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Chapter 4 Euthanasia and Necropsy, pp. 117 – 139

QUESTIONS:
1.
Pain is not experienced if the following brain structures are non-functional.
a.
Cerebral cortex and Subcortical structures

b.
Cerebral cortex and cerebellum
c.
Midbrain and Subcortical structures

d.
None of the above

2.
True or False:  It is recommended that animals not to be euthanized in the presence of 
other animals that are not being euthanized at that time. 
3.
True or False:  Inhalant methods of euthanasia may take longer to produce death in 
neonates due to resistant to hypoxia. 
4.
Which of the following issues should be considered for selecting euthanasia method?

a.
Personnel safety


b.
Compatibility with post-mortem data collection

c.
Age and species of animals

d.
All of the above
5.
True or False:  No deviation from methods stated in AVMA, 2007 is acceptable.
6.
Which of the following statements is INCORRECT about CO2 gas?

a.
CO2 from dry ice or compressed gas can be used for euthanasia

b.
CO2 is non-flammable

c.
CO2 is odorless

d.
CO2 is non-explosive
7.
True or False:  A physical method must be followed after CO2 euthanasia to assure 
irreversibility.
8.
True or False:  CO2 gas euthanasia may affect the yield of healthy embryo in transgenic 
mouse colonies.
9.
What is the recommended percentage of the CO2 displacement in the euthanasia 
chamber?

a.
10%

b.
30%

c.
20%

d.
5%
10.
True or False:  CO2 gas may cause perivascular edema and extravasation of blood in the 
11.
What are the two disadvantages of the CO gas? Multiple correct answers.

a.
Flammable

b.
Explosive at concentration>10%

c.
Safety of personnel

d.
Long time is required for euthanasia >20 minutes
12.
What is the correct order of inhalation anesthetics with the longest induction time?

a.
Isoflurane, halothane, enflurane, sevoflurane

b.
Halothane, enflurane, Isoflurane, sevoflurane

c.
enflurane, sevoflurane, Isoflurane, halothane

d.
halothane, Isoflurane, enflurane, sevoflurane
13.
True or False:  Use of nitrogen and argon gases is conditionally acceptable for 
euthanasia in rabbits and rats.
14.
True or False:  The intracardiac injection of barbiturates should be only used in heavily 
sedated or anesthetized animals. 
15.
True or False:  Potassium chloride can be used as sole agent for euthanasia.
16.
Which of the following chemical is an acceptable agent for euthanasia?

a.
Neuromuscular blocking agents

b.
Magnesium sulfate

c.
Sodium pentobarbital

d.
strychnine
17.
True or False:  Cervical dislocation or decapitation without prior anesthesia requires 
scientific justification and the IACUC approval.
18.
What is the age cut off for using cervical dislocation for euthanasia in rats?

a.
<100 g

b.
<300g

c.
<200g

d.
<50 g
19.
True or False:  Use of penetrating or non-penetrating captive bolt can be used as sole 
method of euthanasia.
20.
True or False:  Microwave irradiation can be used for euthanasia using appliances that 
are available for general public use. 
21.
What is the age cut off for using cervical dislocation method for rabbit euthanasia?

a.
<2Kg

b.
<1.5 kg

c.
<1 kg

d.
<2.5 kg
22.
True or False:  Guinea pig fetuses that are 35 days may be euthanized by euthanasia of 
the dam.
23.
True or False:  Fetal hamsters less than 15 days old maybe euthanized by euthanasia of 
the dam.
24.
True or False:  Rat and mouse fetuses that are less than 15 days into gestation, 
euthanasia of the dam is adequate for the fetuses.
25.
Mouse and rat neonates can be anesthetized using hypothermia up to what age? 

a.
Less than 4 days old

b.
Less than 6 days old

c.
Less than 5 days old

d.
Less than 2 days old
26.
Which of the following organs are least susceptible to post-mortem changes? 

a.
Nervous system

b.
Eyes

c.
Gastrointestinal mucosa

d.
Skin

e.
Liver

f.
muscle
27.
True or False:  If the necropsy cannot be performed immediately, the carcasses should 
be preserved in the freezer.
28.
Prior to necropsy which of the following information is needed for animals?

a.
Animal identification

b.
Clinical history

c.
Research protocol and experimental procedures

d.
Reason for submission

e.
All of the above
29.
True or False:  The site of blood collection must be consistent because the values of 
total and differential WBC and RBC can be significantly different from one site of 
sampling to another.
30.
True or False:  The best time to collect urine from a mouse is after euthanasia directly 
from the bladder.
31.
True or False:  Complete exsanguination is recommended to obtain consistent organ 
weights, better quality histological sections and eliminating pooled blood in tissues. 
32.
Which organ cannot be visualized after skin removal?

a.
Preputial and clitoral glands

b.
Subcutaneous lymph nodes

c.
Thymus gland

d.
Salivary glands
33.
True or False:  In mice, testicles along with epididymides  should be sectioned prior to 
fixation.
34.
True or False:  In order to preserve the anatomical orientation of reproductive organs in 
mice during fixation, it is advisable to attach entire organs to a dry glass slide or an index 
card.
35.
True or False:  In rats, the patency of the common bile duct should be assessed by 
opening proximal duodenum and applying pressure on the gallbladder.
36.
True or False:  Adrenal gland located in caudal pole of each kidney should be sampled 
intact.
37.
True or False:  In mice, the entire respiratory tract, heart, aorta, tongue, larynx, 
esophagus, thyroid, parathyroid glands, thymus, and mediastinal lymph nodes are 
collected and fixed as a single unit, also known as “the pluck”.
38.
True or False:  Fixative should be infused into the lungs until the lungs attain the size of 
the thoracic cavity.
39.
True or False:  In mice, the eyes can be fixed insitu and processed in histological 
sections together with cranial bones.
40.
True or False:  For all species, the extracted brain should be examined and introduced 
intact in the fixative.
41.
True or False:  perfusion of nasal cavity with fixative is recommended for proper 
fixation of nasal tissues.
42.
Which of the following gross pathology descriptions are considered incorrect? Multiple 
correct answers

a.
Dark-red area

b.
Hemorrhage

c.
Tissue mass

d.
Neoplasia
43.
Frozen tissue samples are suitable with which of the follow studies?

a.
Immunohistochemical

b.
Histochemical

c.
Immunofluorescence

d.
All of the above
44.
In most studies how soon the samples need to be fixed in formalin?

a.
Within 30 minutes

b.
Within 1 hour

c.
Within 2 hours

d.
Within 4.5 hours
45.
What is the rate of fixative (mm/hr) penetration through the tissue?

a.
3 mm/hour

b.
1 mm/hour

c.
4 mm/hour

d.
6 mm/hour
46.
The frozen tissue samples should be preserved in what temperature?

a.
-40°C

b.
-20°C

c.
-80°C

d.
4°C
47.
How many hours most tissue samples should be fixed in formalin?

a.
12-24 hours

b.
24-48 hours

c.
72-96 hours

d.
48-96 hours
48.
What should be the volume of the fixative in the container?

a.
5-10 times more than the tissue volume

b.
10-15 times more than the tissue volume

c.
20-30 times more than the tissue volume

d.
10-20 times more than the tissue volume
49.
The ideal thickness of tissue samples is:

a.
3 mm

b.
5 mm

c.
10 mm

d.
15 cm
50.
True or False:  A major disadvantage of formalin fixation is the continuous formation 
of cross-linking amino groups resulting in conformation changes.
ANSWERS:
1.
a
2.
T

3.
T

4.
d

5.
F can be done with scientific justification and the IACUC approval
6.
a
7.
T

8.
F
9.
c
10.
T
11.
b and c
12.
b
13.
T
14.
T
15.
F can be used in anesthetized animals only
16.
c
17.
T
18.
c
19.
F. 
20.
F  Specialized equipment is needed
21.
c
22.
F
23.
T
24.
T
25.
b
26.
d and f
27.
F
28.
e
29.
T
30.
F.  Most of urine is voided soon after death.
31.
T
32.
c
33.
F
34.
T
35.
F.  rats do not have a gallbladder
36.
F. The adrenal glands are located in the cranial pole of each kidney
37.
T
38.
T
39.
T
40.
T
41.
T
42.
b and d
43.
d
44.
a
45.
b
46.
c
47.
b
48.
d
49.
b
50.
T
