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Chapter 25 Guinea Pigs as Experimental Models,  pp. 705-744
QUESTIONS:

1.
True or False:  The guinea pig has served as a useful animal model of disease dating back to the late 1700s. 

2.
True or False:  In the early 1900s seminal work on the role of certain vital 

amines (aka vitamins), in maintaining health, was done using guinea pig models. 

3.
Guinea pigs are useful in reproductive studies because 
a.
They share similarities in placental structure with humans.
b.
Their gestation period can be effectively divided into trimesters similar to humans.
c.
They can develop pregnancy toxemia.
d.
All the above.
4.
The overall declines in the use of guinea pigs as animal models and the possible 
limited use of the species in research in the future can be attributed to

a.
Paucity of inbred guinea pig strains.
b.
Increased use of mice as a favored animal model.
c.
Limited number of specific reagents for use
d.
All the above.
5.
Chemical deafening in guinea pigs to model sensorineural hearing loss in humans can be achieved through the administration of
a.
gentamicin
b.
kanamycin
c.
neomycin

d.
All the above
6.
The two most commonly used routes of aminoglycoside administration for chemical deafening in guinea pigs are ________ injection or _____ infusion into the perilymph.
7.
A simple and effective way to determine the presence of hearing function in a guinea pig is to evaluate for the _______reflex, which is the “pricking” of the ears in response to noise.
8.
The guinea pig model useful in studying fetal alcohol spectrum disorders because  
a.
Trimesters of gestation can be targeted in guinea pigs. 

b.
Brain development is rapid throughout fetal growth unlike rats and mice.
c.
Both a & b
d.
None of the above.
9. 
The two most commonly used contact dermatitis testing methods in guinea pigs are the ______test and guinea pig maximization (MAX) test, also called the _________test.
10.
In both the Büehler test and the Magnusson-Kligman, the guinea pigs are
a.
Between 300–450 grams in bodyweight.
b.
Exposed to the test compound repeatedly, in the scapular region following depilation of the area.
c.
Scored on parameters such as erythema and swelling.

d.
All the above. 

11.
True or False:  The Büehler test uses Freund’s complete adjuvant, while the MAX test uses topical administration.
12.
True or False:  Guinea pigs are suitable models in both IgE-mediated or non-IgE-mediated allergic conjunctivitis studies.
13.
In the study of IgE-mediated allergic conjunctivitis disease, sensitization is done 

typically by using __________by _________injections although __________and ____________extracts have also been used. 
14.
Which of the following are endpoints in an IgE-mediated allergic conjunctivitis 
guinea pig disease model? can include clinical manifestations such as and, the 
nature and, and the level of inflammatory mediators such as substance P that are 
present

a.
Eyelid edema

b.
Ocular discharge

c.
Degree of cellular infiltration with eosinophils

d.
All the above

15.
What is the principal difference between the IgE-mediated and the non-IgE-mediated allergic conjunctivitis guinea pig models?

16.
The use of guinea pigs disease models in food allergy studies such as cow’s milk protein allergy is limited because the response profile is _____ mediated, whereas in humans it is ____ mediated.

17.
Anatomic features that make the guinea pig a good model of respiratory disease include 
a.
abundant lung tissue

b.
well-defined terminal bronchioles

c.
alveoli that are nearly fully developed at birth

d.
a well-innervated trachea

e.
All the above

18.
True or False:  In guinea pig disease models to study chronic obstructive pulmonary disease (COPD), exposure to cigarette smoke can range from acute exposure as short as 10 minutes to chronic exposure that lasts for months.

19.
Anatomic traits that make the guinea pig a good model for reproduction and pregnancy-related diseases research include
a.
Hemomonochorial placenta.

b.
Trophoblast invasion patterns.
c.
Uterine vasculature similar to humans.
d.
All the above.
20.
________________ guinea pigs, particularly males, serve as spontaneous model for Osteoarthritis (OA) research studies, while _______and _________can serve as suitable control strains as OA lesions are insignificant or absent respectively, in these strains.
21.
True or False:  For surgically inducing Osteoarthritis (OA) lesions in guinea pigs, the most commonly performed procedure is a partial medial meniscectomy.
22.
True or False:  Intracapsular injections of sodium monoiodoacetate are used to induce chondrocyte death to induce Osteoarthritis (OA) lesions in guinea pigs.

23.
True or False:  Guinea pigs have triacylglycerol, lipoprotein, and cholesterol profiles that are influenced by gender, diet, and exercise in the same ways that are observed in humans.

24.
True or False:  The most unique feature of guinea pigs is that the majority of their cholesterol is present as high-density lipoproteins, which is not seen in most other animal species.
25.
In the 1980s and 1990s, the guinea pig was a classic model for the study of which of the following diseases for which they are no longer used.
a.
Genital Herpes virus Infections
b.
Syphilis
c.
Tuberculosis
d.
Lassa fever
26.
True or False:  The majority of research on genital herpes virus infections in guinea pigs has focused on the herpes simplex virus (HSV)-1.

27.
Which of the following is a clinical sequelae of the HSV infection in the guinea pig? 
a.
Urinary retention
b.
Colonic stasis
c.
Encephalitis
d.
All the above
28.
Naturally occurring guinea pig cytomegalovirus (GPCMV) has historically been called _______ gland virus because it is primarily found in the _______ gland.
29.
True or False:  Guinea pigs are preferable to other rodent models for congenital infection of cytomegalovirus because the virus crosses the placenta in guinea pigs, similar to its pathogenesis in humans.  

30.
_________ guinea pigs are the most commonly used guinea pigs for guinea pig cytomegalovirus (GPCMV) studies.

31.
True or False:  The increased susceptibility of strain 2 guinea pigs provides a good model of the disseminated CMV infection that can occur in immunosuppressed people.
32.
Guinea pigs have primarily been used as models for studying the pathogenesis of which of the following viral hemorrhagic diseases? and (Junin virus).
a.
Lassa fever
b.
Argentine hemorrhagic fever.
c.
Ebola
d.
All the above.

33.
True or False:  Pichinde virus is a favorable surrogate for Lassa fever because it does not cause disease in humans and can be handled as a BSL-2 agent.

34.
Pichinde virus must be ______in guinea pigs to become lethal in this species, and the virus is more virulent in strain ___ than Hartley guinea pigs.
35.
The guinea pig model for Ebola virus uses the _______viral subtype that has been passaged, and the virus causes only _______ _______illness and is not lethal in guinea pigs.

36.
Guinea pigs models of the Ebola virus are commonly used to study vaccines prior to trials in _____________.

37.
The guinea pig has been suggested as a good model for ______ influenza virus infection in humans because of their decreased susceptibility to disease relative to _____ and _______. 

38.
Which of the following is a drawback of the guinea pigs tuberculosis model? They are more expensive and have than mice, although more are being developed
a.
Fewer reagents available for immunologic and molecular techniques.
b.
Cost
c.
Both a & b
d.
None of the above.
39.
True or False:  Unlike the guinea pig model, mice develop a caseating necrosis with TB lesions that is a hallmark of the disease in humans.
40.
_________ are usually the first model used to evaluate tuberculosis vaccines but __________ are considered a better model and are often used in subsequent studies of vaccines that demonstrated promising results in ______.

41.
Which is the only animal model where sexual transmission of the Chlamydia has been documented.
a.
Mice
b.
Guinea pigs
c.
Rabbits
d.
Horses
42.
True or False:  Chlamydophila caviae is species-specific for guinea pigs, but it has been associated with clinical disease in other species including horses, rabbits, and dogs.
43.
True or False:  Guinea pigs develop severe pneumonia with L. pneumophila and have been a classic model for Legionnaires’ disease in humans.
44.
Listeria has a surface protein, ________ that interacts with an intestinal epithelium receptor, ___________.  
45.
True or False:  In guinea pigs, the intestinal epithelium receptor homolog permits entry of Listeria in the intestinal epithelium and causes gastroenteritis similar to the disease in humans.
46.
In the Streptococcus pneumoniae meningitis disease model in guinea pigs, bacteria is administered by what route?
47.
Which animal model of Helicobacter pylori has the most severe pathology?
a.
Guinea Pig
b.
Mongolian Gerbil
c.
Non-human primates
d.
Ferrets
48.
Characteristics of guinea pigs that may facilitate the pathogenesis of significant gastritis that occurs with H. pylori infection similar to humans include
a.
They have a homolog of interleukin-8
b.
Their stomach lacks a non-glandular portion
c.
Levels of vitamin C in their gastric juices are comparable to humans
d.
They have no natural Helicobacter species as pathogens
e.
All the above
49.
True or False:  H. pylori produces reliable infection in guinea pigs with severe antral gastritis and the formation of lymphoid follicles, and the lesion distribution is similar to that seen in humans.
50.
The guinea pig model of dermatophytosis has been used to study which of the following aspects of the disease?
a.
Topical and systemic treatment assessments 
b.
Pathogenesis
c.
Diagnostics
d.
All the above.

ANSWERS:

1.
True.  Antoine Lavoisier used the species in his study of respiratory physiology. 2. 
True.
3.
d.  All the above.
4.
d.  All the above.

5.
d.  All the above.

6. 
subcutaneous injection; direct infusion.
7.
Preyer reflex.
8.
c.  Both a & b.
9.
Büehler test; Magnusson-Kligman
10.
d.  All the above.
11.
False.  The Büehler test uses topical administration, while the MAX test includes intradermal injections of the compound combined with Freund’s complete adjuvant. (FCA)
12.
True.
13.
Ovalbumin (OVA); intraperitoneal injections; ragweed; Japanese cedar
14.
d.  All the above.

15.
Studies of IgE-mediated disease models use a protein antigen (Ovalbumin 
(OVA), ragweed or Japanese cedar extracts) for sensitization, whereas in non-IgE-mediated disease models use a hapten for sensitization.

16.
IgG; IgE
17.
e.  All the above
18.
True.
19.
d.  All the above.
20.
Duncan-Hartley guinea pigs; Strain 13; Bristol strain-2.
21.
True.

22.
True.

23.
True.
24.
False. They are mostly low-density lipoproteins.

25.
b.  Syphilis
26.
False.  Guinea pigs are highly susceptible to HSV-2.
27.
d.  All the above.
28.
salivary gland; salivary gland.

29.
True.

30.
Hartley guinea pigs.

31.
True.

32.
d.  All the above.
33.
True.

34.
passaged; strain 13.
35.
Zaire; transient febrile.

36.
Non-human primates.

37.
non-lethal ; mice; ferrets.

38.
c.  Both a & b.

39.
False.  The guinea pigs develop a caseating necrosis with TB lesions unlike the mouse model.

40.
Mice; guinea pigs; mice.

41.
b.  Guinea pigs

42.
True.
43.
True.
44.
internalin A ; E-cadherin
45.
True.
46.
Intrathecally (into the cistern magna)

47.
b.  The Mongolian gerbil.

48.
e.  All the above.
49.
True.

50.
d.  All the above.
