
 
                             MCQ’s for Pathology and Microbiology Test 3rd Year 
1. Immunology 
2. General Bacteriology 
3. Inflammation 
4. Healing and Repair 
5. Cellular Adaptations, Cell Death and Necrosis 
 
 
9. Meningitis is characterized by the acute onset of fever and stiff neck. Aseptic meningitis may be 
caused by a variety of microbial agents. During the initial 24 h of the course of aseptic meningitis, an 
affected person’s cerebrospinal fluid is characterized by 
a) Decreased protein content 
b) Elevated glucose concentration 
c) Lymphocytosis 
d) Polymorphonuclear leukocytosis 
e) Eosinophilia 
 
10. Cells respond to increased demand by: 
a) Metaplasia 
b) Apoptosis 
c) Atrophy 
d) Hyperplasia 
e) Dysplasia 

11. A 30-year old primaegravida develops postpartum hemorrhage due to uterine atony after 
delivering a healthy male child and hysterectomy is performed after all other measures fail to stop 
the bleeding. Histological sections from the uterus show increased thickness of muscle layer 
(myometrium). What is the most likely underlying process? 
1. Pathological hyperplasia 
2. b. Compensatory hyperplasia 
3. Hormonal hyperplasia 
4. Metaplasia 
5. Neoplastic change 

20. A graft kidney donated by an identical twin will not be rejected because: 
1. There is ABO blood group matching 
2. There is Rh blood group matching 
3. c. There is HLA matching 
4. Recipeint is immunosuppressed 
5. Donor organ lacks antigenicity 

21. Membranous glomerulonephritis, an autoimmune disease, is characterized by widespread 
thickening of glomerular capillary walls. This thickening is attributed to: 
a. Deposition of antigen antibody complexes 
b. Fibrosis 
c. Chronic inflammation 
d. Acute Inflamation 
e. Delayed type of hypersensitivity 
 
22. An HIV positive patient presents with long standing fever, weight loss, diarrhea and protracted 
respiratory tract symptom. Which test will you order to assess the immune status of this patient? 



a. CD8+ lymphocyte count 
b. CD4+ lymphocyte count 
c. Sputum cultured. Total leukocyte count 
e Absolute Neutrophils count 
 
23. Following an IV dose of penicillin, a middle-aged man develops skin rash and breathing difficulty 
followed by hypotension and shock. The hypersensitivity reaction is most likely mediated by which of 
the following? 
1. C3b 
2. b. IgE 
3. IgM 
4. Prostaglandins 
5. CD 4+ lymphocytes 
 
24. Proliferating CD4 T cells can become one of two main categories of effector T cell: TH1 cells or 
TH2 cells in response to cytokines released by cells of non-adaptive immune system. A parasitic 
infection causes: 
a) IFN- γ release by innate system cells causing TH1 cells to dominate 
b) IL4 release by innate system cells causing TH2 cells to dominate 
c) IFN- γ release by innate system cells causing TH2 cells to dominate 
d) IL4 release by innate system cells causing TH1 cells to dominate 
e) TNF-α release by innate system cells causing TH1 cells to dominate 
 
25. A high titer of IgM at birth is due to: 
a. Intrauterine infection 
b. Transfer of IgM from the mother 
c. Failure of proper IgG synthesis 
d. An indicator of abnormal IgM producing B cell development. 
e. Exposure to environmental antigens during delivery. 
 
26. A six- month-old baby suffers from repeated infections. On investigations it appears that the 
patient is born without the human bursa equivalent. He would be expected to have each of the 
following conditions except: 
a. Lack of germinal centres in the lymph nodes. 
1. Absence of circulating lymphocytes bearing surface immunoglobulin. 
2. Absence of plasma cells in the spleen. 
3. Depleted number of cells in the paracortical areas of the lymph nodes. 
4. Atrophic tonsils. 
 
27. A five-year –old child has chicken pox. After one year he is again exposed to a case of 
chickenpox but does not develop the infection because of specific immunity. Immunological memory, 
a feature of specific immunity can be explained on the basis of: 
a) Increased number of antigen- sensitive T and B cells. 
b) Increased number of IL-2 producing T cells. 
c) Change in the amino acid sequence of antibodies formed by individual clones such that the 
antibodies will fit the antigen more perfectly. 
d) Predominant synthesis of IgG antibodies. 
e) Predominance of IgG as membrane immunoglobulin of the B-cell population. 
 
28. In response to infection with Mycobacterium tuberculosis, a granuloma form in the lung. Within 
the granuloma are cells expressing class II MHC antigens. These cells elaborate cytokines that 
promote fibroblastic production of collagen within the granuloma. From which of the following 
peripheral blood leukocytes are these cells derived? 



a) Neutrophil. 
b) Monocyte 
c) B cell. 
d) NK cell. 
e) Basophil 
 
29. A clone of immature B cells is stimulated by a polysaccharide antigen. This type of antigen does 
not trigger isotype switching. Which of the following antibodies is most likely to be the secreted 
product as the clone proliferates and matures? 
a) IgA 
b) IgD 
c) IgE 
d) IgG 
e) IgM 
 
34. Which of the following groups of females are most vulnerable to urinary tract infections? 
a. Adolescent girls 
b. Teenage girls. 
c. Sexually active females. 
d. Women living in areas with suboptimum sanitation 
e. Menopausal women 
 
35. Which of the following enriched medium is employed for the isolation of gonococci? 
a. Eosin Methyl Blue Medium. 
b. Chocolate agar. 
c. Thayer Martin medium. 
d. Blood agar. 
e. MacConkeys agar 
 
37. Anti toxin can be used for either treatment or prevention of certain bacterial infections such as : 
a. Tetanus 
b. Typhus 
c. Plague 
d. Typhoid 
e. Cholera 
 
1. Which of the cell organelles must irreversibly lose its function before cell injury becomes irreversib 
le? 
a. Nucleus 
b. Endoplasmic reticulum 
c. Golgi apparatus 
d. Mitochondria 
e. Ribosome 
 
On histological examination of a specimen, cheesy necrosis is seen. One is most likely to see 
caseous necrosis in 
a) Tuberculous lung tissue* 
b) Gangrenous diabetic foot 
c) Necrosis in brain tissue after multi-focal stroke 
d) Calcified fat around a wounded pancreas 
e) Interstitial nephritis in Kidney 
 



3. Histopathological examination of liver biopsy from a patient of chronic viral Hepatitis C shows 
numerous deeply eosinophlic bodies within hepatic lobules, with dense nuclear chromatin fragments. 
These most likely represent: 
a. Apoptotic hepatocytes 
b. Necrotic hepatocytes 
c. Metaplastic hepatocytes 
d. Malignant cells 
e. Lymphocytes 
 
4. In irreversible cell injury there is: 
a. development of profound disturbances in membrane function 
b. dysplasia 
c. anerobic respiration 
d. hypermetabolic activity 
e. apoptosis 
 
5. A 12 year old child diagnosed as having Thalassemia major presents to Pediatric OPD with 
enlargement of Liver and spleen. Patient hemoglobin is 8g/dl. Patient is receiving 3 blood units per 
week. Liver biopsy is done and biopsy specimen shows abundant hemosiderin deposition. This 
characterizes the deposition of: 
a) Iron 
b) Glycogen 
c) Beta pleated proteins 
d) Triglycerides 
e) Calcium 
 
6. During Adyala Jail inspection a 65 year old man presents with complaints of evening rise of 
temperature for the last 6 weeks, fever is low grade associated with night sweats He gives history of 
cough with occasional blood in sputum. Sputum shows Acid fast bacilli on ZN staining. What type of 
necrosis occurs in the tissues in such lesions? 
a) Coagulative necrosis 
b) Fat necrosis 
c) Caseous necrosis 
d) Liquefactive necrosis 
e) Fibrinoid necrosis 
 
7. In a road traffic accident on Islamabad highway a 52 year old alcoholic dies 
An autopsy examination is done. On Gross examination it was found that his liver is larger that 
normal, yellowish in color and greasy to touch. On microscopic examination of liver what findings 
would you expect to find in such a specimen? 
a) Hyperplasia 
b) Fibrosis 
c) Steatosis 
d) Dysplasia 
e) Necrosis 
 
8. A 75 year old male dies of stroke. Autopsy is conducted. On histological examination of aorta a 
large atherosclerotic plaque with multiple foci of calcification are seen. Such areas of calcification 
represent: 
a) Metastatic calcification 
b) Dystrophic calcification 
c) Metastatic osteosarcoma 
d) Necrosis 



e) Chronic inflammation 
9. An otherwise healthy 46 years old male presents to the Medical OPD with history of chronic 
cough. He has been smoking 2 packs of cigarettes daily for last 28 years. The physician decides to 
perform a bronchoscopy. What epithelial changes are expected in the bronchial biopsy from this 
patient? 
a) Metaplasia 
b) Hyperplasia 
c) Atrophy 
d) Fibrosis 
e) Hypertrophy 
 
10. A 25 year old man regularly starts going gym and takes up heavy exercise to build up his 
muscles. By what phenomena his arm muscles will increase in overall size: 
a.Apoptosis 
b.Metaplasia 
c.Atrophy 
d.Dysplasia 
e.Hypertrophy 
 
11. A 54 year old female undergoes an abdominal hysterectomy under general anesthesia. 
Halothane is also used as anesthetic; the operation was conducted successfully but the patient’s 
condition deteriorated afterwards. Which organ is most likely to be failing in this patient? 
a) Skin 
b) Basal ganglia 
c) Kidney 
d) Myocardium 
e) Liver 
 
12. A 95 year old hypertensive patient dies of stroke. Autopsy is conducted and embolus is found to 
occlude the right cerebral artery, brain tissue is found necrosed. What type of necrosis would be 
found in the brain? 
a) Gangrenous necrosis 
b) Fibrinoid necrosis 
c) Coagulative necrosis 
d) Caseous necrosis 
e) Liquefactive necrosis 
 
13. A 2 year old child had nasal congestion, cough and low grade fever. He was treated at home by 
his mother for the fever with aspirin. Later, he was brought to Emergency department in comatose 
condition. On examination he is found to be drowsy. Needle biopsy of the liver was performed. What 
change was most likely to be found in the liver biopsy? 
1. a. Micro-vesicular fatty change 
2. Necrosis 
3. Fibrosis 
4. Cholestasis 
5. Hyperplasia 
 
14. A 12-year old boy presents with right iliac fossa pain and fever. He is diagnosed to have acute 
appendicitis. Which of the following mediators is involved in causation of both pain and fever? 
a. Nitric oxide 
b. Bradykinin 
c. Prostaglandins 



d. Leukotriene B4 
e. Histamine 
 
15. Which of the following is the most efficient microbial killing mechanism of neutrophils? 
1. Lysosomal enzymes 
2. Toxic oxygen intermediates 
3. c. H2O2-MPO-Halide system 
4. Myeloperoxidase. 
5. Defensins 
 
16. A school going boy with a history of Streptococcal phyrangitis subsequently develops chest pain 
that is relieved on leaning forward and aggravated by lying down. On auscultation the clinician 
detects a murmur. He orders a pericardial tap and sends the specimen to the hospital laboratory for 
analysis. The fluid shows protein content more than 3.0 gm/dl and specific gravity more than 1.015. 
The fluid is best described as: 
a. Exudate 
b. Transudate 
c. Effusion 
d. Isotonic fluid 
e. Serous fluid 
 
17. The major role of Prostaglandins D2, E2 and F2 in inflammation is: 
1. Chemotaxis 
2. b. Vasodilation 
3. Vasoconstriction 
4. Promotion of platelet aggregation 
5. Increase vascular permeability 
 
18. Exogenous pyrogens stimulate production of cytokines. What is the role of cytokines in the 
eventual production of fever? 
1. a. Stimulate prostaglandin synthesis 
2. Recruit neutrophils to kill bacteria 
3. Act directly on hypothalamus 
4. Stimulate production of C reactive protein 
5. Cause increased production of fibrinogen 
 
19. In granulomatous inflammation, epithelioid cells are derived from: 
1. a. Macrophages 
2. Epithelial cells 
3. Lymphocytes 
4. Fibroblasts 
5. Smooth muscle cells 
 
20. Three junior scientists were conducting a study on phagocytosis. They observed that microbes 
are coated with a substance which leads to the process of phagocytosis. This process is called: 
a) Diapedesis 
b) Engulfment 
c) Necrosis 
d) Hemophagocytic syndrome 
e) Opsonization 
 
21. In cellular events of acute inflammation, cells undergo margination, rolling and adhesion before 



extravasation to interstitial tissue. Then leucocytes migrate towards the infection site. What is the 
commonest exogenous agent that mediates this process? 
a) Chemical agents 
b) Prostaglandins 
c) Bacterial products 
d) Viral products 
e) Fungal products 
 
22. Hypoalbunemia is usually seen in patients of chronic liver disease. There are several factors 
which contribute to it. Which factor is the biggest contributor in the causation of collection of fluid in 
peritoneal fluid (ascites)? 
a) Obstruction of lymphatics 
b) Increased hydrostatic pressure 
c) Inflammation (both acute and chronic) 
d) Low plasma colloidal osmotic pressure 
e) Retention of Sodium 
 
23. Opsonins are the substances that attach to bacteria. This enhances neutrophilic recognition and 
thus attachment to the bacteria. Which of the following is the most effective opsonin? 
a) C3a 
b) C3b 
c) ICAM 
d) C5a 
e) Membrane attack complex 
 
24. 65 year old male presents to Emergency department with acute chest pain, associated with 
diaphoresis. His ECG shows abnormal pattern and cardiac enzymes are found raised and diagnosis 
of Acute Myocardial infarction is made. After 7 hours of hospital stay if the biopsy of the patient’s 
heart muscle could be taken what type of inflammatory cells will likely to be found the most in the 
histological section of infarct. 
a) Monocytes 
b) Basophils 
c) Red blood cells 
d) Lymphocytes 
e) Neutrophils 
 
25. A 20-year-old Negroid man from Makkran coast was stabbed on the upper arm, he received 
emergency treatment and his wound healed. He developed a raised hypertrophic scar with 
boundaries beyond the original wound, and it did not regress. Which of the following terms best 
describes this condition? 
1. Cicatrix 
2. b. Keloid 
3. Callus 
4. Granulation tissue 
5. Wound 
 
26. A group of sailors was rescued from a ship that was lost for a month. They lived on fish 
recovered from the sea. They were all fatigued and had gums bleeding on eating anything hard. 
What is the most likely cause? 
a. Scurvy 
b. Vitamin K deficiency 
c. Ehlers-Danlos syndrome 
d. Osteogenesis imperfecta 



e. Marfan syndrome 
27. A man sustains a stab-wound in his thigh during a street brawl. Wound has been sutured and is 
in process of healing. One feature that clearly differentiates primary wound healing from secondary 
wound healing is: 
a) Formation of granulation tissue 
b) Wound Contraction 
c) Angiogenesis 
d) Formation of keloids 
e) Proliferation of fibroblasts 
 
28. A 45 year-old ambassador of Kenya in Pakistan comes to you with a raised scar at the site of a 
wound that he sustained in a road traffic accident last year. The scar grows beyond the margins of 
the original wound and is very ugly looking. 
What most probably caused this? 
a) Lack of wound remodeling 
b) Deficient wound healing 
c) Excess formation of repair components 
d) Wound remodeling 
e) Contracture formation 
 
43. In the gram stain the decolorization of Gram-negative bacteria by alcohol is most closely related 
to 
1. Proteins encoded by F plasmids 
2. b. Lipids in cell wall 
3. 70 S ribosomes 
4. Branched polysaccharides in the capsule 
5. Teichoic acids 
 
44. A laboratory worker is asked to sterilize a pair of surgical gowns in an autoclave. 
What are the recommendations he should follow for setting the temperature and time? 
1. a. 121° C for 15-20 min 
2. 150° C for 10 min 
3. 100° C for 30 min 
4. 200° C for 5 min 
5. 15° C for 15 min. 
 
45. Which of the following correctly explains the process of pasteurization of milk? 
1. Heating milk to 62° C for 30 min followed by rapid cooling 
2. Slowly heating to 100° C and slow cooling 
3. Heating milk to 50° C for 30 min followed by rapid cooling 
4. Slowly heating milk to 50° C for 15 min followed by rapid cooling 
5. Heating milk to 20° C for 30 min followed by rapid cooling 
 
46. Which one of the following BEST describes the mode of action of endotoxin? 
1. Blocks the release of acetylcholine 
2. b. Causes release of tumor necrosis factor 
3. Inactivates elongation factor 2 
4. Degrades lecithin in cell membrane 
5. Releases interleukins 
 
48. Which of the following is a low level disinfectant? 
1. Bleach 
2. 70 % alcohol 



3. Hexachlorophene 
4. Glutaraldehyde 
5. None of the above 
 
49.Heat resistance of bacterial spores is due to the presence of: 
a) Diaminopimelic acid. 
b) D-Glutamic acid. 
c) Calcium dipicolinate. (Ans) 
d) Sulphydryl containing proteins. 
e) Lipid A. 
 
50. Growth rate of bacteria during exponential phase is: 
a) Zero. 
b) Increasing 
c) Constant 
d) Decreasing 
e) Negative 
 
Q1. A patient with suspicious lesion in the lungs has to undergo multiple chest X-rays. Radiation 
energy such as X-rays can result in cell injury by causing hydrolysis of water. Which one of the 
following cellular enzymes protects cells from this type of injury? 
a) Phospholipase. 
b) Glutathione peroxidase. 
c) Endonuclease. 
d) Lactic dehydrogenase. 
e) Protease. 
 
Q2. A 15-year-old female thallasemic patient with H/O multiple blood transfusions for many years 
presents with enlarged liver and deranged liver function tests. What would be the histologic findings 
on liver biopsy? 
a) Steatosis in hepatocytes. 
b) Bile stains in liver cells. 
c) Glycogen deposition in liver cells. 
d) Hemosidrin in hepatocytes. 
e) Kupfer cell hyperplasia. 
 
Q3. . A 45 –year –old –female is diagnosed to have essential hypertension. If this condition remains 
untreated for years which of the following cellular alterations will be seen in the heart? 
1. Atrophy. 
2. Hyperplasia. 
3. Metaplasia. 
4. Hemosidrosis. 
5. e. Hypertrophy. 
  
Q4. A 70-year –old known hypertensive woman is bedridden for three months after a 
cerebrovascular accident. The diameter of her calf muscles has decreased. What is the possible 
underlying pathology? 
a) Aplasia. 
b) Atrophy. 
c) Dystrophy. 
d) Hypertrophy. 
e) Hyaline change in muscles. 
 



Q5. The products of complement system have no role in which of the following steps/ or phases of 
the inflammatory reponse? 
a) Chemotaxis 
b) Increased vascular permeability. 
c) Neutrophil activation. 
d) Phagocytosis 
e) Killing of bacteria in phagolysosome. 
 
Q6. Which of the following is not a feature of chronic inflammation? 
a) Cellular reaction by mononuclear cells. 
b) Proliferation of fibroblasts. 
c) Scarring and distortion of tissues. 
d) Presence of neutrophils. 
e) Formation of granulomas. 
 
Q7. Neutrophils have a primary role in acute inflammation. Defect in neutrophil functions 
predisposing to infections is seen in which of the following disease? 
a) Dubin Johnson syndrome. 
b) Klinefelter syndrome. 
c) Chediak-Higasi syndrome. 
d) Down’s syndrome. 
e) Turner’s syndrome. 
 
Q8. Which of the following compounds mediates vasodilatation that would be useful to prevent 
additional ischemic tissue damage? 
a) Thromboxane 
b) Complement C3b 
c) Nitric oxide 
d) Tumor necrosis factor 
e) Phospholipase 
 
Q9. A 10 year-old child presents with fever and chills of 3 days duration along with a sore throat 
with purulent exudates on the tonsils. This clinical course is most typical for: 
a) Granulomatous inflammation 
b) Acute inflammation 
c) Abscess formation 
d) Resolution of inflammation 
e) Chronic inflammation 
 
Q10. Infection with mycobacterium tuberculosis results in formation of granulomas. Granulomatous 
inflammation is characteristically marked by the presence of Langhans giant cells. The mediator that 
most aids in the giant cell formation is: 
a) Tumor necrosis factor (TNF) 
b) Complement C3b. 
c) Leukotriene B4. 
d) Interferon Gamma. 
e) Interleukin 1. 
 
Q11. Angiogenesis (Neovascularization) is an important component of healing and repair. It is 
therefore most important in: 
a) Granuloma formation with Mycobacterium tuberculosis infection 
b) Abscess formation with Staphylococcus aureus infection 
c) Chronic active viral hepatitis with Hepatitis B virus 



d) Healing of acute myocardial infarction 
e) Liquefactive necrosis after brain ischemia 
 
Q12. While playing football a medical student injured his hand. The laceration was sutured. After the 
sutures were removed a week later, healing continued. However over next two months a raised 
nodular scar developed at the wound site. What process has occurred during wound healing? 
a) Resolution. 
b) Keloid formation. 
c) Organization. 
d) Dehiscence. 
e) Secondary union. 
 
Q13. Which of the following diseases show a caseating granuloma: 
a) TB 
b) Cat Scratch Disease 
c) Crohn Disease 
d) Sarcoidosis 
e) Syphilis 
 
Q14. Which of the following type of granulomatous inflammation is seen in Cat Scratch Disease: 
a) Caseating 
b) Round and Stellate 
c) Gumma 
d) Cicular 
e) Histiocytic 
 
Q15. What is the difference between primary (first) intention and secondry (second) intention 
healing: 
a) Secondary intention involves wound contraction 
b) Wound gap is larger in primary intention 
c) Granulation tissue is larger in primary intention 
d) Primary intention healing occurs at ulcer sites 
e) Inflammation is less intense in secondary intention healing 
 
Q31.Thermus aquaticus is an important component of DNA amplification methods such as PCR, 
because it is a: 
a) Mesophiles 
b) Psychrophiles 
c) Halophiles 
d) Thermophiles 
e) Chemolithotrophs. 
 
Q61. A five-year-old child has chicken pox. After one year he is again exposed to a case of chicken 
pox but does not develop the infection because of specific immunity. Immunological memory,a 
feature of specific immunity can be explained on the basis of: 
a) Increased number of antigen-sensitive T and B cells. 
b) Increased number of macrophages. 
c) Change in amino acid sequence of antibodies formed by individual clones such that the antibodies 
will fit the antigen more perfectly. 
d) Predominant synthesis of IgG antibodies. 
e) Predominance of IgG as membrane immunoglobulin of the B-cell population. 
 



Q62.Serum sample of a newborn baby is tested for immunoglobulin levels. The class of 
immunoglobulin present in highest concentration in the blood of a normal newborn is: 
a) IgM. 
b) IgG 
c) IgA 
d) IgD 
e) IgE 
 
Q63 In antigen recognition by cytotoxic T lymphocytes, the T cell receptor recognizes antigens in 
association with: 
a) Class II antigens. 
b) Class I antigens 
c) Class III antigens 
d) C3b 
e) Fc portion of Ig G. 
 
Q64. A 19-year-old medical student has a pruritic linear, vesicular rash on his leg. The rash 
developed 16 hours after he returned from a hiking trip with his class. It began as a swollen, 
erythematous streak that developed into extremely itchy blisters. He has experienced similar 
episodes in the past when he goes for hiking. The rash is most likely a result of which of the 
following mechanisms: 
a) Antigen-antibody complexes formed in circulation and deposited in the tissue. 
b) Cytotoxic antibodies against cell surface antigens. 
c) IgE mediated basophil degranulation. 
d) Release of histamine from mast cells. 
e) Release of lymphokines from sensitized lymphocytes. 
 
Q65. A 30-year-old woman with H/O contact with a patient of Pulmonary TB receives an intradermal 
tuberculin injection and later develops an indurate, erythematous papule 12 mm in diameter. This 
reaction is an example of which of the following? 
a) Antibody-dependent cell-mediated cytoxicity. 
b) Local anaphylaxis. 
c) T-cell mediated cytotoxicity 
d) Type IV hypersensitivity. 
e) Type III hypersensitivity. 
 
 
1. The major immunoglobulin class in normal adult human serum is 
a. IgA 
b. IgG 
c. IgM 
d. IgE 
e. IgD 
 
2. The predominant antibody found in a primary immune response is 
a. IgA 
b. IgG 
c. IgM 
d. IgE 
e. IgD 
 
3. Which immunoglobulin class is found on the surface of mast cells? 
a. IgA 



b. IgG 
c. IgM 
d. IgE 
e. IgD 
 
4. Which immunoglobulin class is a major component of mucosal secretions? 
a. IgA 
b. IgG 
c. IgM 
d. IgE 
e. IgD 
 
5. Which immunoglobulin class can cross the placenta? 
a. IgA 
b. IgG 
c. IgM 
d. IgE 
e. IgD 
 
6. Which of the following cells are important in an innate immune response to extracellular bacteria? 
a. T lymphocytes 
b. B lymphocytes 
c. Neutrophils 
d. Eosinophils 
e. Mast cells 
 
7. Which one of the following is the most potent and effective antigen presenting cell (APC)? 
a. Monocytes-macrophages 
b. Mast cells 
c. T lymphocytes 
d. B lymphocytes 
e. Dendritic-Langerhans cells 
 
10. Eosinophils are associated with the defense against infections caused by 
a. Virus 
b. Intracellular bacteria 
c. Extracellular bacteria 
d. Invasive parasites 
e. Mycoplasma 
 
11. To determine whether a fetus acquired an infection in utero, antigenspecific antibody to which of 
the following classes should be measured? 
a. IgA 
b. IgM 
c. IgG 
d. IgD 
e. IgE 
 
12. During an immune response, antibodies are made against different structures (usually proteins) 
on an infectious agent. These structures are referred to as 
a. Adjuvants 
b. Allotypes 
c. Isotypes 



d. Epitopes 
e. Alleles 
 
13. Which one of the following complement components enhances phagocytosis of bacteria by 
opsonization? 
a. C1 
b. Factor B 
c. C3b 
d. C5a 
e. C5b6789 
 
14. Which one of the following complement components mediates cytolysis? 
a. C1 
b. Factor B 
c. C3b 
d. C5a 
e. C5b6789 
 
15. Which one of the following complement components is a chemo attractant for neutrophils? 
a. C1 
b. Factor B 
c. C3b 
d. C5a 
e. C5b6789 
 
16. Which one of the following complement components binds to antibody to activate the classical 
pathway? 
a. C1 
b. Factor B 
c. C3b 
d. C5a 
e. C5b6789 
 
17. A patient with a predisposition for disseminated infections by Neisseria bacteria may have a 
deficiency in 
a. Membrane attack complex formation (C5 to C9) 
b. Classical pathway activation 
c. C3 
d. C1 inhibitor 
e. C4 
 
18. Which one of the following complement component deficiencies is associated with individuals 
with frequent pyogenic bacterial infections? 
a. Membrane attack complex (C5 to C9) 
b. C1 inhibitor 
c. C2 
d. C3 
e. C4 
 
19. A person with an abnormality in which one of the following early complement components would 
most likely experience the most serious clinical manifestations? 
a. C1 
b. C2 



c. C3 
d. Factor B 
e. C1 inhibitor 
 
20. A 6-year-old boy has received a deep puncture wound while playing in his neighbor’s yard. His 
records indicate that he has had the standard DPT immunizations and a booster when he entered 
school. What is the most appropriate therapy for this child? 
a. Tetanus toxoid 
b. Tetanus antitoxin 
c. Both toxoid and antitoxin at the same site 
d. Toxoid and antitoxin at different sites 
e. No treatment 
 
23. Direct killing of cells infected with virus is usually accomplished by 
a. CD8-positive T cells 
b. CD4-positive T helper 1 cells 
c. CD4-positive T helper 2 cells 
d. plasma cells 
e. CD19-positive B cells 
 
24. Mycobacterium tuberculosis results in an intracellular bacterial infection 
that provokes which one of the following immune responses? 
a. Natural killer cytotoxic response 
b. CD8-positive cytotoxic T cell response 
c. T helper 1 delayed type hypersensitivity response 
d. Complement mediated lysis of infected cell 
e. Eosinophilia 
 
27. Which one of the following tests is used for the determination of the titer of antihepatitis B 
antibody? 
a. Flow cytometry (FACS) 
b. Enzyme-linked immunosorbent assay (ELISA) 
c. Latex agglutination 
d. Coombs’ test 
e. Mixed lymphocyte reaction 
 
28. Which one of the following tests is used for the detection of anti-Rh antibody in blood? 
a. Flow cytometry (FACS) 
b. Enzyme-linked immunosorbent assay (ELISA) 
c. Latex agglutination 
d. Coombs’ test 
e. Mixed lymphocyte reaction 
 
29. Which one of the following tests is used for the assessment of the level 
of CD4+ T lymphocytes in an HIV-infected patient? 
a. Flow cytometry (FACS) 
b. Enzyme-linked immunosorbent assay (ELISA) 
c. Latex agglutination 
d. Coombs’ test 
e. Mixed lymphocyte reaction 
 
30. Which one of the following tests is used for the evaluating the degree 
of compatibility between donor and patient lymphocytes? 



a. Flow cytometry (FACS) 
b. Enzyme-linked immunosorbent assay (ELISA) 
c. Latex agglutination 
d. Coombs’ test 
e. Mixed lymphocyte reaction 
 
32. Which hypersensitivity reaction is associated with Goodpasture’s syndrome? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
33. Which hypersensitivity reaction is associated with serum sickness? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
34. Which hypersensitivity reaction is associated with a tuberculin reaction? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
35. Which hypersensitivity reaction is associated with poison ivy? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
36. Which hypersensitivity reaction is associated with an anaphylactic reaction after a bee sting? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
37. Which hypersensitivity reaction is associated with hemolytic disease of the newborn? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated 
 
38. Which hypersensitivity reaction is associated with poststreptococcal glomerulonephritis? 
a. Type I: immediate 
b. Type II: cytotoxic 
c. Type III: immune complex 
d. Type IV: cell mediated/ 
 
39. A patient with recurrent infections with yeast and the incapacity to control viral infections may 
indicate a deficiency in 
a. Cellular immunity 
b. Complement 
c. Granulocytes 



d. Humoral immunity 
e. Eosinophils 
 
40. Graft versus host disease can be a complication of which of the following kinds of 
transplantation? 
a. Kidney 
b. Bone marrow 
c. Liver 
d. Skin 
e. Cornea 
 
41. Which cytokine promotes the proliferation of T and B lymphocytes? 
a. IFN-γ (interferon γ) 
b. IL-2 (interleukin 2) 
c. IL-4 (interleukin 4) 
d. TNF-α (tumor necrosis factor α) 
e. TGF-β (transforming growth factor β) 
 
42. Which cytokine promotes various biologic actions associated with inflammation? 
a. IFN-γ (interferon γ) 
b. IL-2 (interleukin 2) 
c. IL-4 (interleukin 4) 
d. TNF-α (tumor necrosis factor α) 
e. TGF-β (transforming growth factor β) 
 
43. Which cytokine antagonizes or suppresses many responses of lymphocytes? 
a. IFN-γ (interferon γ) 
b. IL-2 (interleukin 2) 
c. IL-4 (interleukin 4) 
d. TNF-α (tumor necrosis factor α) 
e. TGF-β (transforming growth factor β) 
 
44. Which cytokine functions as a promotor of T helper 2 (TH2) development and IgE synthesis? 
a. IFN-γ (interferon γ) 
b. IL-2 (interleukin 2) 
c. IL-4 (interleukin 4) 
d. TNF-α (tumor necrosis factor α) 
e. TGF-β (transforming growth factor β) 
 
45. Which cytokine functions as an activator of macrophages and natural killer (NK) cells? 
a. IFN-γ (interferon γ) 
b. IL-2 (interleukin 2) 
c. IL-4 (interleukin 4) 
d. TNF-α (tumor necrosis factor α) 
e. TGF-β (transforming growth factor β) 
 
136. Gram-negative and gram-positive bacteria each possess which one of 
the following structures? 
a. Peptidoglycan 
b. Lipopolysaccharide 
c. Matrix protein 
d. Pili 
e. Flagella 



138. The subarachnoid space inflammation of bacterial meningitis, which is caused by a gram-
negative bacteria, is induced by which one component of the bacteria? 
a. Matrix protein 
b. Lipopolysaccharide (LPS) 
c. Pili 
d. Inner membrane 
e. Peptidoglycan 
 
7. The functions of plasmid are 
a. DNA replication 
b. Protein synthesis 
c. Cell wall synthesis 
d. None of the above 
 
13. Endotoxin produced by gram negative bacteria is present in 
a. Peptidoglycan  
b. Lippolysacharide 
c. Teichoic acid  
d. Inner membrane 
 
127. Bacteria multiply by 
a. Spore formation  
b. Simple binary fission 
c. Conjugation  
d. Gametes 
 
128. Bacterial spores are 
a. Weakly acid fast  
b. Strongly acid fast 
c. Alcohol fast  
d. Non acid fast 
 
129. Endospores can be stained with 
a. Safranine  
b. Crystal violet 
c. Methylene blue  
d. Malachite green 
 
131. The order of stains in Gram-staining procedure is 
a. Crystal violet, Iodine solution, Alcohol, Saffranine 
b. Iodine solution, Crystal Violet, Saffranine, Alcohol 
c. Alcohol, Crystal Violet, Iodine solution, Saffranine 
d. All of these 
 
132. The percentage of alcohol used in Gram staining is 
a. 75%  
b. 90% 
c. 60%  
d. 25% 
 
133. Gram positive bacteria appear as 
a. Pink  
b. Violet 



c. both a & b  
d. None of these 
 
134. Gram negative bacteria appear as 
a. Pink  
b. Violet 
c. both a & b  
d. None of these 
 
135. The action of alcohol during Gram staining is 
a. Allows the color 
b. It adds color 
c. Decolorises the cells 
d. None of these 
 
136. Lipid contents is more in 
a. Gram negative bacteria 
b. Gram positive bacteria 
c. Same in both 
d. None of these 
 
137. Cell-wall is 
a. Thick in Gram positive than Gram negative 
b. Thick in Gram negative than Gram positive 
c. Equal in both 
d. In Gram negative cell-wall is absent 
 
138. The Lipid content present in Gram positive bacterial cell-wall is 
a. 1-10 %  
b. 1-5 % 
c. 2-8 %  
d. None of these                       (Please confirm this from book) 
 
3. Thayer-Martin and Martin-Lewis media are used to isolate and identify 
(A) E. coli 
(B) Mycobacteria 
(C) Neisseria 
(D) Salmonella 
(E) Shigella 
 
4. b-lactamases confer antibiotic resistance by 
(A) Altering antibiotic permeability 
(B) Altering penicillin-binding proteins 
(C) Altering 70S ribosome structure 
(D) Modifying cellular RNA polymerase 
(E) Modifying antibiotic structure 
 
5. Polymers of N-acetylglucosamine and N-acetylmuramic acid are found in which 
of the following structures? 
(A) Teichoic acid 
(B) Cell wall 
(C) Glycocalyx 



(D) Lipopolysaccharide 
 
8. A bacterial structure involved in adherence is 
(A) Capsule 
(B) Lipopolysaccharide 
(C) Ordinary pili 
(D) O-specific side-chain 
(E) Teichoic acid 
 
1. The primary effect of lactobacilli in the adult vagina is to 
A. maintain an alkaline environment. 
B. maintain an acidic environment. 
C. produce a protective mucus layer. 
D. increase fertility. 
E. keep the menstrual cycle regular. 
 
2. A patient presents with severe colitis associated with 
an overgrowth of Clostridium difficile in the lower bowel. 
The most likely cause of this condition is 
A. botulinum food poisoning. 
B. a stomach ulcer. 
C. a compromised immune system. 
D. antibiotic therapy. 
E. mechanical blockage of the large intestine. 
 
3. The predominant bacterial species that colonizes the 
human skin is 
A. Lactobacillus. 
B. Candida albicans. 
C. Streptococcus pneumoniae. 
D. Staphylococcus epidermidis. 
 
4. Endotoxin belongs to a class of biological molecules 
called 
A. mucopolysaccharides. 
B. lipopolysaccharides. 
C. nucleic acids. 
D. proteins. 
E. peptidoglycans. 
 
5. Exotoxins belong to a class of biologic molecules called 
A. mucopolysaccharides. 
B. lipopolysaccharides. 
C. nucleic acids. 
D. proteins. 
E. peptidoglycans. 
 
23. Which of the following components are found in the cell walls of gram-positive bacteria but not 
gram-negative bacteria? 
A. Cytoplasmic membrane 
B. Lipopolysaccharide 
C. Outer membrane 
D. Peptidoglycan 



E. Teichoic acid 
 
71. A lysogenic bacterium 
A. carries a prophage. 
B. causes lysis of other bacteria on contact. 
C. cannot support the replication of a virulent phage. 
D. is often a human pathogen. 
E. is usually not capable of conjugal genetic transfer. 
 
72. Which one of the following statements concerning plasmids is true? 
A. All plasmids can be transfered between bacteria by conjugation. 
B. Much of the information coded in the plasmid is essential to the survival of the bacteria cell. 
C. Resistance plasmids carry genes for antibiotic resistance. 
D. Resistance plasmids cannot be transferred to other bacterial cells. 
E. Plasmids lack an origin of replication. 
 
73. What occurs when a temperate bacteriophage enters a state called “lysogeny”? 
A. Most viral genes are expressed. 
B. The bacterial cell is lysed. 
C. Many new viruses are produced. 
D. Most normal bacterial functions are turned off. 
E. The virus may become integrated into the host genome. 
 
 
Extra Questions for those who study big books: 
1. A 38-year-old woman presents with intermittent pelvic pain. Physical examination reveals a 3-cm 
mass in the area of her right ovary. Histologic sections from this ovarian mass reveal a papillary 
tumor with multiple, scattered small, round, laminated calcifications. Which of the following is the 
basic defect producing these abnormal structures? 
a. Bacterial infection 
b. Dystrophic calcification 
c. Enzymatic necrosis 
d. Metastatic calcification 
e. Viral infection 
 
26. A 30-year-old woman presents with malaise and increasing fatigue. Physical examination finds a 
yellow-tinge to her skin and sclera, and laboratory evaluation finds elevated serum liver enzymes. 
After further workup, the diagnosis of viral hepatitis is made. This workup included a liver biopsy, 
which revealed scattered, eosinophilic cells (Councilman bodies), but very little inflammation was 
present. These Councilman bodies were formed by an active process that characteristically lacks an 
inflammatory response and results from the activation of genes that forms new enzymes, such as 
endonucleases. These enzymes subsequently destroy the cell itself. 
Which of the following terms best describes this process? 
a. Apoptosis 
b. Autophagy 
c. Heterophagy 
d. Metaplasia 
e. Necrosis 
 
27. Pyogenic bacterial infections and ischemic brain infarcts most characteristically produce which 
one of the listed types of necrosis? 
a. Caseous necrosis 
b. Coagulative necrosis 



c. Fat necrosis 
d. Fibrinoid necrosis 
e. Liquefactive necrosis 
 
28. Which one of the listed statements best describes the mechanism through which Fas (CD95) 
initiates apoptosis? 
a. BCL2 product blocks bax channels 
b. Cytochrome c activates Apaf-1 
c. FADD stimulates caspase 8 
d. TNF inhibits IKB 
e. TRADD stimulates FADD 
 
30. A patient presents with a large wound to his right forearm that is the result of a chain saw 
accident. You treat his wound appropriately and follow him in your surgery clinic at routine intervals. 
Initially his wound is filled with granulation tissue, which is composed of proliferating fibroblasts and 
proliferating new blood vessels (angiogenesis). Which of the following substances is thought to be 
the most important growth factor involved in angiogenesis? 
a. Epidermal growth factor (EGF) 
b. Platelet-derived growth factor (PDGF) 
c. Transforming growth factor-alpha (TGF-alpha) 
d. Transforming growth factor-beta (TGF-beta) 
e. Vascular endothelial growth factor (VEGF) 
 
31. Which one of the listed receptors is the type of receptor on leukocytes that binds to pathogen-
associated molecular patterns (PAMPs) and mediates the innate immune response to bacterial 
lipopolysaccharide? 
a. Cytokine receptor 
b. G-protein-coupled receptor 
c. Mannose receptor 
d. Opsonin receptor 
e. Toll-like receptor 
 
37. Which of the following substances is produced by the action of lipoxygenase on arachidonic acid, 
is a potent chemotactic factor for neutrophils, and causes aggregation and adhesion of leukocytes? 
a. C5a 
b. Prostacyclin 
c. IL-8 
d. Thromboxane A2 
e. Leukotriene B4 
 
38. During acute inflammation, histamine-induced increased vascular permeability causes the 
formation of exudates (inflammatory edema). Which of the following cell types is most likely to 
secrete histamine and cause this increased vascular permeability? 
a. Endothelial cells 
b. Fibroblasts 
c. Lymphocytes 
d. Mast cells 
e. Neutrophils 
 
41. A 37-year-old man presents with a cough, fever, night sweats, and weight loss. A chest x-ray 
reveals irregular densities in the upper lobe of his right lung. Histologic sections from this area reveal 
groups of epithelioid cells with rare acid-fast bacilli and a few scattered giant cells. At the center of 



these groups of epithelioid cells are granular areas of necrosis. What is the source of these 
epithelioid cells? 
a. Bronchial cells 
b. Fibroblasts 
c. Lymphocytes 
d. Monocytes/Macrophages 
e. Pneumocytes 
 
42. A 47-year-old man presents with pain in the midportion of his chest. The pain is associated with 
eating and swallowing food. Endoscopic examination reveals an ulcerated area in the lower portion 
of his esophagus. Histologic sections of tissue taken from this area reveal an ulceration of the 
esophageal mucosa that is filled with blood, fibrin, proliferating blood vessels, and proliferating 
fibroblasts. Mitoses are easily found, and most of the cells have prominent nucleoli. Which of the 
following statements best describes this ulcerated area? 
a. Caseating granulomatous inflammation 
b. Dysplastic epithelium 
c. Granulation tissue 
d. Squamous cell carcinoma 
e. Noncaseating granulomatous inflammation 
 
73. Which one of the listed cytokines is secreted by macrophages and functions as a major mediator 
of acute inflammation by stimulating acute phase reactions such as fever production along with 
increasing vascular permeability and stimulating fibroblasts? 
a. Interleukin-1 
b. Interleukin-2 
c. Interleukin-3 
d. Interleukin-5 
e. Interleukin-12 
 
76. Ten minutes after being stung by a wasp, a 30-year-old man develops multiple patches of red, 
irregular skin lesions over his entire body. These lesions (urticaria) are pruritic, and a new crop of 
lesions develops the next day. Which one of the following statements correctly describes an 
important component of the pathomechanism of this immune response? 
a. Activated T lymphocytes stimulate smooth-muscle cells 
b. IgA is attached to basophils and mast cells 
c. IgA is attached to lymphocytes and eosinophils 
d. IgE is attached to basophils and mast cells 
e. IgE is attached to lymphocytes and eosinophils 
 
77. After receiving incompatible blood, a patient develops a transfusion reaction in the form of back 
pain, fever, shortness of breath, and hematuria. Which one of the following statements best 
classifies this type of immunologic reaction? 
a. Systemic anaphylactic reaction 
b. Systemic immune complex reaction 
c. Delayed type hypersensitivity reaction 
d. Complement-mediated cytotoxicity reaction 
e. T cell-mediated cytotoxicity reaction 
 
79. Which of the following is the definition of an allograft? 
a. A graft between a human and an animal 
b. A graft between two individuals of different species 
c. A graft between two individuals of the same species 
d. A graft between two individuals of the same inbred strain 



e. A graft between identical twins 
 
80. Minutes after a donor kidney is connected to the recipient’s blood vessels, the transplanted 
kidney turns blue, becomes flaccid, excretes a few drops of bloody urine, and has to be removed. 
Histologic examination of the kidney reveals neutrophils within arterioles, glomeruli, and peritubular 
capillaries. Immunoglobulin and complement are found to be deposited in blood vessel walls. Which 
of the following mechanisms is primarily involved in this type of transplant rejection? 
a. Donor cytotoxic T lymphocytes are directed against host antigens 
b. Host cytotoxic T lymphocytes are directed against donor antigens 
c. Donor natural killer cells are directed against host antigens 
d. Preformed donor antibodies are directed against host antigens 
e. Preformed host antibodies are directed against donor antigens 
 
3. An impending myocardial infarction was successfully averted by thrombolytic (clot-dissolving) 
therapy in a 55-year-old man. Which of the following biochemical events most likely occurred during 
the period of hypoxia? 
(A) Decreased hydrogen ion concentration 
(B) Increase in oxidative phosphorylation 
(C) Loss of intracellular Na+ and water 
(D) Stimulation of ATP synthesis 
(E) Stimulation of anaerobic glycolysis and glycogenolysis 
 
4. A 45-year-old man with a long history of alcoholism presents with severe epigastric pain, nausea, 
vomiting, fever, and an increase in serum amylase. During a previous hospitalization for a similar 
episode, computed tomography scanning demonstrated calcifications in the pancreas. 
A diagnosis of acute pancreatitis superimposed on chronic pancreatitis was made. 
In this condition, which of the following types of necrosis is most characteristic? 
(A) Caseous 
(B) Coagulative 
(C) Enzymatic Fat Necrosis 
(D) Fibrinoid 
(E) Liquefactive 
 
5. A 29-year-old man hospitalized for acquired immunodeficiency syndrome 
(AIDS) is found to have pulmonary tuberculosis. Which type of necrosis is found in the 
granulomatous lesions (clusters of modified macrophages) characteristic of this increasingly frequent 
complication of AIDS? 
(A) Caseous 
(B) Coagulative 
(C) Enzymatic 
(D) Fibrinoid 
(E) Liquefactive 
 
2. A 16-year-old girl undergoes radiologic imaging of her abdomen and is found to have only one 
kidney. She had been entirely unaware of this problem. Which of the following terms is most 
descriptive of this finding? 
(A) Agenesis 
(B) Atrophy 
(C) Hyperplasia 
(D) Hypoplasia 
(E) Metaplasia 
 
6. A 45 -year-old woman is investigated for hypertension and is found to have enlargement of the left 



kidney. The right kidney is smaller than normal. Contrast studies reveal stenosis of the right renal 
artery. The size change in the right kidney is an example of which of the following adaptive 
changes? 
(A) Aplasia 
(B) Atrophy 
(C) Hyperplasia 
(D) Hypertrophy 
(E) Metaplasia 
 
7. A 56-year-old man recovered from a myocardial infarction after his myocardium was entirely 
"saved" by immediate thrombolytic therapy. If it had been possible to examine microscopic sections 
of his heart during his ischemic episode, which of the following would be the most likely cellular 
change to be found? 
(A) Karyolysis 
(B) Karyorrhexis 
(C) Pyknosis 
(D) Swelling of the endoplasmic reticulum 
 
8. A 64-year-old woman presents with fever, chills, headache, neck stiffness, vomiting, and 
confusion. The Kernig sign (passive knee extension eliciting neck pain) and Brudzinski sign (passive 
neck flexion eliciting bilateral hip flexion) are both positive. 
Examination of the cerebrospinal fluid reveals changes consistent with bacterial meningitis, and 
brain imaging demonstrates a localized abscess. Which of the following types of necrosis is most 
characteristic of abscess formation? 
(A) Caseous 
(B) Coagulative 
(C) Enzymatic 
(D) Fibrinoid 
(E) Liquefactive 
 
9. A 20-year-old man presents with yellowing of the sclerae, skin, and oral mucosa. 
Which of the following accumulations underlies these findings? 
(A) Bilirubin 
(B) Hemosiderin 
(C) Lead 
(D) Melanin 
(E) Silver 
 
13. A 60-year-old woman with breast cancer and widespread bony metastases is found to have 
calcification of multiple organs. The calcifications are best described as 
(A) dystrophic with decreased serum calcium. 
(B) dystrophic with increased serum calcium. 
(C) metastatic with decreased serum calcium. 
(D) metastatic with increased serum calcium. 
 
14. A 56-year-old man dies 24 hours after the onset of substernal chest pain radiating down his left 
arm to the ulnar aspect of his fingertips. Which of the following morphologic myocardial findings is an 
indicator of irreversible injury? 
(A) Cell blebs 
(B) Depletion of glycogen 
(C) Mitochondrial swelling 
(D) Myelin figures 
(E) Pyknotic nuclei 



 
34. A 48-year-old woman presented at the emergency room complaining of urinary urgency and 
flank pain. Microscopic examination of a urine sample revealed gram-negative rods. Prior to initiation 
of antibiotic therapy, she abruptly developed fever, chills, and delirium. 
Hypotension and hyperventilation rapidly followed. 
These observations suggest that the patient is responding 
to the release of bacterial 
A. collagenase. 
B. exotoxin. 
C. hyaluronidase. 
D. lipopolysaccharide. 
E. peptidoglycan. 
 
62. In 1998, a large botulism outbreak occurred in El Paso, Texas. The foodborne illness was shown 
to be caused by foil-wrapped baked potatoes that were held at room temperature for several days 
before their use in dips at a Greek restaurant. The dip yielded botulinum toxin type A, as did stool 
and, in some cases serum samples from 18 of the 30 affected patients. Four patients required 
mechanical ventilation, but none died. What would be the expected outcome if the potatoes had 
been reheated to 100°C for 10 minutes before being served? 
A. Heat would kill the spores of Clostridium botulinum. 
B. Heat would promote the vegetative state. 
C. Heat would inactivate the toxin in the potato dip. 
D. Heat would increase the number of toxin-producing bacteria. 
E. Heat would not alter the outcome. 
 
74. A virulence factor can be transferred from one strain of bacteria to another in a genetic process 
that is independent of cell-to-cell contact between the donor and the recipient. Addition of DNase 
does not interfere with the transfer of the virulence factor either. From these characteristics, which of 
the following processes is involved in this genetic transfer? 
A. Conjugation 
B. Transformation 
C. Transduction 
D. Transposition 
E. Transversion 
 


