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Chapter 12 Toxicity and Safety Testing,  pp. 275-296
QUESTIONS:

1.
The domestic rabbit used in research is
a.
Oryctolagus cuniculus 


b.
Lagamorphus leporidae


c.
a and b


d.
none of the above


2.
Breeds of rabbits commonly used in research include
a.
New Zealand White


b.
Japanese albino


c.
Dutch Belted


d.
all of the above


3.
Advantages of using the Dutch Belted rabbit over the albino rabbits is
a.
smaller size of Dutch Belted requires about 40% less test material


b.
effects of test materials on melanocytes may be studied
 

c.
a and b
 

d.
none of the above


4.
True or False:  Himalayan rabbits, primarily used in Europe, have reproductive data similar to other breeds used in research.
5.
Other breeds sometimes used in research include
a.
Flemish Giant


b.
Polish
 

c.
Red Burgundy
 

d.
all of the above


6.
Normal rabbit urine

a.
may resemble purulent discharge


b.
may be paste-like


c.
is often cloudy, yellow, deep orange or red-brown


d.
all of the above

7.
True or False: Stepwise acclimitation to once-daily limited feeding is commonly done prior to experimental procedures to avoid gastrointestinal upset, diarrhea, and poor health.

8.
Routes used to administer test materials to rabbits include


a.
vaginal, oral, sublingual, ocular


b.
dermal, subcutaneous, intramuscular, continuous slow intravenous drip


c.
inhalation and intranasal


d.
all of the above
9.
True or False:  Rabbits may be a better model than rats to study hepatotoxicity of antibiotics in humans.

10.
The following are suitable models of toxic shock syndrome due to Staphylococcus aureus


a.
New Zealand White rabbit


b.
Dutch-Belted rabbit


c.
baboon


d.
a and c
11.
True or False:  Ochratoxin A and Citrinin are two mycotoxins formed in improperly stored.  These toxins are nephrotoxic in animals and have been shown to be immunotoxic in New Zealand White rabbits.

12.
In vitro models developed in rabbits to investigate nephrotoxicity include


a.
isolated perfused kidney


b.
isolated glomeruli and isolated perfused tubules


c.
renal cortical slices and proximal tubule cell cultures


d.
all of the above

13.
Because the rabbit renal system is sensitive to contrast agents, in vivo rabbit models have been useful to evaluate toxicity of contrast being developed for use in 


a.
radiography


b.
ultrasound


c.
computed tomography


d.
all of the above

14.
True or False:  Due to differences in renal accumulation, compared to mice and rats, rabbits are more sensitive to nephrotoxic effects of cephalosporins. 
15.
Single i.v. injection of cephaloridine in New Zealand White (NZW) rabbits results in 


a.
bilateral proximal convoluted tubule necrosis


b.
aminoaciduria and lactic aciduria


c.
glycosuria


d.
all of the above

16.
The rabbit has proven a useful model for 


a.
cyclosporine A nephrotoxicity


b.
rapamycin nephrotoxicity

c.
cephalosporin nephrotoxicity


d.
all of the above
17.
Rabbits are considered a relevant animal model of Alzheimer disease because

a.
rabbits consistently develop neurofibrillary tangles

b.
rabbits are sensitive to aluminum induced neurotoxicity

c.
rabbits develop cognitive dysfunction

d.
all of the above

18.
True or False:  A rabbit model has been used to elucidate the mechanism of methotrexate teratogenicity and to investigate protective strategies.


19.
Rabbit models have been used to investigate mechanisms of teratogenesis for


a.
acetazolamide, a carbonic anhydrase inhibitor

b.
hydroxyurea, an antineoplastic drug


c.
a and b


d.
none of the above

20.
True or False:  Dose-range finding, screening and pilot studies may legally be conducted in a non GLP manner.

21.
In an effort to reduce the number of animals used in safety testing and to refine animal testing strategies, which of the following approaches have been taken?


a.
testing only one relevant species for embryo/fetal toxicity when more 
than one relevant model for humans exists


b.
using a tiered approach or step-wise approach to toxicity testing


c.
delaying in vivo studies until late in the development process


d.
all of the above

22.
True or False:  In some cases, humans may be ethically tested without the need of animal studies.

23.
True or False:  No in vivo studies are required for substances with predictable corrosive properties.
24.
True or False:  Rabbits have provided useful in vitro and in vivo models to identify drugs that may aggravate or cause cardiac arrhythmias or that cause prolongation of QT interval.
25.
True or False:  Prolongation of QT interval on the electrocardiograph may deteriorate into ventricular fibrillation.

26.
The ____________model is a multicellular in vitro action potential model comprised of a single cell population that homogeneously expresses the major ion channels.  This model is a surrogate for in vivo electrocardiogram studies.

a.
rabbit Purkinje fiber


b.
arterially perfused rabbit ventricular wedge preparation


c.
isolated whole-heart rabbit


d.
action potential 


27.
The arterially perfused rabbit ventricular wedge preparation is an in vitro action potential model that


a.
preserves cell coupling


b.
is considered better than dog or guinea pig


c.
has long viability


d.
all of the above

28.
The __________model is an in vitro action potential rabbit model that preserves functional anatomy without interferences of cardiovascular reflexes.

a.
arterially perfused rabbit ventricular wedge preparation


b.
“SCREENIT”


c.
isolated whole-heart


d.
b and c

29.
The typical non-rodent species used in repeat-dose cardiovascular toxicity in vivo studies is

a.
dog


b.
monkey


c.
rabbit


d.
a and b
30.
True or False:  Rabbits are a relevant in vivo model for cardiovascular risk because the ion channels controlling ventricular repolarization are similar in rabbits and humans.

31.
True or False:  Generally, in the assessment for the potential of developmental and reproductive toxicity (DART), positive control groups are not required.
32.
True or False:  The International Conference on Harmonisation (ICH) issued guidelines for safety testing of pharmaceutical drugs in an effort to reduce duplication of studies and unnecessary use of animals to meet regional global marketing requirements.  These guidelines have been adopted by the United States FDA, Japan and the European Union.
33.
ICH guidelines emphasize all endpoints of developmental toxicity including

a.
malformations and embryo lethality


b.
reduced weight


c.
functional or behavioral changes


d.
all of the above

34.
According to ICH guidelines, a Segment I or fertility and early embryonic development study encompasses


a.
Stage A, premating to conception


b.
Stage B, conception to implantation


c.
a and b


d.
none of the above

35.
Parameters evaluated in Stage A of a Segment I study include


a.
adult male and female reproductive functions and mating behavior


b.
development and maturation of gametes


c.
fertilization


d.
all of the above

36.
Parameters evaluated in Stage B of a Segment I study include


a.
adult female reproductive functions


b.
pre-implantation development


c.
implantation


d.
all of the above

37.
True or False:  Reproductive function of male rabbits may be evaluated by analysis of ejaculated semen.
38.
True or False:  Alterations in ascesory sex gland secretions and drug and chemical levels in semen may be evaluated by comparison of ejaculated vs. epididymal sperm.

39.
True or False:  Segment I fertility studies are usually performed in non-human primates or rodents.  
40.
Segment I fertility studies evaluating thalidomide was performed in NZW rabbits because _______________.
41.
True or False:  Male fertility may be assessed by artificial insemination of females with known numbers of sperm, allowing the effects of embryo-fetal development to be studied win relation to the male parent.
42.
Assessment of embryo-fetal development is a Segment II study and

a.
encompasses ICH Stages C and D


b.
is also known as a teratogenicity study


c.
is a developmental toxicity study


d.
all of the above

43.
Segment II studies encompass implantation to closure of the hard palate and evaluate

a.
female reproductive function


b.
major organ formation

c.
embryonic development


d.
all of the above

44.
Rabbit in vitro techniques employed in Segment II studies include


a.
whole embryo culture


b.
limb bud cell micromass culture


c.
palatal organ culture


d.
all of the above

45.
Advantages to the use of whole embryo culture include


a.
use of intact embryos of the same species used in vivo 


b.
testing during a defined time of embryogenesis


c.
control of the environment (for example, hyperthermia)

d.
exclusion or inclusion of variables (for example, metabolites) into the 
culture medium


e.
all of the above

46.
Concerning in vivo developmental toxicity studies in rabbits:

a.
a tolerability study in a few non-pregnant does may be prudent

b.
a preliminary, or dose-range finding study may be necessary


c.
dose-response is evaluated in pivotal studies


d.
all of the above

47.
Differences between preliminary dose-range finding studies and pivotal studies include


a.
daily monitoring of maternal body weight and food consumption in 
preliminary studies

b.
fetal skeletal examinations are not conducted in preliminary studies

c.
in preliminary studies, developmental toxicity is assessed on number of 
resorptions, fetal body weight, fetal external and visceral examination


d.
all of the above

48.
Concerning rabbit fetal development, which of the following is true?


a.
hard palate closes by gestational day 17

b.
organogenesis may be evaluated at gestational day 20


c.
implantation is complete by gestational day 3


d.
none of the above

49.
In pivotal developmental toxicity studies

a.
maternal weight is measured the day of observed mating or artificial 
insemination and every 2 or 3 days thereafter 


b.
a cesarean section is performed and visceral evaluation of each fetus is 
performed to include brain, hard palate and heart ventricular septum

c.
fetal skeleton is evaluated either after decalcification and staining with 
alizarin red for bone and alcian blue for cartilage, or using X-ray 
microcomputed tomography (micro-CT)


d.
all of the above

50.
A Segment III study 


a.
encompasses ICH stages D through F (closure of the hard palate to the 
end of pregnancy)


b.
evaluates pre and post natal development


c.
encompasses maternal parturition and lactation


d.
all of the above

51. 
Segment III studies evaluate


a.
birth to weaning


b.
weaning to sexual maturity


c.
prenatal development


d.
all of the above

52.
True or False:  Rabbits have been considered a preferred model for Stage III studies due to their tendency to reject neonates and lack of an established behavioral testing battery.

53.
Criterion for selecting the appropriate test species for vaccine development include

a.
susceptibility to the agent


b.
development of antibodies and  immune responses similar to that 
expected in humans


c.
ability to develop exacerbation reactions and ability to evaluate local and 
systemic responses


d.
all of the above

54.
Rabbits provide a good model in which to evaluate vaccine safety because


a.
most human vaccines are immunogenic in rabbits


b.
similar to humans, most of the antibody induced in rabbits is 
transplacentally transferred  (in contrast in rodents most antibody is 
transferred postnatally in the milk) 


c.
a full human dose of vaccine can easily be administered to rabbits by a 
variety of routes


d.
all of the above

55.
Biologic reactivity tests

a.
evaluate responses to live vaccines


b.
evaluate response to killed vaccine


c.
a and b


d.
evaluate responses to inanimate elastomerics, plastics and other 
polymeric material 

56.
Biologic reactivity tests may include

a.
intracutaneous injection of test material and monitoring injection site for 
erythema, edema and necrosis


b.
implantation of test material in the paravertebral musculature


c.
a and b


d.
none of the above

57.
Local tolerance tests

a.
are short term test


b.
determine if test substance  causes a transient irritation


c.
determine if test substance is corrosive


d.
all of the above

58.
In the ocular irritation and toxicity study the following observations are scored

a.
corneal cloudiness


b.
conjunctival swelling and redness


c.
hemorrhage/destruction of iris


d.
all of the above

59.
In the ocular irritation and toxicity study, eyes are examined at __________hrs after instillation of test material


a.


b.
48


c.
72


d.
24


e.
all of the above

60.
In the ocular irritation and toxicity study, in order to determine reversibility of ocular damage, eyes are examined for __________days.


a.
7 -14


b.
14-21


c.
21


d.
all of the above

61.
True or False:  Dermal irritation tests evaluate skin irritation induced by or aggravated by the topically applied test material.
62.
In the dermal irritation tests animals are observed 


a.
within 30 minutes of application of test material


b.
periodically within the first 24 hrs with particular attention to the first 4 
hrs after application of test material


c.
daily for 14 days


d.
all of the above

63.
True or False: In the dermal irritation test, repeat administration of test material is separated by _________ days to assess delayed toxicity.


a.
1-2


b.
2-3


c.
3-4


d.
all of the above

64.
Observations in the dermal irritation test should characterize


a.
nature of lesion


b.
time of onset of lesion


c.
duration of lesion


d.
all of the above

65.
True or False: Dermal irritation tests may include gross necropsy and histologic evaluation of organs demonstrating gross lesions in animals that survived more than 24 hrs after the initial dosing.

66.
Additional safety studies include


a.
mucosal irritation


b.
parenteral irritation


c.
a and b

d.
none of the above

67.
In the parenteral irritation study, injection sites are examined ___________hrs after treatment.

a.
24


b.
48


c.
72


d.
all of the above

68.
True or False:  Comedonicity testing in rabbit ears is more sensitive than testing in human skin.

69.
True or False:  A positive pyrogenicity test indicates microbial contamination of  parenteral product.

70.
True or False:  A common cause of positive pyrogenicity tests is endotoxin derived from E.coli, Salmonella or Shigella.

71.
The Limulus Amebocyte lysate test


a.
uses lysates of circulating amoebas from horse shoe crabs


b.
is an in vitro clotting test


c.
detects only pyrogens derived from lipopolysaccharide of Gram-negative 
bacteria


d.
all of the above

72.
True or False:  Rabbits have proven useful models of metabolism for drug therapies in humans because they have the full range of hepatic cytochrome P450 isoenzymes.
73. 
Examples of similarities in rabbit and human metabolism include


a.
genetic polymorphisms in N-acetyltransferase activity


b.
biotransformation of aryl-amine drugs


c.
protein-binding profile of prednisolone in rabbits more similar to humans 
than dogs or rats

d.
all of the above

74.
True or False:  Metabolism studies in pregnant rabbits have helped elucidate mechanism of teratogenicity of retinoids and other compounds.
75.
_____________describes what the body does with a drug or chemical or its metabolite after the parent drug is given at high doses typically greater than the therapeutic range.

76.
True or False:  ICH guidelines identifies toxicokinetics as an integral component of non-clinical testing programs.
77. 
Toxicokinetics elucidates cross species similarities and differences which may result from differences in


a.
protein binding


b.
metabolic profiles


c.
tissue uptake and receptor properties


d.
all of the above

ANSWERS:

1.
a
2.
d
3.
c
4.
True
5.
d
6.
d

7.
True

8.
d

9.
True

10.
d

11.
True

12.
d

13.
d

14.
True

15.
d
16.
d

17.
d

18.
True

19.
c

20.
True
21.
d
22.
True
23.
True
24.
True

25.
True

26.
a

27.
d

28.
d

29.
d

30.
True

31.
True; interpretation is made using concurrent controls and historical control data 
from the testing institution using the same species and strain.

32.
True

33.
d

34.
c

35.
d

36.
d

37.
True

38.
True

39.
True

40.
this species is more sensitive than rodents to thalidomide-induced developmental 
defects

41.
True

42.
d

43.
d
44.
d

45.
e

46.
d
47.
d

48.
d

49.
d
50.
d

51.
d

52.
False: Rabbits have not been considered an appropriate model for Stage III 
developmental toxicity studies because of their tendency to reject neonates and 
because of a lack of an established behavioral testing battery.

53.
d

54.
d

55.
d

56.
c

57.
d

58.
d

59.
e

60.
b

61.
True
62.
d

63.
c

64.
d
65.
True
66.
c

67.
d

68.
True

69.
True

70.
True

71.
d

72.
True

73.
d

74.
True

75.
Toxicokinetics

76.
True

77.
d

