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QUESTIONS

1.
Which of the following is/are NOT characteristic of marsupials, making them uniquely interesting for biomedical research applications?

a.
short gestations

b.
undeveloped neonates

c.
extended development and lactation in the pouch

d.
metabolic rates higher than equivalently sized eutherian mammals

e.
lower core temperatures
2.
Which of the following are not among the marsupials more commonly used in biomedical research?

a.
kangaroos & wallabies

b.
opossums

c.
sugar gliders

d.
long-nosed potoroos

e.
Tasmanian bettongs
3.
Which marsupial species is used for studies of gastric banding, snake venom toxicity, and neuron regeneration?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
4.
Which marsupial species is used for studies of aerobic metabolism, depression and angiography?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
5.
Which marsupial species is used for studies of thyroid function, nonshivering thermogenesis, and reproductive endocrinology?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
6.
Which marsupial species is used for studies of exercise metabolism, UV radiation-induced melanoma, and cytogenetics?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
7.
Which marsupial species is used for studies of parotid salivary gland function, sperm anatomy and reproductive toxicology?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
8.
All small marsupials used in research may be firmly gripped behind the head and the tail base or hind legs for placement in an anesthetic induction chamber or administration of IM injections- which small marsupial species may also be restrained in a bag with head exposed for mask induction or leg exposed for IM injection?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
9.
What is the anesthetic of choice for both induction via mask or chamber as well as maintenance for both adult and neonate marsupials?

a.
halothane

b.
isoflurane

c.
enflurane

d.
sevoflurane

e.
desflurane
10.
TRUE OR FALSE:  Preanesthetic fasting of 4-6 hours is recommended for marsupials?  
11.
The jugular, femoral, lateral coccygeal and cephalic veins are accessible for blood collection or catheterization in all small marsupials- in which species may the ventral tail vein also be used for blood collection or catheterization?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
12.
In which three small marsupial species may a femoral intraosseous catheter be used for fluid replacement?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
13.
TRUE OR FALSE:  Glucose-containing fluids should not be administered to marsupials?  
14.
Ketamine and/or tiletamine/zolazepam can be used safely in most small marsupials, but in which species does the dog/cat dose of tiletamine/zolazepam (10 mg/kg) cause neurologic syndromes and death?

a.
Virginia opossum (Didelphis virginiana)

b.
short-tailed opossum (Monodelphis domestica)

c.
brushtail opossum (Trichosurus vulpecula)

d.
long-nosed potoroo (Potorous tridactylus)

e.
Tasmanian bettong (Bettongia gaimardi)
f.
sugar glider (Petaurus breviceps) 
15.
According to the authors of this chapter, which of the listed sedatives/tranquilizers is NOT listed for use in small marsupials?

a.
acepromazine

b.
butorphanol

c.
diazepam

d.
medetomidine
16.
Which of the following analgesics were not recommended for use in small marsupial species other than sugar gliders?

a.
buprenorphine

b.
butorphanol

c.
carprofen

d.
flunixin meglumine

e.
meloxicam
17.
Which of the following is/are NOT characteristic of insectivores, making them uniquely interesting for biomedical research applications?

a.
rapid heart rates

b.
high metabolic rates

c.
rod-prominent retinas

d.
small brains with few fissures

e.
high body temperatures

f.
seasonal torpor or hibernation at temperatures < 65ºF
18.
Which insectivore species is used for studies of periodontitis, emesis, and gastroenterology?

a.
common tree shrew (Tupaia glis)

b.
Etruscan, pygmy shrew (Suncus etruscus)

c.
Asian house musk shrew (Suncus murinus)

d.
long-tailed shrew (Sorex araneus)

e.
small-eared shrew (Cryptotis parva) 
19.
Which insectivore species is used for studies of ophthalmology, gallstone induction, and hepatocellular carcinoma?

a.
common tree shrew (Tupaia glis)

b.
Etruscan, pygmy shrew (Suncus etruscus)

c.
Asian house musk shrew (Suncus murinus)

d.
long-tailed shrew (Sorex araneus)

e.
small-eared shrew (Cryptotis parva) 
20.
Which insectivore species is used for studies of renal physiology?

a.
common tree shrew (Tupaia glis)

b.
Etruscan, pygmy shrew (Suncus etruscus)

c.
Asian house musk shrew (Suncus murinus)

d.
long-tailed shrew (Sorex araneus)

e.
small-eared shrew (Cryptotis parva) 
21.
Which insectivore species is used for studies of muscle physiology, metabolism, and oxygen transport?

a.
common tree shrew (Tupaia glis)

b.
Etruscan, pygmy shrew (Suncus etruscus)

c.
Asian house musk shrew (Suncus murinus)

d.
long-tailed shrew (Sorex araneus)

e.
small-eared shrew (Cryptotis parva) 
22.
Which insectivore species is used for studies of evolutionary genetics?

a.
common tree shrew (Tupaia glis)

b.
Etruscan, pygmy shrew (Suncus etruscus)

c.
Asian house musk shrew (Suncus murinus)

d.
long-tailed shrew (Sorex araneus)

e.
small-eared shrew (Cryptotis parva) 
23.
Most small mammalian species covered in this chapter may be safely restrained manually… which group should not be subjected to repeated and prolonged restraint due to risk of cardiogenic shock and death?

a.
marsupials

b.
insectivores

c.
edentates (armadillos)

d.
chiropterans (bats)

e.
prosimians
24.
Which group of small mammals covered in this chapter contains species that produce venom from submaxillary glands and thus should be handled with gloves?

a.
marsupials

b.
insectivores

c.
edentates (armadillos)

d.
chiropterans (bats)

e.
prosimians
25.
Small animals may be predisposed to hypothermia during anesthesia due to their small body size… which insectivores are at risk of hyperthermia during stress?

a.
small shrews

b.
large shrews

c.
small hedgehogs

d.
large hedgehogs
26.
TRUE OR FALSE:  Preanesthetic treatment with atropine is recommended for hedgehogs and should be considered for other insectivores?  
27.
Small samples may be collected form the lateral saphenous, cephalic, jugular, or femoral veins in insectivores, but what significant change may be observed in samples collected during hibernation?

a.
increased WBC

b.
decreased WBC

c.
increased hematocrit

d.
decreased hematocrit

e.
azotemia
28.
Which nontraditional laboratory rodent species is used for studies of aging and cataracts?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 
29.
Which nontraditional laboratory rodent species is used for studies of snake venom toxicology?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k. 
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

30.
Which nontraditional laboratory rodent species is used for studies of decompression sickness?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

31.
Which nontraditional laboratory rodent species is used for studies of diabetes mellitus and carcinogenesis?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

32.
Which nontraditional laboratory rodent species is used for studies of thermogenesis, epilepsy, diabetes mellitus and atherogenic diets?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

33.
Which nontraditional laboratory rodent species is used for studies of nutritionally induced type 2 diabetes, fatty liver, and disk degeneration and spondylosis?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

34.
Most nontraditional laboratory rodent species are fractious and difficult to manually restrain… which species has a particularly aggressive reputation and is best handled with gloves or mechanical restraint in transfer tubes or nest boxes?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

35.
Which nontraditional laboratory rodent species is used for studies of periodontal disease?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

36.
Which nontraditional laboratory rodent species is used for studies of photoperiod?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

37.
Which nontraditional laboratory rodent species is used for studies of molecular evolution, thermoregulation and hearing?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

38.
Which nontraditional laboratory rodent species is used for studies of muscle physiology, cancer induction and epilepsy?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

39.
Which nontraditional laboratory rodent species is used for studies of renal physiology?

a.
pocket gopher (Geomys sp., Thomomys sp.)

b.
kangaroo rat (Dipodomys sp.)

c.
rice rat (Oryzomys palustris)

d.
pack rat (Neotoma sp.) 

e.
white-footed or deer mouse (Peromyscus sp.) 

f.
voles and meadow mice (Microtus sp.) 

g.
cane mice (Zygodontomys brevicauda) 

h.
grasshopper mice (Onychomys sp.) 

i.
sand rat (Psammomys obesus) 

j.
multimammate rat (Mastomys natalensis) 

k.
cotton rat (Sigmodon hispidus) 

l.
white-tailed rat (Mystromys albicaudatus) 

40.
Which of the following aspects of chemical restraint is not recommended for routine use with nontraditional laboratory rodent species?

a.
isoflurane inhalation anesthesia via induction chamber

b.
sedatives or tranquilizers administered 30-60 minutes prior to induction via inhalation anesthesia

c.
use of opaque nest boxes and/or induction boxes

d.
use of chambers with cotton or gauze soaked in inhalant anesthetic

e.
use of injectable anesthetics and analgesics recommended for M. musculus and R. norvegicus 

41.
According to the authors of this chapter, which of the listed sedatives/tranquilizers is NOT listed for use in nontraditional laboratory rodent species?

a.
acepromazine

b.
medetomidine

c.
diazepam

d.
midazolam 

42.
Which of the following analgesics were not recommended for use in nontraditional laboratory rodent species?

a.
buprenorphine

b.
butorphanol

c.
carprofen

d.
flunixin meglumine 

43.
Which of the following injectable anesthetics were not recommended for use in all nontraditional laboratory rodent species?

a.
ketamine plus acepromazine

b.
ketamine plus diazepam

c.
ketamine plus xylazine

d.
ketamine plus medetomidine

e.
tiletamine/zolazepam 

44.
TRUE OR FALSE:  When sutures are necessary, subcuticular absorbable sutures should be utilized whenever possible with nontraditional laboratory rodent species? 

45.
Which of the following injectable agents were not recommended for species-specific use in all species of mice?

a.
ketamine

b.
sodium pentobarbital

c.
fentanyl/droperidol (InnovarVetTM)

d.
diazepam

46.
Which of the following is not a recovery recommendation for nontraditional laboratory rodent species?

a.
recovery area at 35-37ºC for small rodents (< 500g)

b.
recovery area at 25-35ºC for larger rodents (> 500g)

c.
ambient temperature reduced 20-25ºC once the righting reflex returns

d.
use of species-specific, home-cage bedding to reduce stress

e.
SC administration of isotonic fluids (50-100 ml/kg) warmed to 37ºC to prevent postoperative dehydration

47.
Sciuromorphs used in biomedical research include dormice, squirrels, chipmunks, prairie dogs, and woodchucks… which species is used for studies of hibernation, hepatitis B infection, hepatocellular carcinoma, and cholesterol gallstone formation?

a.
ground squirrels (Spermophilus sp.)

b.
black-tailed prairie dogs (Cynomus ludovicianus)

c.
woodchucks (Marmota monax)

d.
chipmunks (Tamias sp.)

e.
dormice (Graphiurus sp. and others) 

48.
Sciuromorphs used in biomedical research include dormice, squirrels, chipmunks, prairie dogs, and woodchucks… which species is used for studies viral hepatitis, energy balance, and hibernation?

a.
ground squirrels (Spermophilus sp.)

b.
black-tailed prairie dogs (Cynomus ludovicianus)

c.
woodchucks (Marmota monax)

d.
chipmunks (Tamias sp.)

e.
dormice (Graphiurus sp. and others) 

49.
Sciuromorphs used in biomedical research include dormice, squirrels, chipmunks, prairie dogs, and woodchucks… which species is used for studies of biliary physiology, gallstone formation, and clostridial diarrhea?

a.
ground squirrels (Spermophilus sp.)

b.
black-tailed prairie dogs (Cynomus ludovicianus)

c.
woodchucks (Marmota monax)

d.
chipmunks (Tamias sp.)

e.
dormice (Graphiurus sp. and others) 

50.
Which two species of ground squirrel are most commonly used in research?

a.
Richardson’s ground squirrel (Spermophilus richardsonii)

b.
thirteen-lined ground squirrel (Spermophilus tridecemlineatus)

c.
California ground squirrel (Spermophilus beecheyi)
d.
rock squirrel (Spermophilus variegatus)

e.
spotted ground squirrel (Spermophilus spilosoma) 

51.
Which of the following is not recommended for working with wild-caught ground squirrels?

a.
manual restraint

b.
use of nest boxes to allow safe transfer into sacs for anesthetic restraint

c.
use of injectable anesthetics on animals when restrained within sacs

d.
use of isoflurane induction by placing sacs of animals into a chamber

e.
maintenance of anesthesia by administering isoflurane via mask or endotracheal tube, or injectables

52.
Which of the following injectable anesthetics is recommended for ground squirrels?

a.
ketamine plus acepromazine

b.
ketamine plus diazepam

c.
ketamine plus xylazine

d.
ketamine plus medetomidine

e.
tiletamine/zolazepam

53.
TRUE OR FALSE:  Prairie dogs may be restrained manually when necessary, but manual restraint is not recommended? 

54.
What two specific clinical problems may manifest in stressed prairie dogs?

a.
self-injurious behavior

b.
pica

c.
anal gland prolapse

d.
anorexia

e.
dyspnea

55.
Which of the following injectable anesthetics is recommended for ground squirrels?

a.
ketamine plus acepromazine

b.
ketamine plus diazepam

c.
ketamine plus xylazine

d.
ketamine plus medetomidine

e.
tiletamine/zolazepam

56.
Which sciuromorph used in biomedical research experiences a doubling of body weight in the summer while preparing for hibernation and a 50% weight loss during fall and winter hibernation?

a.
ground squirrels (Spermophilus sp.)

b.
black-tailed prairie dogs (Cynomus ludovicianus)

c.
woodchucks (Marmota monax)

d.
chipmunks (Tamias sp.)

e.
dormice (Graphiurus sp. and others) 

57.
Which hystricomorph used in biomedical research is used for studies of Alzheimer’s disease?

a.
chinchilla (Chinchilla laniger)

b.
degu (Octodon degus)

c.
guinea pig (Cavia porcellus)

d.
naked mole rat (Heterocephalus glaber)

e.
agouti (Dasyprocta sp.) 

58.
Which hystricomorph used in biomedical research is used for studies of atherosclerosis?

a.
chinchilla (Chinchilla laniger)

b.
degu (Octodon degus)

c.
guinea pig (Cavia porcellus)

d.
naked mole rat (Heterocephalus glaber)

e.
agouti (Dasyprocta sp.) 

59.
TRUE OR FALSE:  Chinchillas are relatively easy to handle and manual restraint is often adequate for many manipulations? 

60.
Which of the following analgesics were not recommended for use in chinchillas?

a.
acetylsalicylic acid

b.
buprenorphine

c.
butorphanol

d.
carprofen

e.
flunixin meglumine

f.
ketoprofen

g.
meloxicam

h.
morphine

61.
TRUE OR FALSE:  Recommended injectable anesthetics for use in chinchillas is a large list that includes acepromazine, ketamine and numerous ketamine combinations, medetomidine combinations, pentobarbital, and tiletamine/zolazepam? 

62.
Which lagomorph used in biomedical research is used for studies of iron storage disease?

a.
eastern cottontail rabbit (Sylvilagus floridanus)

b.
desert cottontail rabbit (Sylvilagus audubonii)

c.
pygmy rabbit (Brachylagus idahoensis)

d.
snowshoe hare (Lepus americanus)

e.
pika (Ochotona sp.) 

63.
Which lagomorph used in biomedical research is used for studies of adrenal function, hybrid fertilization, and western equine encephalomyelitis?

a.
eastern cottontail rabbit (Sylvilagus floridanus)

b.
desert cottontail rabbit (Sylvilagus audubonii)

c.
pygmy rabbit (Brachylagus idahoensis)

d.
snowshoe hare (Lepus americanus)

e.
pika (Ochotona sp.) 

64.
Which lagomorph used in biomedical research is used for studies of West Nile Virus viremia?

a.
eastern cottontail rabbit (Sylvilagus floridanus)

b.
desert cottontail rabbit (Sylvilagus audubonii)

c.
pygmy rabbit (Brachylagus idahoensis)

d.
snowshoe hare (Lepus americanus)

e.
pika (Ochotona sp.) 

65.
TRUE OR FALSE:  manual and chemical restraint techniques for both the snowshoe hare and eastern cottontail rabbit may be adapted form methods published for the laboratory rabbit? 

66.
TRUE OR FALSE:  manual and chemical restraint techniques for pikas may be adapted form methods published for the guinea pig? 

67.
TRUE OR FALSE:  the body temperature of pikas averages 104.2ºF, close to the lethal limit? 

68.
Which of the listed edentates is the only species commonly used in biomedical research, and is utilized for studies of leprosy?

a.
seven-banded armadillo (Dasypus septemcinctus)

b.
nine-banded armadillo (Dasypus novemcinctus)

c.
giant armadillo (Priodontes maximus)

d.
three-toed sloth (Bradypus sp.)

e.
silky anteater (Cyclopes didactylus) 

69.
TRUE OR FALSE:  Edentates have low thyroid activity, low metabolic rates, and low body temperatures that allow them to survive long periods of apnea? 

70.
Which of the following is not a precaution that should be kept in mind when attempting to manually restrain armadillos?

a.
armadillos have powerful legs and sharp claws that can inflict injury

b.
restraining by the tail alone results in self-injury as the armadillo unexpectedly jerks away from the handler

c.
handlers must be careful to not get fingers pinched under the carapacial plates as armadillos curl up in response to handling

d.
armadillos do have teeth and will attempt to bite if given the opportunity

71.
TRUE OR FALSE:  Armadillos may be readily induced by isoflurane in a chamber or face mask? 

72.
Which two of the listed venous sites are used to collect blood from armadillos?

a.
jugular vein

b.
superficial femoral vein

c.
caudal tail vein

d.
cephalic vein

e.
lateral saphenous vein 

73.
TRUE OR FALSE:  Bats are the second most widespread mammals on earth? 

74.
Bats are used in research for infectious disease studies which of the following agents?

a.
West Nile Virus

b.
rabies

c.
equine encephalitis virus

d.
hantavirus

e.
herpes simplex 

75.
Which of the following statements regarding manual restraint of bats is true?

a.
care should be taken to avoid bending wings in unnatural positions

b.
care should be taken to avoid traumatizing flapping wings

c.
pulling locked toes should be avoided to prevent distal epiphyseal fractures

d.
manual restraint should be minimized to prevent stress and hyperthermia 

76.
Bats may injure their teeth while biting on gloves during manual restraint… what technique is recommended to encourage biting bats to relax their jaws? 

77.
Which of the following statements regarding chemical restraint of bats is not true?

a.
inhalant anesthesia via facemask or induction chamber is recommended and preferred

b.
microchiropterans should be fasted preoperatively

c.
under general anesthesia, the wings should be folded and the animal placed on a warm water-circulating heating pad

d.
the wing patagium may be irritated and damaged by alcohol- and iodine-containing compounds 

78.
TRUE OR FALSE:  The external jugular vein may be used for blood collection in bats, but care should be taken to avoid fatal hematoma? 

79.
The grizzly or brown bear (Ursus arctos) is used in all of the following research study applications except… ?

a.
disuse osteoporosis

b.
disuse muscle atrophy

c.
depression

d.
heart, muscle, and bone physiology during hibernation

e.
diabetes 

80.
TRUE OR FALSE:  Manual restraint is not safe with bears, but operant conditioning may be used to train bears to accept handheld injections and oral dosing? 

81.
Chemical restraint in bears is most commonly induced by use of projectile darting systems (CO2 pistol or rifle) or pole syringe administering injectable anesthetic agents… what is the preferred target site on a bear’s body where the layer of fat is thinnest? 

82.
Which of the listed venous sites is/are not useful in bears for quick IV access via catheter or handheld syringe?

a.
jugular vein

b.
femoral vein

c.
lingual vein

d.
cephalic vein

e.
saphenous vein 

83.
TRUE OR FALSE:  The spotted hyena (Crocuta crocuta) is more related to felids and viverrids than canines? 

84.
TRUE OR FALSE:  Hyenas have emerged as an interesting animal model for studying common urogenital sinus? 

85.
TRUE OR FALSE:  Like bears, chemical restraint is required for safe handling, but hyenas may be trained through operant conditioning to offer body limbs for IM injections through a fence? 

86.
Which prosimian has emerged as an interesting animal model of Alzheimer’s disease?

a.
greater dwarf lemur (Cheirogaleus major)

b.
gray mouse lemur (Microcebus murinus)

c.
northern giant mouse lemur (Mirza zaza)

d.
hairy-eared dwarf lemur (Allocebus trichotis)

e.
ring-tailed lemur (Lemur catta) 

87.
While isoflurane works well for inducing and maintaining mouse lemurs, which anesthetic agent did the author report as his preferred chemical restraint of choice for this prosimian?

a.
ketamine plus acepromazine

b.
ketamine plus diazepam

c.
ketamine plus xylazine

d.
ketamine plus medetomidine

e.
tiletamine/zolazepam 

88.
Which vein may be accessed to collect small blood samples (< 0.3 ml) in the mouse lemur?

a.
jugular vein

b.
superficial femoral vein

c.
caudal tail vein

d.
cephalic vein

e.
lateral saphenous vein

ANSWERS

1.
d. is incorrect- marsupials have metabolic rates lower than equivalently sized eutherian mammals

2.
a. kangaroos & wallabies

3.
a. Virginia opossum (Didelphis virginiana)- also used for studies of parasitism, infectious disease, and toxicology

4.
sugar glider (Petaurus breviceps)- also used for studies of thermoenergetics, metabolism, gliding physiology and transthyretin expression

5.
e. Tasmanian bettong (Bettongia gaimardi), aka ‘rat kangaroo’- also used for studies of muscle physiology

6.
b. short-tailed opossum (Monodelphis domestica)- also used for studies of developmental anatomy and physiology

7.
d. long-nosed potoroo (Potorous tridactylus)- also used for studies of respiratory physiology and nonshivering thermogenesis

8.
f. sugar glider (Petaurus breviceps)

9.
b. isoflurane is recommended, but enflurane and sevoflurane may “also be used to effect” 

10.
true- marsupials are at risk to regurgitate under anesthesia

11.
a. Virginia opossum (Didelphis virginiana) 

12.
a. Virginia opossum (Didelphis virginiana)

b. short-tailed opossum (Monodelphis domestica)

f. sugar glider (Petaurus breviceps) 

13.
T- marsupials develop cataracts and hepatic lipidosis with dextrose-containing fluids

14.
f. sugar glider (Petaurus breviceps)

15.
a. acepromazine

16.
d. flunixin meglumine

17.
e. high body temperatures- insectivores have low body temperatures (91-95ºF)

18.
c. Asian house musk shrew (Suncus murinus)- also used in studies of metabolism, immunology, and reproductive physiology

19.
a. common tree shrew (Tupaia glis)- also used for studies of neurology and kinematics

20.
e. small-eared shrew (Cryptotis parva)- also used for studies of emesis and environmental toxicology

21.
b. Etruscan, pygmy shrew (Suncus etruscus)

22.
d. long-tailed shrew (Sorex araneus), aka Eurasian shrew- also used for studies of neurology, metabolism, and ophthalmology

23.
b. insectivores

24.
b. insectivores

25.
b. small shrews

26.
T

27.
d. decreased hematocrit

28.
e. white-footed or deer mouse (Peromyscus sp.)  - also used for studies of zoonoses, genetics, physiology, and behavior

29.
d. pack rat (Neotoma sp.)  - also used for studies of infectious disease, parasitology, and toxicology 

30.
b. kangaroo rat (Dipodomys sp.)  - also used for studies of behavior, renal physiology, and water conservation

31.
l. white-tailed rat (Mystromys albicaudatus)- also used for studies of infectious disease and parasitology

32.
f. voles and meadow mice (Microtus sp.)  - also used for studies of  reproductive physiology, cardiology, environmental toxicology, nutrition, behavior, infectious and parasitic disease

33.
i. sand rat (Psammomys obesus)- also used for studies of pancreas

34.
k. cotton rat (Sigmodon hispidus)- used for studies of infectious and parasitic diseases, carcinogenesis, and environmental toxicology

35.
c. rice rat (Oryzomys palustris)- also used for studies of reproduction, and environmental toxicology

36.
g. cane mice (Zygodontomys brevicauda)-  also used for studies of reproduction, and infectious disease

37.
a. pocket gopher (Geomys sp., Thomomys sp.)  - also used for studies of reproduction

38.
h. grasshopper mice (Onychomys sp.)  - also used for studies of infectious and parasitic diseases

39.
j. multimammate rat (Mastomys natalensis)- also used for studies of  parasitology, and carcinogenesis

40.
d. use of chambers with cotton or gauze soaked in inhalant anesthetic- not recommended because dangerously high levels of anesthetic may be produced

41.
b. medetomidine

42.
c. carprofen

43.
c. ketamine plus xylazine

44.
T- subcuticular, absorbable sutures reduce post-operative chewing of sutures and eliminate the need for handling to remove sutures

45.
d. diazepam

46.
d. use of species-specific, home-cage bedding- dusty bedding should be avoided to prevent airway obstruction

47.
a. ground squirrels (Spermophilus sp.)

48.
c. woodchucks (Marmota monax)

49.
b. black-tailed prairie dogs (Cynomus ludovicianus)- also used for studies of oxygen consumption, hibernation, and monkeypox infection

50.
a. Richardson’s ground squirrel (Spermophilus richardsonii) 

b. thirteen-lined ground squirrel (Spermophilus tridecemlineatus) 

51.
a. manual restraint- wild-caught ground squirrels are difficult to manually restrain

52.
c. ketamine plus xylazine

53.
T

54.
c. anal sac prolapse

e. dyspnea- prairie dogs are obligate nasal breathers

55.
e. tiletamine/zolazepam- propofol is also listed as suitable for prairie dogs

56.
c. woodchucks (Marmota monax)- consideration must be given to seasonal body condition (i.e., fat content) when anesthetizing wild or hibernating Marmota species

57.
b. degu (Octodon degus)- also used for studies of behavior, sleep, digestion, drug tolerance, diabetes mellitus, and cataract formation

58.
a. chinchilla (Chinchilla laniger)- also used for studies of otitis media, parasitism, cerebral blood flow, and reproduction

59.
T- best restrained by firmly grasping the base of the tail with one hand and supporting the ventrum with the other hand extending two fingers between the forelegs

60.
g. meloxicam

61.
T- see table 17-14, p 470

62.
e. pika (Ochotona sp.)  - also used for studies of locomotion, parasitism, and electromyography

63.
d. snowshoe hare (Lepus americanus)- also used for studies of brucellosis, and endoparasites

64.
a. eastern cottontail rabbit (Sylvilagus floridanus)- also used for studies of babesiosis

65.
T

66.
T

67.
T

68.
b. nine-banded armadillo (Dasypus novemcinctus)- also used for studies of immunology, respiratory physiology, reproduction, and metabolism

69.
T

70.
d. armadillos do have teeth and will attempt to bite if given the opportunity- while armadillos indeed have teeth, they do not usually attempt to bite

71.
F- armadillos may hold their breath up to 10 minutes, making isoflurane induction difficult; premedication with injectable anesthetics will relax the armadillo and minimize breath holding

72.
a. superficial femoral vein

b. caudal tail vein- ventral, between the 2nd, 3rd, and 4th boney tail segments

73.
T- second to rodents

74.
all infectious agents listed are studied in bats- bats are also used in studies of echolocation, reproduction, hibernation, and salivary anticoagulants

75.
all statements are true

76.
blow on them

77.
b. is NOT true- microchiropterans should be not be fasted preoperatively due to risk of hypoglycemia

78.
T

79.
e. diabetes

80.
T

81.
neck and shoulder areas- still require a 2-3 inch needle to ensure IM injection

82.
b. femoral vein- all others are useful, although the jugular vein may also be too deep to catheterize without a cutdown

83.
T- hyenas are classified in the subfamily Feloidea

84.
T- the clitoris and penis of the female and male hyena are “quite similar in size while flaccid or erect” and feature a single opening at the tip of the glans clitoris and penis

85.
T

86.
b. gray mouse lemur (Microcebus murinus)- develops senile plaques and neurofibrillary changes with aging

87.
e. tiletamine/zolazepam- diluted 1:10 in sterile water

88.
c. caudal tail vein- collected by advancing a 25-gauge needle on a tuberculin syringe at a 45º angle to access a coccygeal blood vessel located ~ 1/3 down the ventral midline of the tail

