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Chapter 29 – Immunology, pp. 847-858
QUESTIONS:

1. 
Innate immunity is mediated by

a. 
Epithelial barriers


b. 
Immune cells


c. 
Circulating complement proteins


d. 
Cytokines


e. 
All of the above

2. 
Cell-mediated immunity is not mediated by which of the following?


a. 
T lymphocytes


b. 
B lymphocytes


c. 
cytokines

3. 
Humoral immunity is not mediated by which of the following?


a. 
T lymphocytes


b. 
B lymphocytes


c. 
Antibodies

4. 
Cell-mediated immunity is important in the defense against intracellular / extracellular pathogens.
5. 
Humoral immunity functions primarily in defense against intracellular / extracellular pathogens. 

6. 
Which of the following statements is false?

a. 
B cells mature in the bone marrow.


b. 
T-cell precursors migrate to and mature in the thymus. 


c. 
Naïve B and T-cells are immature lymphocytes that have been stimulated by antigen.


d. 
Effector B lymphocytes are antibody-secreting plasma cells


e. Effector T lymphocytes include cytokine-secreting CD4+ and CD8+ cytotoxic lymphocytes.

7. 
T/F
Rat bone marrow has a high content of lymphoid cells, especially B-cell progenitors.  

8. 
T/F
The entire peripheral B-cell pool can be reconstituted within 2 days of B-cell depletion.
9. 
T/F
B cells can function as antigen-presenting cells for T-cell activation, thus playing a role in cell-mediated immunity.

10. 
B cells have a lifespan of 


a. 
Hours


b. 
Days


c. 
Weeks


d. 
Months

11. 
B cells have a turnover rate of ___ per day.

a. 
1-2%


b. 
10-20%


c. 
20-40%


d. 
40-60%

12. 
T/F
B cell Fc( receptors recognize and bind the Fc portion of IgG and function primarily to help clear immune complexes. 

13. 
T/F
The B-1 subset of B-cells (also known as Ly-1 B cells or CD5+ B-cells) have been identified in the mouse but not the rat.
14. 
T/F
B cells in adult rat spleens express low levels of CD5.

15. 
Helper T cells (TH cells) are CD4+ / CD8+.
16. 
Cytotoxic T cells are CD4+ / CD8+.

17. 
Which of the following statements are true?


a. 
The T-cell rate of formation is constant.


b. 
The mobilized lymphocyte pool is proportional to body weight.


c. 
The mobilized lymphocyte pool = 7.8x106 lymphocytes / g of body weight.


d. 
All of the above


e. 
None of the above

18. 
T/F
Unlike mice, the majority of rat thymocytes express CD157.

19. 
T/F
Spontaneously hypertensive (SHR) and Wistar-Kyoto (WKY) rats have low levels of CD157+ cells, similar to mice.

20. 
T/F
Most rat peripheral T-cells express both CD4 and CD8 with post-thymic T-cell development.

21. 
T/F
Thy-1+ T-cells function in delayed allograft rejection.

22. 
T/F
RT6+ T-cells are a major cause of autoimmunity.
23. 
In general, Th1 cells produce


a. 
IL-4


b. 
IL-5


c. 
IL-10


d. 
IFN-(
24. 
Match: LEW rats / BN rats with Th1-responder / Th2-responder.

25. 
T/F
The frequency of intestinal intraepithelial (( T-cells in rats is higher than in mice.
26. 
Which of the following statements about NK cells is false?


a. 
Part of the innate immune response


b. 
Act against bacteria, viruses, and parasites


c. 
Part of the humoral immune response


d. 
Act against tumor growth and metastasis

27. 
Which of the following statements bout NK cells is true?


a. 
Small dense lymphocytes


b. 
Express receptors


c. 
Function via non-MHC-restricted cell mediated cytotoxicity


d. 
All of the above
28. 
T/F
NK cells can act as effector cells for antibody-dependent cell-mediated cytotoxicity.

29. 
T/F
Monocytes, monocyte precursors, and macrophages are present in high numbers in healthy rat bone marrow.
30. 
Which of the following is not a role of macrophages within tissues?


a. 
Phagocytosis


b. 
Cytokine production and secretion


c. 
Chemokine production and secretion


d. 
Antigen presentation


e. 
Antibody production

31. 
According to the World Health Organization (WHO) recommendations, nomenclature using “gamma” or “(” should be rejected/accepted in favor of the “Ig” sign.

32. 
Rat light chains are designated

a. 
( and (

b. 
( and (

c. 
( and (

d. 
( and (
33. 
T/F
IgM functions primarily as a naïve B-cell antigen receptor and in complement fixation.
34. 
Which of the following is not a function of IgG?


a. 
Opsonization


b. 
Complement fixation


c. 
Antibody-dependent cell-mediated cytotoxicity


d. 
Cytokine production

35. 
T/F
Rat IgG1 and IgG2a antibodies bind complement.

36. 
T/F
Mouse IgG1 and IgG2a antibodies bind complement.

37. 
Which of the following is false in regards to IgA?


a. 
Functions primarily in mucosal immunity

b. 
Anodal mobility much slower than IgG1


c. 
Identified in milk and saliva


d. 
Originally named IgX

38. 
T/F
Rats have been shown to have IgE, reaginic (mediate immediate hypersensitivity) antibodies.

39. 
T/F
IgD functions primarily as a T-cell antigen receptor.
40. 
T/F
LOU rats are prone to developing lymphoid tumors in their ileocecal area that can secrete immunoglobulins.
41. 
Different antigenic forms of an Ig class or subclass are called:


a.
Haplotypes


b. 
Allotypes


c. 
Dynotypes


d. 
Isotypes

42. 
Which of the following statements is true regarding allotypes of rat immunoglobulins?

a. 
Each rat expresses multiple allotypes.


b. 
Each Ig-producing cell expresses both of the paired allelic genes.


c. 
Allotypic specificities are inherited though non-mendelian genetics.


d. 
Ig genes are codominant.

43. 
T/F
One of the most important characterizations of the MHC complex is MHC-restriction for self/nonself discrimination of the immune system.
44. 
The rat MHC (RT1)

a. 
Is very different than that of mice.

b. 
Resides on chromosome 20.

c. 
Has no role in tissue rejection.

d. 
Is composed of only a single genetic locus.
45. 
T/F
Cytokines are pleiotropic molecules that mediate numerous biological effects through the transmission of stimulatory and inhibitory signals between various types of cells.

46. 
TH1 / TH2 response is associated with production of Il-12 and IFN-(.

47. 
TH1 / TH2 response is associated with production of IL-4, IL-10 and IL-13. 

48. 
T/F
Human cytokines show little biological activity in animal systems and should therefore be avoided in rat studies.

49. 
T/F
Lymphocytes in the rat recirculate from blood to lymph.

50. 
Afferent / efferent lymph drains from the tissues into the lymph node.

51. 
Transfused small lymphocytes home rapidly to the


a. 
Lymph nodes.


b. 
Splenic white pulp.


c. 
Peyer’s patches.


d. 
All of the above

52. 
Which of the following statements is false?


a. 
Lymphocytes transverse postcapillary venules in the paracortex of lymph nodes.


b.
Endothelial cells of postcapillary venules in the lymph node paracortex are exceptionally deep (“high” endothelium).


c. 
Lymphocytes transverse the endothelium by passing through the cells.


d. High endothelium is an adaptation in lymphoid tissue (except thymus) that allows sustained cell traffic without excessive fluid loss.

53. 
Spontaneously bio-breeding diabetes-prone (BBDP) rats


a. 
Come from a colony of outbred Wistar-derived rats.


b. 
Lead to a diabetes-resistant (DR) line after the 5th generation of inbreeding.


c. 
Develop spontaneous diabetes and thyroiditis at a high frequency at 60-120 days old.


d. 
Are severely lymphopenic and immunocompromised 


e. 
All of the above

54. 
T/F
The nonlymphopenic diabetic Wor-BB rat line becomes diabetic but has normal numbers of T cells.
55. 
T/F
RT6.1 cells have immunoregulatory properties, and lack of this cell population is critical to the pathogenesis of diabetes.
56. 
Long Evans Cinnamon (LEC) mutant rats


a. 
Have a maturational arrest in the development of CD8+ T-cells.


b. 
Specific T-cell deficiency is due to a single recessive gene system, thid (T-helper immunodeficiency).


c. 
Mutation is found in thymic stromal cells.


d. 
All of the above


e. 
None of the above

57. 
T/F
BN rats are highly susceptible to TH2-mediated autoimmune disease.

58. 
BN rats


a. 
Are high IgE responders.


b. 
Are used in models of respiratory tract allergy.



c. 
Have a defect in TH1/TH2 immunity that is not driven by MHC haplotype


d. 
All of the above


e. 
None of the above

59. 
Lewis (LEW) rats are susceptible to autoimmune diseases such as


a. 
Experimental autoimmune encephalomyelitis


b. 
Experimental autoimmune uveoretinitis


c. 
Cyclosporine A-induced autoimmunity


d. 
All of the above


e. 
None of the above

60. 
T/F
LEW rats are susceptible to TH2-mediated autoimmune disease.

61. 
The rat model of cardiac transplant rejection uses a thoracic / abdominal heart transplant.
62. 
T/F
The rat is used as a model for accelerated graft arteriosclerosis (AGA).

63. 
T/F
When crossing MHC class I and II barriers, immunosuppression is necessary to prevent acute graft rejection.

64. 
T/F
Membrane attack complexes (MACs) are a negligent component of the pathogenesis of AGA in long-term cardiac allografts.
65. 
T/F
The vascular growth factor, angiopoietin-1, has been shown in a rat cardiac allograft model to inhibit the production of arteriosclerosis.

66. 
T/F
F344 and LEW rats are MHC compatible, so kidney transplantation requires no immunosuppression.
67. 
Cytokines associated with a TH1 / TH2 response are produced in acute kidney transplant rejection, whereas the chronic rejection process resembles a TH1 / TH2 response.

68. 
T/F
The liver is an immunologically privileged organ that often survives transplantation without immunosuppression.
69. 
Label each of the following allogenic combinations as rejection or nonrejection.

a. 
DA into PVG


b. 
DA into LEW


c. 
BN into LEW


d. 
PVG into LEW


e. 
DA into WAG


f. 
LEW into BN

70. 
Which of the following cells are not thought to contribute to liver transplant tolerance?

a. 
B-cells


b. 
NKT-cells


c. 
CD45RC+ (( T-cell
71. 
A TH1 / TH2 response is important in liver graft tolerance.

72. 
ICOS is

a. 
A rat strain used in liver transplant modeling.


b. 
A T-cell costimulatory molecule.


c. 
An immunosuppressive drug.

ANSWERS:
1. 
e.

2. 
b. 

3. 
a. 

4. 
Intracellular
5. 
Extracellular

6. 
c - Naïve B and T-cells are mature lymphocytes that have not been stimulated by antigen.

7. 
T
8. 
F – 8 days
9. 
T

10. 
d.

11. 
a.
12. 
T
13. 
T
14. 
F – neonatal rats

15. 
CD4+ 

16. 
CD8+
17. 
d.

18. 
T

19. 
T
20. 
F – Those T-cells demonstrate mutually exclusive expression of CD4 and CD8.

21. 
T

22. 
F – RT6+ T-cells play an important regulatory role in the prevention of autoimmunity.
23. 
d.

24. 
LEW – Th1-responder; BN – Th2-responder 

25. 
F – lower in rats than mice

26. 
c.
27. 
c.

28. 
T

29. 
F – low numbers
30. 
e. 

31. 
Rejected
32. 
b. 

33. 
T

34. 
d.

35. 
T
36. 
F – mouse IgG1 antibody does not bind complement, but mouse IgG2a antibody does.

37. 
b. – IgA anodal mobility much faster than that of IgG1
38. 
T

39. 
F - IgD functions primarily as a naïve B-cell antigen receptor.

40. 
T

41. 
b.

42. 
d. 
43. 
T

44. 
b.
45. 
T
46. 
TH1 

47. 
TH2

48. 
T

49. 
T

50. 
Afferent

51.
d.

52. 
c – lymphocytes squeeze in between the cells rather than pass through them

53. 
e. 
54. 
T

55. 
T

56. 
b.
57. 
T

58. 
d.
59. 
d.
60. 
F – TH1
61. 
Abdominal
62. 
T

63. 
T

64. 
F – important component
65. 
T
66. 
T
67. 
TH1; TH2

68. 
T
69. 
a. 
Nonrejection

b. 
Nonrejection


c. 
Nonrejection


d. 
Rejection


e. 
Rejection


f. 
Rejection

70. 
a.
71. 
TH2

72. 
b.
