Fox J, Barthold S, Davisson M, Newcomer C, Quimby F, Smith A, eds. 2006. The Mouse in Biomedical Research, 2nd edition Elsevier Academic Press, San Diego, CA
Volume 3 - Normative Biology, Husbandry, and Models 

Chapter 16 Cardiovascular Disease: Mouse Models of Atherosclerosis pp. 535-563 

QUESTIONS

1.
In what way do mouse models of atherosclerosis differ from human atherosclerotic lesions? 

a.
Mouse atherosclerotic lesions are rarely subject to spontaneous hemorrhage and rupture 

b.
Mouse lesions do not develop in response to high fat-high cholesterol diets 

c.
Genetic factors do not influence the development of lesions in mice 

d.
All of the above 

2.
Cardiovascular disease refers to a constellation of symptoms which include: 

a
High blood pressure 

b.
Coronary artery disease and congestive heart failure 

c.
Cerebrovascular accident 

d.
Peripheral artery disease 

e.
All of the above 

3.
The average plasma cholesterol of WT mouse on regular mouse chow diet is: 

a.
About 40 mg/dl and mostly carried by HDLs 

b.
About 80 mg/dl and mostly carried by HDLs 

c.
About 80 mg/dl and carried on LDLs and VLDLs 

d.
About 200 mg/dl and carried on LDLs and VLDLs 

4.
The earliest site for atherosclerotic plaque formation in the apoE-/- mouse is 

a.
proximal aorta and near aortic valve attachments 

b.
aortic arch and branch points of the vascular tree 

c.
ostia of renal, vertebral and subclavian arteries 

d.
descending aorta and iliac bifurcation 

5.
The earliest atherosclerotic plaque lesions in the apoE-/- mouse contain 

a.
small collections of intimal foam cells 

b.
a smooth muscle cap over a necrotic core of cholesterol deposits 

c.
cholesterol crystal clefts in a necrotic core 

d.
cartilaginous metaplasia 

e.
calcification of the lesion 

6.
Which of the following mouse models develop hyperlipidemia and atherosclerotic lesions: 

a.
h apoE2/2 

b.
h apoE4/4 hLDLR 

c.
apoE-deficient (apoE-/-) 

d.
apoE -/- with null mutation in the HDL receptor SR-B1 (scavenger receptor class B, type 1) 

e.
all of the above 

7.
The only current atherosclerosis mouse model in which mice exhibit an early atherosclerotic death is the 

a.
h apoE2/2 

b.
h apoE4/4 hLDLR 

c.
apoE-deficient (apoE-/-) 

d.
apoE -/- with null mutation in the HDL receptor SR-B1 (scavenger receptor class B, type 1) 

8.
Deletion of the LDLR-related protein 1 (LRP1) in smooth muscle cells (LDLR -/- mice) 

a.
Decreases the severity of atherosclerotic lesions 

b.
Dramatically Increases the severity of atherosclerotic lesions 

c.
Has no effect on atherosclerosis 

9.
In investigating the development of atherosclerotic lesions, bone marrow transfer experiments allow researchers to: 

a.
Separate the function of macrophage gene products from their function in other host tissues 

b.
Examine the role of specific gene products when mice lacking the products fail to thrive 

c.
Determine the potential for total body irradiation as a treatment modality for atherosclerosis 

d.
a and b 

e.
All of the above 

10.
Exposure of animals to which of the following agents has the potential to increase the size of atherosclerotic lesions:

a.
Murine cytomegalovirus 

b.
Influenza virus 

c.
Porphyromonas gingivalis 

d.
Chlamydia pneumoniae 

e.
All of the above 

11.
Infusion of which of the following pharmacologic agents greatly increases the incidence of aortic aneurysm in apoE -/- mice:

a.
Heparin 

b.
Doxycycline 

c.
Angiotensin II 

d.
All of the above 

12.
Heart failure can be induced in apoE -/- or apoE-/- LDLR-/- mice by: 

a.
Constriction of the suprarenal aorta 

b.
Ligation of the left anterior descending coronary artery 

c
Mental stress by forced air jet into cages 

d.
All of the above 

e.
A and B 

13.
Which of the following monitoring methods are useful in following the time course of disease development in mouse models:

a.
Blood pressure measurements 

b.
Electrocardiograms 

c.
Transthoracic echocardiography 

d.
Magnetic resonance imaging 

e.
All of the above 

14.
True or False.  Normal, wild-type mice do not develop diet-induced hyperlipidemia. 

15.
True or False.  No reliable animal models exist for spontaneous rupture of atherosclerotic lesions and thrombus formation 

16.
True or False.  Fatal vascular events in humans are usually the result of vessel occlusion by a developing plaque. 

17.
True or False.  Strain differences in atherosclerosis susceptibility are due to many quantitative trait loci. 

18.
True or False.  Inflammatory processes are crucial in all stages of atherosclerosis. 

19.
True or False.  Mouse gender is not an important variable in atherosclerosis studies. 

20.
True or False.  Inhibition of macrophage-attracting chemokines such as monocyte chemoattractant protein-1 (MCP1) results in decreased atherosclerotic lesion size. 

21.
True or False.  Matrix metalloproteinases appear to decrease size of atherosclerotic plaques but may also contribute to plaque disruption and aneurysm formation. 

22.
True or False.  Sirius red is useful in evaluating plaques because it stains lipid deposits. 

23.
True or False.  If maintained on a vitamin C deficient diet, Gulo -/- mice have vascular lesions due to limited deposition of collagen in the wall of blood vessels.

24.
True or False.  The atheroprotective benefits of estrogen are strongly supported by animal modeling studies. 

25.
True or False.  Restinosis, or smooth muscle proliferation in response to acute vascular injury, is a useful model for atherosclerosis. 

ANSWERS 

1.
A

2.
E

3.
B

4.
A

5.
A

6.
E

7.
D

8.
B

9.
D

10.
E 

11.
C

12.
D 

13.
E 

14.
False -- some strains, such as the C57BL/6, are susceptible to diet-induced hyperlipidemia and develop vascular lesions.

15.
False-- there is a pig model for spontaneous rupture of atherosclerotic lesions and subsequent thrombus formation 

16.
 False -- Vascular events in humans are usually the result of plaque rupture leading to hemorrhage at the plaque site and formation of thrombi that occlude the vessel

17.
True 

18.
True 

19.
False 

20.
True 

21.
True 

22.
False: Sirius red stains collagen; Sudan IVB is used to stain lipids. 

23.
True 

24.
True 

25.
False -- the lesions are histologically distinct and likely involve different pathways. 
