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Chapter 5 - Clinical Pathology of the Rat, pp. 128-146
QUESTIONS: 
1.      
True or False: Overnight fasting, consistent sample collection times, and attention to the quality of procedure for blood collection are all critical to the integrity of clinical pathology datasets.

2.      
For consistency, samples should be collected from the same _________, using the same _____________, and following the same _________________.

3.      
When processing large numbers of samples, the progressively increasing serum Cl- is due to ___________________________.

4.      
Name four sites for blood collection in the rat.

5.      
For hematology, blood is collected using 

a)       
K2EDTA

b)       
Na2EDTA

c)       
Sodium heparin

d)       
Lithium heparin 

e)       
Sodium citrate

6.      
True or False: Plasma is not suitable for clinical chemistry.

7.      
What are the two ion analytes affected by EDTA?

8.     
True or False: Hemolysis is recognized by increased mean cell hemoglobin concentration on hematology results. 

9.     
Inadequately mixed samples frequently have much lower than expected levels of ________ and other analytes.

10.     
Hemolysis will increase
a)       
RBC, ALT and platelets

b)       
AST, RBC and platelets

c)       
PCV, ALP and platelets

d)       
LDH, SDH and CK

e)       
AST, ALP and fibrinogen

11.     
Hemolysis will decrease

a)       
RBC, ALT and platelets

b)       
AST, RBC and platelets

c)       
PCV, ALP and platelets

d)       
LDH, SDH and CK

e)       
AST, ALP and fibrinogen

12.     
Freezing will affect

a)       
RBC, ALT and platelets

b)       
AST, RBC and platelets

c)       
PCV, ALP and platelets

d)       
LDH, SDH and CK

a)       
AST, ALP and fibrinogen

13.     
Name three methods of urine collection in rats.

14.     
Refrigerated collection of urine into containers spiked with _____  ______ is recommended to avoid interference from ________ contamination in _________ analysis.

15.     
What should reference intervals be annotated with?

16.    
How many animals should be included in reference intervals? 

a)       
40

b)       
45

c)       
5

d)       
30

e)       
50 or more
17.   
True or False: Robust changes in clinical pathology analytes occurring within the reference interval may still be consistent with significant treatment-related effects. 

18.     
What is the lifespan of mature erythrocytes? 

a)       
1-1.5 days 

b)      
6 hours 

c)       
42-65 days 

d)       
60-100 days 

e)       
3.7-8 days

19.      What is the lifespan of reticulocytes?
a)       
1-1.5 days 

b)       
6 hours 

c)       
42-65 days 

d)       
60-100 days 

e)       
3.7-8 days

20.     What is the lifespan of lymphocytes? 

a)       
1-1.5 days 

b)       
6 hours 

c)       
42-65 days 

d)       
60-100 days 

e)       
3.7-8 days

21.      What is the lifespan of neutrophils? 

a)       
1-1.5 days 

b)       
6 hours 

c)      
42-65 days 

d)      
60-100 days 

e)      
3.7-8 days

22.     What is the half-life of ALT? 

a)       
4.5-8 hours 

b)       
1.6 hours 

c)       
28 hours 

d)       
34 minutes 

e)       
5 days

23.     What is the half-life of CK? 

a)       
4.5-8 hours 

b)       
1.6 hours 

c)       
28 hours 

d)       
34 minutes 

e)       
5 days

24.     What is the half-life of IgG?

a)       
4.5-8 hours 

b)       
1.6 hours 

c)       
28 hours 

d)       
34 minutes 

e)       
5 days

25.    What is the half-life of AST?

a)       
4.5-8 hours 

b)       
1.6 hours 

c)       
28 hours 

d)       
34 minutes 

e)       
5 days

26.     What is the cut-off value for large unstained cells (LUCs) when is recommended to manual count white cells?

a)       
3%

b)       
4%

c)       
5%

d)       
6%

e)       
None of the above

27.     True or False: K+ is spiked into plasma subjected to coagulation tests as it is sequestered by the citrate in the anticoagulant.

28.      The prothrombin time (PT) is an evaluation of _____ coagulation.

29.      The prothrombin time is initiated by interaction of?

a)       
Factor XIIa and factor X

b)       
Factor VII and Factor XIIa

c)       
Factor VII and tissue factor 

d)       
Factor VII and factor X

e)       
Factor XIIa and factor XII 

30.     The activated partial thromboplastin time (APTT) is initiated by activation of.

a)       
Factor XIIa 

b)      
Factor VII 

c)       
Tissue factor 

d)       
Factor XII 

e)       
Factor V 

31.     
The source of ______  ______ most frequently used in the PT assay is from ______ ______. 

32.     
The APTT provides a convenient assessment for the activity of _______, _______, and the common pathway ______ and ______.

33.     
True or False: In large granular cell leukemia lymphocytes are identified by the surface antigen OX-8. 

34.     
What is the most common hematopoietic neoplasm of SD rats? 

a)       
Lymphoblastic lymphoma 

b)       
Large granular cell leukemia

c)       
Myelogenous leukemia

d)       
None of the above

35.     
What characterizes large granular cell leukemia?  

a)       
Polychromasia 

b)       
Spherocytosis

c)       
Reticulocytosis

d)       
All of the above

e)       
None of the above

36.     
What blood cell count should not be used for the evaluation of hematopoiesis? 

a)       
Neutrophils 

b)       
Platelets

c)       
Eosinophils

d)       
All of the above

e)       
None of the above

37.     
________ counts decrease with stress.

38.     
Anemia of chronic disease is characterized by 

a)       
Normochromic 

b)       
Normocytic 

c)       
Low hemoglobin

d)       
All of the above

e)       
None of the above 

39.     
Immune-mediated hemolytic anemia is characterized by 

a)       
Decreased RDW

b)       
Increased RDW 

c)       
No spherocytes present

d)       
All of the above

e)       
None of the above 

40.    
 Oxidant injury is manifested by 

a)       
Heinz bodies

b)      
Enhanced resistance to hemolysis

c)       
Decreased RDW 

d)       
Agglutination on smears

e)       
None of the above

41.    
True or False: Methemoglobin reductase activity is low in rats. 

42.     
Name the malarial parasite that rats are susceptible to.

43.     
What is poikilocytosis?

44.     
What type of cell is an acanthocyte?

45.     
Echinocytes are 

a)       
A type of acanthocyte 

b)       
Artifacts of drying blood smears

c)       
Single basophilic stained rounded DNA fragments 

d)       
A reticulocyte

e)       
None of the above 

46.     
Hepatocellular necrosis is associated with 

a)       
Decreased ALT 

b)       
Decreased AST

c)       
Increased SDH 

d)       
Decreased SDH

e)       
None of the above 

47.     
True or False: Hepatocellular hypertrophy is a frequent finding in rats. 
48.     
Cholestatic disease in rats is associated to

a)       
Decreased SDH 

b)       
Decreased alkaline phosphatase

c)       
Increased GGT 

d)       
Increased AST

e)       
All of the above

49.     
True or False: GGT activity is very insensitive in the rat.

50.     
What strain is a model of Crigler-Najjar syndrome type I? 

a)       
GH

b)       
GK

c)       
Gunn 

d)      
G

e)      
GC

51.      Changes in the urinary analytes, such as _______, have been found to be highly sensitive for hepatic injury.

52.     
Male rats are susceptible to a nephropathy derived from hepatic production of 

a)       
Methemoglobin

b)       
a2-urinary globulin 

c)       
gG-globulin

d)       
gA-globulin 

e)       
None of the above 
53.  
Urine cytology is used to evaluate

a)       
Tubular disease

b)       
Glomerular injury 

c)       
Tubular integrity

d)       
Papillary function 

e)       
Glomerular filtration 

54.    
β2- microglobulin is used to evaluate

a)       
Tubular disease

b)       
Glomerular injury 

c)       
Tubular integrity

d)       
Papillary function 

e)       
Glomerular filtration 

55.     
Inulin clearance is used to evaluate

a)       
Tubular disease

b)       
Glomerular injury 

c)       
Tubular integrity

d)       
Papillary function 

e)       
Glomerular filtration

56. 
What renal conditions will increase the blood urea nitrogen (BUN) in serum?

57.  
True or False: Uric acid is very useful in assessing the renal function of rats.

58.   
Following skeletal or cardiac muscle injury there is 

a)       
Increased AST and decreased CK

b)       
Decreased AST and increased CK 

c)       
Decreased AST and decreased CK

d)       
Increased AST and increased CK 

e)       
None of the above 

59.    
______ and _______ isozyme analysis is generally not useful in the specific diagnosis or assessment of cardiac pathology in the rat.

60.   
What plasma analyte is useful in assessing cardiac injury in rats?

a)       
AST 

b)       
CK 

c)       
ALT

d)       
SDH 

e)       
Troponin-T 

61.    
Wistar BB rats develop

a)       
Type II diabetes

b)       
Cardiac hypertrophy 

c)       
Type I diabetes

d)      
 Degenerative neural disease 

e)       
None of the above

62.   
fa/fa rats develop

a)       
Type II diabetes

b)       
Cardiac hypertrophy 

c)       
Type I diabetes

d)       
Degenerative neural disease 

e)       
None of the above

63. 
Stress related to ___________ release has a relatively short duration, whereas stress related to __________ is a longer lasting process.

64.    
Administration of streptozotocin induces 

a)       
Type II diabetes

b)       
Cardiac hypertrophy 

c)       
Type I diabetes

d)       
Degenerative neural disease 

e)       
None of the above

65.    
Infusion of ________ or ___________ into the pancreatic duct reliably produces severe pancreatic exocrine inflammation and necrosis followed by insufficiency.

66.     
What is the bentiromide test used for in rats?

67.     
Blood collection after oral gavage dosing with bentiromide should be at

a)       
15, 30, and 45 minutes

b)       
20, 40, and 60 minutes 

c)       
30, 60, and 90 minutes

d)       
25, 50, and 75 minutes 

e)       
5, 10, and 15 minutes

68.   
True or False: Analysis of fecal chymotrypsin content is not a sensitive indicator of exocrine pancreatic insufficiency in the rat.

69.    
Gastric stasis in the rat results in

a)       
Metabolic alkalosis

b)       
Hypochloremia  

c)       
Stimulation of acid secretion

d)       
All of the above 

e)       
None of the above

70.   
What is the turn over of the intestinal epithelium?

a)       
1 to 2 days

b)       
2 to 3 days  

c)       
3 to 4 days

d)       
4 to 5 days 

e)       
5 to 6 days 

71.     
In the rat, sensitive serum biomarkers to osteoblast function are the specific bone isoform of ______ and ________.

72.    
Alterations due to epinephrine are 

a)       
Decreased glucose and increased lymphocytes

b)       
Increased glucose and decreased lymphocytes  

c)       
Decreased glucose and decreased lymphocytes

d)       
Increased glucose and increased lymphocytes 

e)       
None of the above

73.   
Alterations resulting from corticosteroids

a)       
Decreased eosinophils and increased lymphocytes

b)       
Increased eosinophils and decreased lymphocytes  

c)       
Decreased eosinophils and decreased lymphocytes

d)       
Increased eosinophils and increased lymphocytes 

e)       
None of the above

74. 
A rat response to stress will be seen as an increase in

a)       
Neutrophil count

b)       
Glucose  

c)       
Cholesterol 

d)       
All of the above 

e)       
None of the above
75. 
A rat response to fasting will be seen as an increase in

a)       
Alkaline phosphatase

b)       
Transthyretin 

c)       
TSH

d)       
All of the above 

e)       
None of the above 
76.     
Name three parameters that are increased and three that are decreased in acute-phase responses in rats.

77.     
A mutation in the _______________________ enzyme complex renders rats relatively resistant to the effect of vitamin K-antagonizing rodenticides

ANSWERS:
1.   
True 

2.   
Anatomical site/restraint or anesthetic/procedure for processing.

3.   
Increase resistance in the specific electrode

4.  
Jugular vein, tail vein, saphenous vein, abdominal aorta, vena cava, cardiac puncture

5.  
a
6.  
False 

7.  
Potassium and Calcium 

8.   
True 

9.   
Albumin 

10. 
d  

11. 
c

12. 
d

13. 
Metabolism cage, cystocentesis, “free-catch” 

14. 
Sodium azide/bacterial contamination/metabonomic

15. 
Age range, sex, strain of rat

16. 
e

17.  
True 

18.  
c 

19.  
a   
20.  
d

21. 
b 

22.  
a  

23.  
d   

24.  
e 

25.  
b 

26.  
b  

27.  
False

28.  
Extrinsic 

29.  
c 

30.  
d   

31. 
Tissue factor/rabbit brain 

32.  
IX/VIII/X/II   

33.  
True    

34.  
a    

35.  
d    

36.  
c    

37.  
Eosinophils

38.   
d 

39.   
b 

40.   
a 

41.   
False   

42.   
Plasmodium berghei 

43.   
Poikilocytosis refers to the abnormality in erythrocyte morphology documented in Romanowsky-stained blood smears or as observed by scanning electron microscopy 

44.   
Acanthocytes are erythrocytes with short membrane protrusions (spikes) occurring with irregular shape and incidence around the perimeter of the cell.  

45.   
b  

46.   
c 

47.   
True 

48.   
c  

49.   
True 

50.  
c  

51.   
taurine   

52.   
b 

53.   
c 

54.   
b

55.   
e

56.  
Tubular disease and severe glomerular disease.  

57.  
False

58.  
d 

59.  
CK/lactate dehydrogenase 

60.  
e   

61.  
c 

62.  
a   

63. 
Epinephrine/corticosteroid    

64.  
c    

65.  
Taurocholate/oleic acid    

66.  
To detect pancreatic insufficiency    

67.  
c

68.   
False 

69.   
d 

70.   
c 

71.   
ALP/osteocalcin   

72.   
d 

73.   
c 

74.   
d  

75.   
e  

76.  
Increased: platelets, fibrinogen, a2 macroglobulin, C-reactive protein, a-1 acidic glycoprotein, a-1 proteinase inhibitor, ceruloplasmin, haptoglobin, transferring, total alpha and beta globulins / Decreased: erythrocytes and reticulocytes, albumin, serum Fe++

77.   
Vitamin K 2,3-epoxide reductase

