YR 2 | MMUNCLOGY/ M CROBI OLOGY UNIT EXAM 3 -- Sept enber 29, 1997.

CHOOSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 53.

1. Vi bri o chol erae produces a protease (hap) which permts the
bacteriumto free itself fromthe adhesin-receptor reaction at
the intestinal mucosal cell surface. This protease is
considered a virul ence factor because:

A As a toxin producer of non-inflamratory diarrhea,
adhesion of Vibrio cholerae is not required for diarrhea
to occur.

B. It allows the bacteriumto free itself from sl oughed
mucosal cells to attach to new cells.

C. Cholera is caused by a pre-fornmed toxin which is
i ngested and organi sm attachnment and rel ease are not
i nvol ved in the disease.

D. The hap protease al so rel eases the A subunit of
chol eragen so it is free to enter the host cell.

E. It is the nechani smby which Vibrio chol erae adheres to
the intestinal nucosa.

2. Sel ect the organi smwhi ch causes cervicofacial infection
following tooth extraction and is identified by sul fur
granul es in pus:

A Cor ynebact eri um di pht heri ae
St aphyl ococcus aur eus
Candi da al bi cans

B
C.
D. St r ept ococcus nut ans
E Acti nonyces israelii
A

| of the followi ng viruses can be transmtted by inhalation
of infectious respiratory droplets EXCEPT

Adenovi ruses

Coxsacki evi ruses

A

B

C | nfl uenza viruses
D. Rhi novi ruses

E

Vari cel | a- Zoster virus



Which of the follow ng statenments regardi ng pneunonia i s
| NCORRECT?

A Organisns usually reside within the trachea

B. Despite the increasing preval ence of resistance, nost
pneunococcal pneunonias can still be treated effectively
with penicillin.

C. Pneunoni a i n someone under age 40 shoul d arouse

suspi ci ons of an i mmnol ogi ¢ probl em

D. Sone conbination of chills, fever, pleuritic chest pain
and productive cough are seen in the vast mgjority of
patients w th pneunoni a.

E. Strept ococcus pneunoniae is still the nost common cause
of pneunoni a.

The follow ng statenents are TRUE for gastroenteritis EXCEPT:

A Only a small percent of all cases of acute
gastroenteritis are of viral origin.

B. Bacterial and parasitic infections account for |ess than
hal f of the cases of acute gastroenteritis.

C Acute gastroenteritis is a very common di sease with
significant public health inpact.

D. Gastroenteritis involves inflammati on of the |ining of
the intestine.

Sel ect the m croorgani sns encountered in infection foll ow ng
signoid perforation.

A Escherichia coli, Enterococcus, Staphylococcus aureus

B. Escherichia coli, Bacteroides fragilis, Streptococcus
agal acti ae

C St rept ococcus pyogenes, Pseudononas aer ugi nosa,

G trobacter

D. St aphyl ococcus epidermdis, Streptococcus mtis, Candida
parapsil osi s

E. St enot r ophononas, Actinonyces, Serratia



7.

In the fall of the past year, 2 children were hospitalized
with fever, diarrhea and nausea; one had seizures. An

i nvestigation found the illness was associated wth a fried
chi cken church dinner attended by 57 people. O the 20
interviewed attenders, 15 had diarrhea, nausea/vomting,
and/ or stomach cranps an average of 25 hours after eating the
meal. The illness lasted 2-3 days. Wich one of the

organi sns |isted below are nost |ikely candi date for causing
t he out break?

A St aphyl ococcus aur eus
Gardia lanblia

B

C Canpyl obact er jej uni

D. d ostridi um perfringens
E

Ent er ot oxi geni ¢ Escherichi a col

Trehal ose dinycolate is responsi ble for the:
A Devel opnent of tubercul osis hypersensitivity granul onas

B. Formation of serpentine cords in nycobacterial colony
devel oprent

| nhi bition of macrophage phagosone-|ysosone fusion

Rel ative resistance of tubercle bacilli to hydrogen
per oxi de
E. Virul ence of Mycobacterium tubercul osis

Wi ch of the follow ng terns describes the virion conponent
used by adenovirus to attach to host cells?

A Fi bers

B. Envel ope gl ycoproteins
C Core protein

D. Recept or

E. I ntegrins



10.

11.

12.

Wi ch of the follow ng statements is NOT TRUE of chol era toxin
(chol er agen) ?

A

The B subunits are responsible for binding to the
nmucosal surface

The A and B toxin subunits are in a ratio of 1:5.
The B subunits bind to the GV gangli osi de

After attachnent, the A subunit is divided into 2
subunits and the A subunit enters the cell and

ri bosylates the G protein

AVP regul ates transnenbrane sodi um and chl ori de
transport

Cross-reactive antibodies to which of the follow ng virul ence
factors contributes to rheumati ¢ heart di sease?

A

m O O W

Strept ococcal pyrogenic exotoxin A
Streptolysin O

M protein

Protein G

Capsul e

| nfl uenza A viruses undergo nutations under all the follow ng
condi ti ons EXCEPT:

A
B

Reassortnent of RNA between related viral strains

Reassortnent of human virus strains with avian virus
strains

Changes in a single amno acid of an antigenic protein
Reconbi nation resulting in mnor antigenic changes

Di gestion of cellular neuramnic acid by viral
neur am ni dase



13.

14.

15.

Which of the followi ng statenments regardi ng aspiration
pneunoni a i s | NCORRECT?

A

m O O W

A major risk factor is altered | evel of consciousness.
A major risk factor is abnormal gag reflex.

The causative organisns reside in the nouth.

The di sease i s diagnosed by culture of sputum

Poor oral hygiene is a risk factor.

Viruses that cause gastroenteritis are nmenbers of the listed
fam|ies EXCEPT for:

m O O W »

Astroviridae
Reovi ri dae

Par anyxovi ri dae
Adenovi ri dae

Cal civiri dae

Wi ch one of the followi ng conditions typically present with
Charcot triad (Fever, right upper quadrant abdom nal pain,

j aundi ce) :

A Acal cul us chol ecystitis

B. Cal cul us chol ecystitis w thout common duct obstruction
C Ascendi ng chol angitis

D. Li ver abscess

E. Subdi aphr agmati ¢ abscess



16.

17.

18.

The organismin this list which is least likely to be
identified by our mcrobiology |aboratory in the Detroit
Medi cal Center (DMC), assumng it is actually infecting the
patient, is:

A Ent er ot oxi geni ¢ Escheri chi a col
B. Rot avi r us
Ent er ohenor r hagi ¢ Escheri chi a col

Vibrio chol era

m O O

Shi gel | a sonnei

The predilection of Mycobacterium tubercul osis to produce
pul nonary di sease has been ascribed to the fact that:

A Cell-nmediated immunity is poorly expressed in the |ungs

B. Mycobact eri umtubercul osis is an obligate aerobe

C cobact eri um tubercul osis resists phagocytosis by
al veol ar macr ophages

D. Pul monary macrophages | ack m crobicidal activity

E. The natural route of transmssion is by inhalation

Which of the followi ng statenments concerning the parvoviruses
i s FALSE?

A The only parvovirus known to cause human di sease is
parvovirus B19.

B. Parvoviruses are snmall and have singl e-stranded DNA
genones.

C. Parvoviruses are sensitive to ether inactivation.

Parvovirus virions have helical symetry.

E. Replication of parvoviruses occurs in the nucl eus.



Wi ch one of the follow ng organi sns best fits the follow ng
virul ence properties and causes the pathol ogy descri bed:
produces enzynes to create an environment friendly to the

i nfecting organi sm produces a vacuol ating cytotoxin, and
causes progressive destruction of the gastric and duodenal
nmucosa:

A Hel i cobacter pylori
Gardia lanblia
d ostridi um bot ul i num

A ostridium perfringens

m O O W

Canpyl obacter jejuni

Pertussis toxin induces physiologic effects on mamalian cells
t hr ough whi ch one of the foll ow ng nechani sns?

A ADP-ri bosyl ati on of elongation factor 2

| ncreasi ng cytoplasm c cAWVP | evel s

The formation of pores in the cytoplasm c nmenbrane

Bl ocki ng i nhi bitory nerve pat hways

m O O W

Cross-linking T-cell receptors and MHC ||

Each of the follow ng statenents concerning neasl es and/ or
munps i s CORRECT EXCEPT

A They are paranyxoviruses and hence are envel oped and
have a singl e-stranded RNA genone

B. During infection, the virus spreads through the bl ood
stream (virema) to various internal organs

C. The initial site of virus replication is the upper
respiratory tract, fromwhich it spreads via the bl ood
to the target organs

D. The only effective vaccines consist of inactivated virus
particles
E. Infection of the cells of the central nervous system

occurs and may result in nmeningitis or encephalitis



22.

23.

24.

25.

Which of the follow ng statenments regardi ng nosocom al
pneunoni a i s | NCORRECT?

A

m O O W

Advanced age is a risk factor

Nasogastric tubes are risk factors
Antibiotic use is a risk factor

Proper use of H2 bl ockers prevents pneunoni a

Tracheal intubation is a risk factor

Rot avi r uses:

Q!E o 0 W »

3
—

m O O W »

Which of the followi ng causes of diarrhea is associated with

Are nenbers of the Caliciviridae famly
Have envel oped, spherical virions
Have a segnent ed doubl e-stranded DNA for a genone

Have a segnent ed doubl e-stranded RNA for a genone

of the following are characteristic of primary peritonitis

Most cases are caused by a single organi sm

Most patients have pre-existing ascites

Li ver disease is a common predi sposing condition
Abscess formation i s comon

Nei sseria gonorrhea peritonitis is nore common in
femal es

normal hi stology by |ight mcroscopy?

A

m O O W

Norwal k virus

Vibrio chol era

Sal nonel | a typhi muri um
Canpyl obacter jejuni

Aostridiumdifficile



26.

27.

28.

A U S born 45 year old man presents wi th chronic cough and
fever. Chest X-ray reveals a shadowin the left upper | obe.
A tuberculin skin test is done, and the result is positive.
You would infer fromthese data that the patient:

A
B

Has active pul nonary tubercul osis

Has been exposed to Mycobacterium tubercul osis or
envi ronnment al nycobacteri a

Has been exposed to Mycobacterium tubercul osis, but has
acut e pneunococcal pneunonia

Has been immuni zed with Bacille Calnette GQuerin (BCG

I's i mmune to tubercul osis, precluding active
Mycobact eri umtubercul osis infection at this tine

Adenovi rus vacci nes were devel oped by the mlitary to prevent
occurrences of which of the foll ow ng?

A

m O O W

Epi dem ¢ Keratoconjunctivitis
| nf ecti ous Mononucl eosi s
Acute Respiratory D sease
Hepatitis

Erythema I nfecti osum

The Cestode acquired by consum ng uncooked pork is:

A

m O O W

A onorchi s sinensis

Ent erobi us verm cul aris
Taeni a sol i um

Ascaris |lunbricoi des

Taeni a sagnat a



29.

30.

31.

A conplication of treating pneunococcal pneunonia wth B-
| actam anti biotics is:

A

Enhancenent of the natural conpetence of pneunobcocci for
transformation

The rel ease of capsul ar antigens which deplete
pneunococcal - speci fi c anti bodi es

Augnent ati on of conpl enent-nediated self-attack with
menbr ane- bound pneunol ysi s

The rel ease of cell wall peptidoglycan whi ch exacerbates
the inflammatory response

Al of the above

Which of the following is the MOST common | ower respiratory
pat hogen in infants?

A

m O O W

Sel ect the CORRECT statenent regardi ng pneunococca

A

Respiratory syncytial virus
Adenovi r us

Rhi novi rus

Coxsacki evi rus

Rot avi r us

pneunoni a:

Strept ococcus pneunoni ae i s now an unconmon cause of
pneunoni a.

Pneunoni a caused by pneunococci with a penicillin MC <
1.0 ig/m can effectively be treated with penicillin.

Now t hat Henophilus influenza nmeningitis is so rare due
to a vaccination, all infants shoul d be vacci nat ed
agai nst the pneunococcus.

The hyperactive spleen of sickle cell patients nakes
t hem nore resistant to pneunobcoccus.

Si nce devel opnent of the pneunbcoccal vacci ne,

pneunococcal pneunoni a has becorme a di sease of
historical interest only.

10



32.

33.

34.

The follow ng statenents are TRUE for hepatitis EXCEPT:

A
B
C

D

Hepatitis is defined as inflammtion of the |iver
Hepatitis is nost commonly caused by viruses

Acute hepatitis is responsible for nore deaths than
chronic hepatitis in the USA

Chroni c hepatitis can lead to liver cirrhosis and
hepatic cel | ul ar carci nona.

Ten of twel ve peopl e devel oped nausea and vomting four hours
after eating egg salad at a picnic. The nost |ikely
etiol ogi cal agent is:

A

m O O W

Ent er ohenor r hagi ¢ Escheri chi a col
St aphyl ococcus aur eus

Sal nonel | a

Vi brio chol erae

Canpyl obact er jej uni

Parasite of freshwater anoeba which may inhabit cooling
t ower s:

A

m O O W

Legi onel | a pneunophi | a
Pneunocystis carinii
Acant hanoeba spp

H st opl asma capsul at um

Bl ast onyces dernmatitides

11



35.

36.

37.

A 6 nonth old infant presents with a history of one-day
periods of nasal congestion, sneezing, and coughing. O her
menbers of the famly have simlar synptons. The child now
presents wi th dyspnea, nasal flaring, hyperexpansion of the
chest, and inspiratory and expiratory wheezes in both |ung
fields. Wich infection best explains these synptons?

A Epstein-Barr virus infection wth bronchiolitis

B. Cytonegal ovirus with acute inflammation of the
epiglottis
C. Par ai nfl uenza virus infection with croup

Respiratory syncytial virus infection with bronchiolitis

E. Adenovirus infection with interstitial pneunonia

The antibiotic MOST LIKELY to be effective against
StreBtococcus pneunoni ae which is highly resistant to B-1actam

antibiotics is:

A Penicillin

B. Tri met hopri m sul f anet hoxazol e
C. Eryt hronyci n

D. Vanconyci n

E. Cef ot axi ne

Viruses that cause hepatitis:

A Belong to a single famly

B Are transmtted both parenterally and fecal-orally
C. Have only RNA as a genone
D

Have only DNA as a genone

12



38.

39.

40.

Al of the following are the result of triggering cytokine
rel ease by Gram negative endot oxi n EXCEPT

D ssem nated intravascul ar coagul ati on (D O
Acute respiratory distress syndrone (ARDS)
Henol ytic urem c syndrone

Mul tiple organ systemfailure

m O O W »

Production of Tunmor Necrosis Factor al pha

The pat hogenesis of Mycopl asma pneunoni ae i ncl udes:

A Capsul e- nedi at ed resi stance to conpl enment deposition

B. An acute inflammatory response caused by the rel ease of
pepti dogl ycan into the circul ation

C Oxi dative damage to ciliated respiratory epithelia
cells

D. A catalytic increase in the cAMP | evel s of susceptible
mamal i an cel |l s

E. Survival and grow h inside macrophages

I nfluenza is a disease characterized by which of the follow ng
condi tions?

A Long incubation period (1-3 weeks)

Systemc infection involving virema

Del ayed onset without fever

Local i zed respiratory infection

m O O W

Non-i nfl ammat ory response

13



41.

42.

43.

Sel ect the | NOCORRECT st atenent about dostridiumdifficile
associ ated di arr hea.

A Rel apses are common
Toxi ¢ megacol on i s an occasi onal conplication
Vanconycin is the treatnent of choice

Col onoscopy may reveal a classic diagnostic pattern

m O O W

Nosocom al infections may occur weeks to nonths after an
infected patient has left the hospital

The hepatitis virus that requires a helper virus to replicate
is:

A Hepatitis A

Hepatitis B

Hepatitis C

Hepatitis D

m O O W

Hepatitis E

Esophagitis, especially anong i mmunosuppressed H 'V infected
individuals is nost frequently caused by:

A A germtube produci ng organi sm

A | actose negative, G amnegative bacillus

B
C An oxi dase positive, pyocyanin and pyoverdi n produci ng
Gram negative bacillus

An anaerobi ¢ G am negative bacill us

E. A Gram positive, beta henolytic coccus

14



44,

45.

46.

Wi ch of the follow ng fungal pathogens exists in the tissue
i nvasi ve formas a spherul e containi ng endospores?

A

m O O W

Aspergi |l l us spp.
Coccidioides immtis

H st opl asma capsul at um
Bl ast onyces dernatitides

Pneunocystis carinii

Wi ch statenent about Sal nonella typhi infection is | NOCORRECT?

A
B

Infection requires a |large inocul um

D sease usually results after ingestion of contam nated
food or water.

The organismis highly resistant to acid pH

Prol onged asynptonatic carriage within the gall bl adder
may occur

D sease may be prevented by a |ive attenuated oral
vacci ne

Wi ch one of the foll ow ng organi sns causes non-infl amrat ory
di arr hea?

A

m O O W

Vi brio chol erae 0139
Shi gel | a sonnei

Ent anoeba hi stol ytica
Sal nonel | a typhi
Canpyl obact er jej uni

15



47. Wiich of the following is/are a predisposing factor(s) for
Pneunocyst osi s?

A Al DS

B. Premature birth

C. Cancer chenot her apy

D. | mmunosuppr essi ve therapy foll ow ng organ transpl ant
E. Al of the above

REFER TO THE FOLLOW NG CASE STUDY FOR QUESTI ONS 48 AND 49.
A 42 year old man presents with fever and severe abdom nal pain

shortly after returning froma vacation in Mexico. On examhe is
noted to have a very faint, erythematous rash. Tenperature

103. 4°F, pulse 72 and regular. H's abdonen is tense with
tenderness in the right-1ower quadrant.

48. Wiich of the following is UNLIKELY to provide the diagnosis of
this patient's illness?

A Bl ood cul tures
Stool cultures
Urine cul tures

Bone marrow cul tures

m O O W

Al of the above

49. Wiich of the following is NOI a characteristic of the organi sm
causing this patient's disease?

A It is a Gamnegative bacillus

B. It is lactose - nonfernenting

C. It produces H:S on Hektoen agar

D. It typically infects the gut |ynphatics

E. Hospitalized patients require respiratory isolation

because of the organisms tendency for airborne
transm ssi on

16



50.

51.

52.

Wi ch of the follow ng organisns best fits the description of
causi ng di sease by producing a toxin which blocks protein

synthesi s and causes capillary thronbosis and inflaned col onic

mucosa W th subsequent henorrhagic colitis?

A
B
C
D
E

Shigella flexneri

EHEC

Yersinia enterocolitica
Canpyl obact er jej uni

Hel i cobacter pylori

Wi ch of the followng is the key virul ence factor of
Haenophi | us i nfl uenzae?

A

m O O W

Capsul e conposed of pol yri bitol phosphate
Capsul e conposed of hyaluronic acid

An ADP-ri bosyl ati ng exot oxin

Gowh requirenent for X and V factors

Pneunol ysi n

Wi ch of the followi ng statenents is TRUE of Vibrio chol erae

i nfection?

A Infection is indicated by PMNs in stool (fecal
| eukocyt es).

B. Bl ood culture isolation of the organismis necessary to
confirm di agnosi s.

C. The current pandemc strain is Vibrio cholerae -E Tor-
| naba.

D. Organismis an oxi dase negative, curved, G am negative
baci | | us.

E. Al'l serogroups can cause the clinical syndrone of

"chol era".

17



53.

A 56 year old femal e had presented 10 days previously wth

Kl ebsi el | a pneunoni ae pneunoni a and was treated with a 7 day
course of |I.V. antibiotic, then discharged with an additi onal
week of oral antimcrobial therapy. A week after discharge
she presented with a three day history of vomting, cranmpy
abdom nal pain and nultiple, watery, |oose stools wthout

bl ood. A stain for fecal |eukocytes was positive. Cultures
for Sal nonella, Shigella, Yesinia, and Canpyl obacter were
negative. The nost likely etiological agent is:

A dostridiumdifficile
Vi bri o chol erae
d ostridi um bot ul i num

Hel i cobacter pylori

m O O W

Rot avi r us

18



MATCH NG | TEMS

In each of the following groups there are two nunbered lists. Mark
on the answer sheet in the line corresponding to each question
nunber in the lower list (54-60) the letter of the related item of
the upper list. 1In every instance there is an answer. Each
alternative may be used once, nore than once, or not at all.

DI RECTI ONS: Sel ect the Escherichia coli group (A-E below) which
best fits the characteristics nunbered 54-57. Sone
choi ces may be used nore than once.

A ETEC
B. EPEC
C El EC
D. EHEC
E. EAEC

54. Produces heat stable and heat |abile toxins which result in
non-i nfl ammat ory di arr hea.

55. Pr oduces toxi ns whi ch cause increased anounts of cAMP and
c@w

56. Produces Shiga-like toxins or Vero Toxins.
57. Causes inflammtory diarrhea with nunerous PM\s in nucoid
st ool .
DI RECTI ONS: Sel ect the option (A-C below) which best fits the
descri ptions nunbered 58-60.
A Hepatitis A
B. Hepatitis B
C Hepatitis C
58. Causes chronic infection in 70% of cases.
59. Causes acute self-limted disease.

60. Presence of the surface antigen inplies acute or chronic
hepatitis.
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