hepaticus spreads via biomaterials and freeze-thawing is able to reduce the numbers of organisms to levels insufficient for inadvertent infection of immunodeficient mice.
b.
H. bilis infection was demonstrated to accelerate, and H. hepaticus infection to delay, the development of spontaneous colitis that develops with age in multiple drug resistance-deficient (mdr 1 a -/-) mice.
c.
Experimental H. bilis infection induced diarrhea, weight loss, and typhlocolitis in mdr 1 a-/- mice.
d.
H. hepaticus infection delayed the onset of disease and spontaneous colitis was less severe in mdr 1 a-/- mice.
e.
All of the above.
59.
Transmission of helicobacter spp. occurs primarily by ____________, and carrier mice can spread infection chronically in enzootically infected colonies.
a.
Aerosol
b.
Fecal-oral
c.
Direct contact
d.
Fomite
e.
Vector-borne
60.
Which of the following species has been documented as a zoonotic potential of natural murine helicobacter infections?
a.
H. hepaticus
b.
H. bilis
c.
H. muridarum
d.
H. gammani
e.
H. cineadi
61.
For culturing helicobacter spp., diagnostic samples should be stored at _____C in brain-heart infusion or Brucella broth containing 30% glycerol.
a.
10
b.
0
c.
-10
d.
-40
e.
-70
62.
Which of the following was grown only under anaerobic conditions?
a.
H. hepaticus
b.
H. bilis
c.
H. ganmani
d.
H. muridarum
e.
H. muricola
63.
Samples for PCR should be collected aseptically and stored at ________ C prior to DNA extraction.
a.
5
b.
0
c.
-5
d.
-10
e.
-20
64.
Silver staining of the ___________ is unrewarding to localize H. hepaticus and H. bilis.
a.
Liver parenchyma
b.
Biliary system
c.
Stomach
d.
Lower bowel
65.
Antibiotic therapy given by oral gavage consists of:
a.
Amoxicillin or tetracycline, metronidazole, and bismuth
b.
Enrofloxacin, metronidazole, and bismuth
c.
Sulfadiazine, metronidazole, and bismuth
d.
Amikacin, metronidazole, and bismuth
e.
Erythromycin, metronidazole, and bismuth
66.
Successful helicobacter eradication strategy is:
a.
Restocking with helicobacter-free mice
b. 
Closely adhering to husbandry practices demonstrated to prevent introduction and dissemination of helicobacter
c.
Monitoring colony and sentinel mice to maintain the helicobacter-free health status.

 d.
All of the above
67.
Cross fostering or cesarean section to derive helicobacter-free mice should be reserved for ____________________.
a.
Immunocompetent strains of mice
b. 
Immunodeficient strains of mice
ANSWERS:
1.
d
2.
d
3.
d
4.
b
5.
b
6.
b
7.
e
8.
a
9.
e
10.
d
11.
b
12.
d
13.
e
14.
c
15.
d
16.
a
17.
a
18.
e
19.
d
20.
b
21.
e
22.
b
23.
d
24.
c
25.
a
26.
e
27.
c
28.
e
29.
d
30.
b
31.
b
32.
c
33.
d
34.
a
35.
b
36.
c
37.
a
38.
d
39.
d
40.
e
41.
e
42.
c
43.
a
44.
d
45.
b
46.
d
47.
e
48.
b
49.
c
50.
a
51.
c
52.
d
53.
e
54.
c
55.
a
56.
d
57.
b
58.
e
59.
b
60.
e
61.
e
62.
c
63.
e
64.
d
65.
a
66.
d
67.
a
