Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd ed.  Elsevier Academic Press, San Diego, CA.

Chapter 26 – Cardiovascular Research, pp. 773-795 

QUESTIONS:

1. T of F
The topographic features of the rat heart are similar to those of other species.

2. T or F
The rat heart lacks a clearly defined atrio-ventricular (AV) groove separating the atria and ventricles.

3. T or F 
During growth the shape of the rat heart remains unchanged.

4. T or F
The rat heart weight does not keep pace with increasing body weight during normal growth.

5. The pulmonary artery divides into:

a. 2 branches

b. 3 branches

c. 4 branches

6. How many branches arise from the arch of the aorta in the rat?

a. 2 branches

b. 3 branches

c. 4 branches

7. The innominate artery gives rise to the _______, ___________, and ____________ arteries?

8. The left subclavian artery gives rise to the ______________?

9. Which three major veins enter the right atrium of the rat heart?

10. T or F
The azygous vein is on the right side.

11. T or F
A hemizygous vein is always present.

12. T or F
The rat heart is supplied by both coronary and extracoronary blood supplies

13. T or F 
The coronary arteries lie on the surface of the rat heart.

14. T or F
The rat does not have a clearly defined left circumflex coronary artery branch as in higher mammals

15. The cardiacomediastinal arteries originate from the R and L internal mammary arteries and supply blood to the 

a. Atria

b. Ventricles

c. Both

d. None of the above

16. The majority of rat myocardium volume is composed of:

a. Fibrocytes

b. Interstitial connective tissue

c. Myocytes

d. Capillary endothelial cells

17. The majority of rat myocardium cell number is composed of:

a. Fibrocytes

b. Interstitial connective tissue

c. Myocytes

d. Capillary endothelial cells

e. B and D

18. T of F 
In adult rats the majority of ventricular myocytes are binucleated?

19. T or F 
Indirect tail cuff and direct blood pressure monitoring can be utilized in the rat.

20. Regional blood flow in the rat may be obtained by using:

a. Small flow probes

b. Radioactive microspheres

c. Colored microspheres

d. All of the above

21. Alterations in myocardial structure and function may be serially followed in an intact animal by the use of:

a. Electrocardiogram

b. Hemodynamic monitoring

c. Regional and large vessel blood flow

d. Echocardiography

e. MRI

f. All of the above 

22. T or F
Neonatal myocytes in tissue culture often form single layers of synchronously beating cells.

23. The standard perfusate used in isolated rat heart preparations is:

a. DMEM

b. Lactated ringers

c. Krebs-Henseleit buffer

d. None of the above

e. Cardioplege solution

24. T or F 
Isolated heart preparations have an advantage over in vivo studies in that all neurogenic and hormonal influences are removed.

25. T or F 
Hypertension is present in 100% of spontaneous hypertensive rats (SHR).

26. Additional pathology in SHR include:

a. Left ventricular hypertrophy

b. Myocardial necrosis and fibrosis

c. Congestive heart failure

d. Cerebral hemorrhages

e. Nephrosclerosis

f. All of the above

27. T or F
The specific genes responsible for hypertension in SHR have been identified.

28. T or F
Angiotensin II plays a predominate role in the pathogenesis of cardiac hypertrophy in SHR

29. SHR are useful models because:

a. Responsive to same drugs useful for treating human hypertension

b. Model develops systemic hypertension and cardiac hypertrophy

c. The mechanism of hypertension is clearly defined

d. A and B 

e. All of the above

30. Which of the following is false concerning obese SHR:

a. The obese trait is inherited as an autosomal dominant

b. Fat is deposited primarily on the face and paws

c. They have a high incidence of atherosclerotic plaques

d. May reach 1000 grams in weight

e. Marked increases in triglycerides and cholesterol

f. Substrain derived from obese litters through heterozygous mating

31. Which of the following strains has been used as a model for human congestive heart failure secondary to hypertension, hypertrophy and diabetes

a. SHR

b. SHHR

c. Obese SHR

32. T of F 
Dahl/Rapp Salt sensitive (DS) and salt resistant (DR) rats require salt for producing hypertension

33. Which strain produces several criteria for adult onset type II diabetes such as hyperglycemia, obesity, mild hypertension, hypercholesterolemia, and cardiovascular lesions:

a. SHR

b. SHHR

c. Obese SHR

d. Zucker obese 

34. T or F 
The most widely used transgenic rat model for human heart disease is the TGR rat with overexpression of the mouse ren2 gene

35. Which of the following techniques can be utilized to induce systemic hypertension in the rat:

a. Goldblatt model, partial renal artery occlusion

b. Angiotensin infusion

c. DOCA infusion

d. All of the above

36. Which of the following methods can be utilized to produce left ventricular hypertrophy and increased heart weight

a. Frequent swimming

b. Aortic banding

c. Infrarenal abdominal aorta-to-vena cava fistula

d. Iron deficiency anemia in weaning rats

e. Neonatal carbon monoxide poisoning

f. Nitric oxide synthase inhibition

g. Thyroxine administration

h. All of the above

37. T or F
The rat is very sensitive to development of atheromatous lesions when placed on a high lipid diet.

38. T or F 
Rat plasma contains cholesterol ester transfer protein (CETP) similar to humans

39. T or F 
High-density lipoprotein (HDL) is the major lipid carrier in the rat

40. T or F 
Hyperlipidemia is sufficient to produce atherogenesis in rats

41. Which of the following is false concerning left coronary artery occlusion:

a. Ischemic heart disease is commonly induced via left coronary artery ligation

b. Left coronary ligation results in 20-60% left ventricular necrosis

c. Mortality is normally 10%

d. Compensatory hypertrophy of the surviving myocardium leads to congestive heart failure

e. The use of Lewis rats leads to lower mortality than Sprague-Dawley rats

42. T or F 
Stressful situations such as cold, trauma, or corticosteroid administration can produce models of nonbacterial thrombotic endocarditis in the rat

43. T or F 
Chronic adriamycin treatment results in cardiac toxicity and congestive heart failure in rats

44. Which of the following is false concerning the carotid balloon injury model in rats:

a. Neointimal proliferation is reproducible with accurate quantification

b. Process involves mechanical denudation of endothelial cells and vessel dilation resulting in platelet adhesion and thrombus formation 

c. Mild to moderate neointima smooth muscle cell proliferation

d. Treatments used to prevent restenosis in the rat model are not effective in large animals and humans 

e. Smooth muscle cells migrating into the carotid intima change to a secretory phenotype

45. T or F 
The rat has a left and right superior vena cava similar to the rabbit

46. T or F 
Coronary sinus blood is comprised of blood draining from the left superior vena cava as well as the coronary vein

47. T or F 
The rat heart has a dual blood supply

48. T or F
The main branches of the coronary  arteries follow the AV groves or anterior interventricular sulcus

ANSWERS:
1. True

2. False

3. True

4. True

5. a: Right and left

6. b: Innominate (brachiocephalic), left common carotid, and left subclavian

7. Right common carotid, right subclavian, and right internal mammary artery

8. Left internal mammary artery

9. Inferior vena cava, right and left superior vena cava

10. False left side

11. False May be present and drains into left azygous vein

12. True

13. False The coronary arteries are covered by a layer of myocardium

14. True

15. a: Atria

16. C myocytes

17. D smaller endothelial cells and interstitial connective tissue cells

18. True

19. True

20. D

21. E MRI

22. True

23. C

24. True

25. True

26. F

27. False

28. True

29. D

30. B Fat deposited in subcutaneous tissue and retroperitoneal and mesentery

31. B heart failure prone rats SHHR

32. True

33. D

34. True

35. D

36. H

37. False

38. False

39. True

40. False

41. C Mortality normally 40%

42. True

43. True

44. C Neointimal proliferation is 100%

45. True

46. True 

47. True  The atria receive blood from the sinus node region and the cardiacomediastinal arteries  

48. False Descend over free wall portions of the respective ventricles

