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QUESTIONS
 
1.
Rabbits have been used for polyclonal antibody production for over _______ years.
a.       15
b.       25
c.        30
d.       40
 
2.
List four (4) advantages to use of the rabbit over other laboratory species in polyclonal antibody production.
3.
The predominant mechanism involved in the humoral antibody response includes interaction of which cell type(s)?
a.     thymus-derived lymphocytes (T cells)
b.     macrophages
c.     bone marrow-derived lymphocytes (B cells)
d.    plasma cells
 
4.
Immunogens which require interaction of T cells and B cells for antibody production are referred to as __________-____________ _____________.
a.       thymus-dependent antigens
b.
 thymus-independent antigens
 
5.
T dependent antigens must make contact with what type of cells in order to initiate the humoral antibody response?
 
6.
What cell type is responsible for production of IL-1?
a.       plasma cells
b.       macrophages
c.        lymphocytes
d.       dendritic cells
e.        both b and d
f.         both a and c
 
7.
What is the function of IL-1?
 
8.
What are the 2 components necessary for activation of the T-helper cells?
 
9.
Name three (3) lymphokines.  How are they produced?
 
10.
What happens on full activation of a B cell?  Name the two (2) cells produced.
 
11.
Plot the stages of immunoglobulin response.
 
12.
What type of antigen stimulates B cells directly resulting in antibody production?
 
13.
Give three (3) examples of T independent antigens.
 
14.
What immunoglobulins are produced when exposed to T independent antigens?  In this instance, are memory B cells produced?
 
15.
What are PBAs?  What is their function?
 
16.
Define DNP-BgG.  What is its’ use?  What is the optimal dose of administration?
 
17.
Explain antibody affinity.  Which immunoglobulin is associated with increased antibody affinity?
 
18.
Reexposure to an immunogen results in a secondary antibody response that is more rapid, of greater magnitude and primarily consists of ________ or ________ immunoglobulin classes.
a.       IgE; IgA
b.       IgG; IgD
c.        IgA; IgM
d.       IgG; IgA
e.        IgE; IgD
19.
Why is a shorter response time needed for a secondary immunoglobulin response?
 
20.
True or False???    Antibody affinity increases during secondary antibody response; it is 
due to the presence and stimulation of increased numbers of memory B cells with high antibody affinity developed during the maturation of the primary antibody response.
 
21.    Which of the following is an acceptable immunization route for polyclonal antibody production in the rabbit?
a.       IV
b.       IM, ID and SC
c.        IP
d.       foot pad
 
22.    Which route of immunization produces the maximum antibody response
 
23.    Why should water-in-oil emulsions not be administered IV?
 
24.    Name the cell type which has both class II major histocompatibility complex antigens and Fc receptors on the cell membranes which helps to produce an increased immune response.
 
25.    What is the depot effect?  What route of immunization is associated with the depot effect?  Name 2 deposit agents.
 
26.    What is the maximum volume that should be injected per ID injection site?  What size needle should be used?
 
27.    What is an adjuvant?
 
28.    Name 4 adjuvants and list their component parts.
 
29.    True or False?  Freund’s complete adjuvant can also be effective as an oil- in-water preparation.
 
30.    True or False?  Production of fistulous tracts are common with migration of injected FCA.
31.    True or False?  Painful reactions to tuberculin sensitivity in association with FCA in both rabbits and humans are only seen with second or subsequent injections of FCA.
 
32.    What can happen as a result of booster injections of antigen with FCA?  Without FCA?
 
33.    True or False?  Booster injections should not be given while antigen is still being released; this can be as long as 22 weeks following subcutaneous injection.
 
34.    True or False?  The antibody response produced by an IFA-antigen emulsion is generally of equal magnitude as that of a FCA-antigen emulsion, but persists for a shorter period of time.
 
35.    True or False?  CFA has been used as an adjuvant in human vaccine preparation trials with influenza virus.
 
36.    What are 2 factors that must be considered when using IFA?
 
37.    What proper makes squalene agood choice for use as a water-in-oil emulsion adjuvant?
 
38.    True or False?  Squalene and squalane are more effective than mineral oil in producing primary and secondary antibody responses with polypeptides on booster injections.
 
39.    What component of TiterMax is responsible for providing the immunostimulatory effect?
 
40.    What is the composition of nonionic block copolymers?  What effect does molecular weight of block copolymers have on adjuvant activity? 
 
41.    What is responsible for the adjuvant activity of the nonionic block copolymers?
 
42.    Name the adjuvant that was developed to reduce the quantity of oil in water-in-oil adjuvants and thereby reduce the occurrence of tissue reactions?  What is the special feature of this adjuvant?
 
43.    Briefly describe how an oil-in-water adjuvant is prepared.
 
44.    Name 3 immunostimulators?  What is their function?
 
45.    What mediates the adjuvant effects of LPS?
 
46.    List some of the important properties of MDP.
 
47.    True or False?  TDM exerts more immunostimulation when used in combination with other immunostimulators such as MDP and LPS or MPL in an oil-water emulsion; it augments both humoral and cellular immune responses, induces tumor regression and increases resistance to bacterial disease.
 
48.    True or False?  Aluminum hydroxide, or alum, is ineffective and has no effect in imparting immunogenicity to diphtheria toxoid.
 
49.    Alum works by electrostatic force; proteins with lower isoelectric points bind more avidly to the gel, whereas proteins with high isoelectric points may not bind.   Catabolism of the antigen is retarded.
 
50.    Primary immunization with an alum absorbed antigen peaks at ________ weeks post-injection and declines as early as ______ weeks post-injection.
 
51.    Which 2 adjuvants can be used to produce similar antibody responses in animals originally immunized with antigens in FCA?
 
52.    What is limiting about the use of aluminum salts with some antigens?
 
53.    List 2 other methods which can be used for presenting antigens in order to elicit an immune response?
ANSWERS:
 
1.
c
2.
1)  excellent responsiveness to immunogens with production of antibodies; 2)  adequate body size; 3)  reasonable blood volume for analysis;  4)  availability of marginal ear vein for easy venepuncture
3.
thymus-derived lymphocytes (T cells), macrophages, and bone marrow-derived lymphocytes (B cells)
4.
thymus-dependent (T-dependent) antigens
5.
macrophages or dendritic cells
6.
macrophages
7.
activates previously unstimulated T-helper cells
8.
1)  antigen must present to T-helper cells on the surface of macrophages and 2) macrophage produces IL-1
9.
B cell growth factor, interleukin-2, and B cell differentiation factor; Th cell
10.
blastoid → mitosis→ clonal expansion; production of specific immunoglobulin; plasma cell (antibody producing) and memory B cell (circulating lymphocyte pool; long lived)
11.
early 1° immune response = IgM; later immune response = IgG & IgA
12.
thymus-independent antigens
13.
E. coli lipopolysaccharide, polymerized flagellin from Salmonella Adelaide; pneumococcal polysaccharide, dextrans, polyvinyl pyrrolidone, and Ficoll
14.
IgM; no
15.
polyclonal B cell activators; activate B cells independent of the antigenic specificity of the B cells—they may also activate B cells that normally require T cell help
16.
dinitrophenylated bovine gamma globulin; an antigen; 0.5 mg was the optimal dose administered to rabbits
17.
After injection of antigen, there is a progressive increase in antibody levels; IgG
18.
d.  IgG, IgA
19.
Less time is necessary for memory B cells to reach maximum secretory capacity compared to that needed for virgin B cells
20.
True
21.
B
22.
ID
23.
Oil embolism
24.
Langerhans cells (dendritic cells)
25.
The adjuvant protects the antigen from rapid degradation by the host, prolonging the exposure of the immune systems cells to the antigen; ID; paraffin oil (Freunds), mannide monooleate, squalene (RIBI and TiterMax systems); others = squalane, alumina gels, ethylene vinyl acetate, biodegradable polymers, alum and bentonite
26.
ID = up to 0.1 ml nonviscous material; 25- to 27-gauge needle
27.
A substance that, when mixed with an antigen, helps to promote a stronger or mores sustained antibody response
28.
1)  Freund’s Complete adjuvant – (water-in-oil emulsion) paraffin oil, mannide monooleate, and killed mycobacteria [enhances accumulation of macrophages]
2)  Freund’s Incomplete adjuvant – same as Freund’s, but lacks the killed mycobacteria
3)  Squalene – unsaturated oil, metabolizable like mineral oil; granuloma formation can resolve with time
4)  TiterMax – water-in-oil adjuvant consisting of squalene, a block copolymer and a microparticulate stabilizer
29.
False.  It is much less viscous and spreads across the surface when placed on cold water; it lacks the deposit effect, resulting in a much lower antibody response
30.
True
31.
True
32.
1)  extreme delayed hypersensitivity reaction and associated pain on reexposure; 2)  Arthus reaction (inflammatory lesion, type III immune response w/ precipitation of antigen-antibody complexes w/ tissue destruction due to release of lysosomal enzymes)
33.
True
34.
False.  Antibody response is of a lower magnitude and persists for a similar period of time.
35.
False.  IFA has been used, not CFA.
36.
1)  Proper preparation of the emulsion and 2)  maintenance of sterility to minimize bacterial contamination and secondary infections
37.
Squalene is an unsaturated oil (intermediate of cholesterol) that is metabolizable, unlike mineral oil; the granuloma produced will gradually resolve with time
38.
False.  They are less effective than mineral oil.
39.
The block copolymer, CRL89-41 provides the immunostimulatory effect
40.
hydrophilic polyoxyethylene (PE) and hydrophobic polyoxypropylene (PP); High molecular weight copolymers w/ PE chains flanking PP chains have pronounced adjuvant activity, whereas low molecular weight copolymers and polymers w/increased ratios of PE: PP have decreased adjuvant activity and produce a much greater inflammatory reaction at the injection site
41.
The surfactant and cohesive properties of the compounds; the ability to activate complement, chemotactic properties and ability to induce macrophage expression of class II MHC antigens
42.
Ribi; an oil-in-water emulsion adjuvant that contains only 2% (v/v) oil
43.
1st the antigen is ground our blended with a minimal volume of oil; oil droplets are then emulsified in saline containing surfactant (Tween 80) to form the oil-in-water emulsion; sterilize by filter
44.
LPS (purified gram-negative bacterial lipopolysaccharides);  and mycobacterial derived—TDM (trehalose dimycolate) and MDP (muramyl dipeptide);  the are added to the water-in- oil emulsion to increase the adjuvant activity
45.
Lipid A portion, but it has toxic effects unless the phosphate group is removed from the reducing end of lipid A
46.
Important properties of MDP include:  immunostimulator found in cell wall skeleton; stimulates both cellular and humoral immunity; imparts nonspecific host resistance to tumors and infections; activates polyclonal B-cells and mitogenesis; pyrogenic
47.
True
48.
False
49.
True
50.
3 to 4 weeks; 6 weeks
51.
Aluminum salt and IFA
52.
The salts are unable to bind proteins with high isoelectric points
53.
liposomes; poymer encapsulation
