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Chapter 23 – Spontaneous, Surgically and Chemically Induced Models of Disease, pp. 711-726
QUESTIONS:
1. 
Which of the following best represents when the use of rats for basic research first began?
a. 
1896
b. 
1906
c. 
1916                 
d. 
1926

e. 
1936     
2. 
More research is performed with the mouse than the rat for which of the following reason?                          
a. 
Rats are more allergenic
b. 
Rats are more difficult to handle
c. 
Rats have unknown nutritional requirements 
d. 
Rats are more costly to use
e. 
Rats are not good models of human cancer
3. 
Which of the following best represents when the first knockout lines for rats were developed?
a. 
1995
b. 
1997
c. 
1999
d. 
2001
e. 
2003
4. 
T/F: Mammary tumors in the rat have a spectrum of hormonal responses similar to that of tumors in humans.
5. 
Which of the following best represents metabolic “syndrome X”?

a. 
Deficient cortisol, excessive androgen, pseudohermaphroditism 
b. 
Glucose intolerance, disturbed plasma lipids, hypertension

c. 
Ovarian and adrenal insufficiency with compensatory hypopituitarism 

d. 
Functional disorder of the pancreas, hypoglycemia, weakness, tachycardia 
e.
Disorder of fat metabolism, hyperchylomicronemia, xanthoma, hepatosplenomegly 
6. 
Indicate which of the following characteristics are found each of the following rat models of obesity:  Zucker Fatty Rats, Spontaneously Hypertensive Obese Rats, Dietary-Induced Obesity Prone Rats, Osborne-Mendel Rats.
	Characteristic
	ZFR
	SHROB
	DIO
	OM

	Outbred
	
	
	
	

	Inbred
	
	
	
	

	Albino
	
	
	
	

	Multi-colored
	
	
	
	

	Genetic obesity
	
	
	
	

	Nutritional obesity
	
	
	
	

	Hyperinsulinemia
	
	
	
	

	Insulin resistance
	
	
	
	

	Fasting hyperglycemia
	
	
	
	

	Leptin deficient
	
	
	
	

	Polygenic inheritance
	
	
	
	

	Fasting euglycemia
	
	
	
	

	Proteinuria
	
	
	
	

	Adipocyte hypertrophy
	
	
	
	

	Nephrosclerosis
	
	
	
	

	Prone to tumours
	
	
	
	

	Useful for studies of the pre-diabetic state
	
	
	
	

	Useful for the study of human metabolic “syndrome X”
	
	
	
	


7. 
Indicate which of the following characteristics are found with Type 1 and Type 2 diabetes.
	Characteristic
	Type 1
	Type 2

	No insulin production by beta cells
	
	

	Inability to utilize insulin
	
	

	5-10%of diabetics
	
	

	90 – 95% of diabetics
	
	

	Young individuals
	
	

	Individuals > 40
	
	

	Linked to diet, obesity
	
	


8. 
Indicate which of the following characteristics are found in each of the following rat models of diabetes mellitus:  Biomedical Research Models rat (BBDP), Zucker Diabetic Fatty Rat (ZDF), Cohen Diabetic Rat (CDR), Goto-Kakizaki (GK) Rat, Otsuka Long-Evans Tokushima Fatty Rat (OLETF), Wistar Fatty Rat (WFR)

	Characteristic
	BBDP
	ZDF
	CDR
	GK
	OLETF
	WFR

	Inbred
	
	
	
	
	
	

	Albino
	
	
	
	
	
	

	Type 1 model
	
	
	
	
	
	

	Type 2 model
	
	
	
	
	
	

	Transforms into Type 1
	
	
	
	
	
	

	Males diabetic
	
	
	
	
	
	

	Females diabetic
	
	
	
	
	
	

	Hypoinsulinemia
	
	
	
	
	
	

	Hyperinsulinemia
	
	
	
	
	
	

	Onset diabetes 3 wks
	
	
	
	
	
	

	Onset diabetes 7 – 18 wks
	
	
	
	
	
	

	Diabetes develops > 24 wks
	
	
	
	
	
	

	Commercially available
	
	
	
	
	
	

	Renal dysfunction
	
	
	
	
	
	

	Neuropathy
	
	
	
	
	
	

	Retinopathy
	
	
	
	
	
	

	Prone to hydronephrosis
	
	
	
	
	
	


9. 
Streptozotocin induces diabetes in adult rats by which of the following mechanisms?

a. 
It causes a gene mutation which results in damaged beta cells

b. 
It causes an autoimmune, insulin-dependent diabetes

c. 
It causes resistance to normal insulin-production

d. 
It causes late onset diabetes in rats fed high fat diets

e. 
It causes destruction of beta cells in the pancreas
10. 
In the neonatal streptozotocin (STZ) model of diabetes, administration of STZ at Day 5 affects which of the following?

a. 
Insulin target cells

b. 
Beta-cells

c. 
Glucose fatty acid cycle

d. 
Hepatic glucose output
11. 
The Spontaneously Hypertensive Rat (SHR) and its control, the Wistar-Kyoto (WKY) share what percentage of DNA fingerprint bands?

a. 
50

b. 
60

c. 
70

d. 
80

e. 
90
12. 
Which of the following strains of rat was the first experimental demonstration that it was possible to transmit hypertension from parent to offspring?

a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
13. 
Which of the following strains of rat has a hereditary bleeding disorder, due to a platelet storage pool deficiency?                                             
a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat

14. 
Hypertension without hyperinsulinemia is characteristic of which one of the following stains of rat?

a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
15. 
Which of the following strains of rat are hypertensive, salt sensitive and testosterone dependent?

a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
16. 
In which of the following strains of rat can hypertension be “transplanted” from the hypertensive rat to the normotensive rat by kidney transplantation?

a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
17. 
In which of the following strains of rat do severe proteinuria, interstitial fibrosis, and focal glomerulosclerosis develop in the absence of hypertension, by 10 months of age?

a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
18. 
Which of the following is a very good model for studying low-renin hypertension?
a. 
Lyon Hypertensive Rat

b. 
Milan Hypertensive Rat

c. 
Genetically Hypertensive Rat

d. 
Fawn Hooded Hypertensive Rat

e. 
Spontaneously Hypertensive Rat

f. 
Sabra Hypertension Prone Rat

g. 
Dahl Hypertensive-Sensitive Rat
19. 
The SS/Jr rat model develops fulminating hypertension and marked vascular and renal lesions after being on a high salt diet (8% NaCl) for how many weeks?

a. 
2 

b. 
4

c. 
6

d. 
8

e. 
10
20. 
Typically, all SS/Jr rats die within how many weeks of being placed on a high salt diet?

a. 
2 

b. 
4

c. 
6

d. 
8

e. 
10
21. 
Whose dog model led to the elucidation of the renin-angiotensin system?

a. 
John Rapp

b. 
AP Provoost

c. 
Walter Shaw

d. 
Julia Clark

e. 
Harry Goldblatt
22. 
Which of the following diseases is characterized by deposition of beta-amyloid peptide into senile plaques of the brain?

a. 
Alzheimer’s Disease

b. 
Epilepsy

c. 
Multiple Sclerosis

d. 
Parkinson’s Disease

e. 
Peripheral Neuropathy
23. 
T/F. Transgenic rats for Alzheimer’s disease have recently been developed.
24. 
What percentage of the human population is affected by epilepsy?

a. 
1

b. 
3

c. 
5

d. 
7

25. 
Indicate which of the following characteristics are found in each of the following rat models of epilepsy:  Genetically epilepsy-prone rat (GEPR), WAG/Rij rat, Genetic absence epilepsy rat from Strasbourg (GAERS).

	Characteristic
	GEPR
	WAG/Rij
	GAERS

	Inbred
	
	
	

	Albino
	
	
	

	From Sprague-Dawley stock
	
	
	

	From Wistar stock
	
	
	

	Sensitive to sound stimulus
	
	
	

	Model of childhood absence epilepsy
	
	
	

	Model of neonatal seizure susceptibility
	
	
	

	Model of petit mal seizures
	
	
	

	Develops non-convulsive epileptic seizures
	
	
	


26. 
T/F. In the experimental autoimmune encephalomyelitis (EAE) model of multiple sclerosis, the Lewis rat develops EAE when immunized with encephalitogenic myelin basic protein peptide in incomplete Freund’s adjuvant, and the dark agouti (DA) rat develops EAE when injected with myelin basic protein and complete Freund’s adjuvant.
27. 
T/F. The Langston model of Parkinson’s disease is widely used in non-human primates, but induces only minimal effects in rats.
28. 
Loss of substantia nigra nerve cells, and occurrence of Lewy bodies occur in which chemically-induced model of Parkinson’s disease?
29. 
Name two rat models used for the study of prostate cancer.
30. 
Name two rat models used for the study of breast cancer.
31. 
Name one rat model used for studying the diabetic nephropathy, and evaluating treatments.
32. 
Name one rat model used to study polycystic kidney disease.
33. 
Name two rat models used to study diabetes insipidus.
34. 
What percentage of male SHRSP rats over 100 days of age has cerebral hemorrhage or infarct?

a. 
52

b. 
62

c. 
72

d. 
82

e. 
92
35. 
What percentage of female SHRSP rats over 150 days of age has cerebral hemorrhage or infarct?

a. 
48

b. 
58

c. 
68
d. 
78

e. 
88
36. 
T/F. The spontaneous hypertensive heart failure (SHHF) rat is characterized by development of hypertension and cardiac hypertrophy, which lead to CHF in all phenotypes, regardless of sex.
37. 
Which of the following represents the body weight of the male JCR:LA-corpulent rat at 9 months of age?
a. 
400 g

b. 
500 g

c. 
600 g

d. 
700 g

e. 
800 g
38. 
Intraperitoneal dosing with 4-vinyl-1-cyclohexene diepoxide (VCD)  for 30 days creates a rat model for which of the following?

a. 
Pancreatitis

b. 
Polycystic kidney disease
c. 
Menopause

d. 
Prostate cancer

e. 
Parkinson’s disease
39. 
Name the two types of induced arthritis models that are typically used to study rheumatoid arthritis.
40. 
T/F.  The Lewis rat is highly susceptible to the development of experimentally induced arthritis with type II collagen.

ANSWERS:
1. 
b. Donaldson began working with rats at the Wistar Institute in 1906.
2. 
d. Mice cost less to use because they require less housing space and reduced amounts of study reagents. 
3. 
e. Zan and coworkers reported the creation of two gene knockout strains of rat in 2003.
4. 
T. That is why Zan et al used the rat to create two related gene knockout strains for the breast tumor suppressor genes Brca1 and Brca2.
5. 
b. [a) is androgenital syndrome; c) is Timme’s syndrome; d) is Harris’ Syndrome; e) is Burger-Grutz syndrome]
6. 
	Characteristic
	ZFR
	SHROB
	DIO
	OM

	Outbred
	+
	
	+
	

	Inbred
	
	+
	
	+

	Albino
	
	+
	+
	+

	Multi-colored
	+
	
	
	

	Genetic obesity
	+
	+
	
	

	Nutritional obesity
	
	
	+
	+

	Hyperinsulinemia
	+
	+
	
	+

	Insulin resistance
	
	
	+
	+

	Fasting hyperglycemia
	+
	
	
	

	Leptin deficient
	+
	+
	
	+

	Polygenic inheritance
	
	
	+
	

	Fasting euglycemia
	
	+
	
	

	Proteinuria
	
	+
	
	

	Adipocyte hypertrophy
	+
	
	
	

	Nephrosclerosis
	
	+
	
	

	Prone to tumours
	
	
	
	+

	Useful for studies of the pre-diabetic state
	+
	
	
	

	Useful for the study of human metabolic “syndrome X”
	
	+
	+
	


7. 

	Characteristic
	Type 1
	Type 2

	No insulin production by beta cells
	+
	

	Inability to utilize insulin
	
	+

	5-10%of diabetics
	+
	

	90 – 95% of diabetics
	
	+

	Young individuals
	+
	

	Individuals > 40
	
	+

	Linked to diet, obesity
	
	+


8. 

	Characteristic
	BBDP
	ZDF
	CDR
	GK
	OLETF
	WFR

	Inbred
	+
	+
	+
	+
	+
	+

	Albino
	+
	
	+
	+
	
	+

	Type 1 model
	+
	
	
	
	
	

	Type 2 model
	
	+
	+
	+
	+
	+

	Transforms into Type 1
	
	
	
	
	+
	

	Males diabetic
	+
	+
	+
	+
	+
	+

	Females diabetic
	+
	+
	?
	+
	+
	

	Hypoinsulinemia
	+
	
	
	
	+
	

	Hyperinsulinemia
	
	+
	+
	+
	
	+

	Onset diabetes 3 wks
	
	
	
	+
	
	

	Onset diabetes 7 – 18 wks
	+
	+
	
	
	+
	+

	Diabetes develops > 24 wks
	
	
	+
	
	
	

	Commercially available
	+
	+
	+
	+
	+
	

	Renal dysfunction
	
	
	
	
	+
	

	Neuropathy
	+
	
	
	+
	
	

	Retinopathy
	+
	
	
	+
	
	

	Prone to hydronephrosis
	
	+
	
	
	
	


9. 
e. It is a chemically-induced model.
10. 
c.
11. 
50%.  This has led to the suggestion that other normotensive strains be used as controls for comparative studies.

12. 
c. Genetically Hypertensive Rat
13. 
d. All fawn hooded strains have a hereditary bleeding disorder.

14. 
a. Lyon Hypertensive Rat

15. 
f. Sabra Hypertension Prone Rat

16. 
b. Milan Hypertensive Rat
17. 
b. Milan Hypertensive Rat
18. 
g. Dahl Hypertensive-Sensitive Rat

19. 
b. It takes 3 to 4 weeks.

20. 
d. 8 weeks

21. 
e. Harry Goldblatt
22. 
a.

23. 
F. Most studies inject beta-amyloid into rat brain tissue to study this disease.

24. 
a.
25. 

	Characteristic
	GEPR
	WAG/Rij
	GAERS

	Inbred
	+
	+
	+

	Albino
	+
	+
	+

	From Sprague-Dawley stock
	+
	
	

	From Wistar stock
	
	+
	+

	Sensitive to sound stimulus
	+
	
	

	Model of childhood absence epilepsy
	
	+
	

	Model of neonatal seizure susceptibility
	+
	
	

	Model of petit mal seizures
	
	+
	

	Develops non-convulsive epileptic seizures
	
	
	+


26. 
F. It’s the other way around.

27. 
T

28. 
Rotenone

29. 
Lobund-Wistar rat and Noble rat
30. 
Copenhagen rat and Wistar-Furth rat
31. 
ZSF1 rat

32. 
Han:Sprague-Dawley rat

33. 
Brattleboro rat and M520/DI rat

34. 
d
35. 
b
36. 
T

37. 
e
38. 
c
39. 
The collagen-induced arthritis model and the adjuvant-induced arthritis model

40. 
F

