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Chapter 20 – Euthanasia and Necropsy, pp. 665-677 

QUESTIONS:
1.  
Most rat necropsies are conducted within which of the following categories?

      a. diagnostic necropsy for determination of cause of clinical outcome

      b. rodent health surveillance

      c. complete necropsy for experimental purposes

      d. target organ collection or evaluation

      e. all of the above

2.
Several factors to consider when choosing the method of euthanasia include all of the following EXCEPT:

a. 
The method must be humane and produce minimal discomfort

b. 
The time elapsed until unconsciousness and death should be as long as possible

c. 
The method must have minimal impact on the experimental parameters being investigated

d. 
The method should consider the emotional effects on personnel.

e. 
The method should minimize exposure of laboratory personnel to physical and chemical hazards.

3.
According to the AVMA guidelines for euthanasia, rats weighing less than which of the following can be humanely killed by using cervical dislocation?:

a.
100 g

b.
200 g

c.
300 g

d.
400 g

e.
500 g

4.
Which of the following statement is false regarding decapitation of nonsedated rats?

a.
It entails danger to the operator of the rodent guillotine

b.
It can be difficult in fractious rats.

c.
It is cost effective and is considered the most humane method of euthanasia

d.
Some individuals find that placement of animals in position the rat in the rodent guillotine can be aesthetically displeasing and cause emotional impact to individuals conducting or viewing the procedure.

e.
It is considered "conditionally acceptable" method by the AVMA.

5.
Which statement is true regarding euthanasia of a rat in the United States?

 a.
The IACUC review involves careful examination of not only the method used but also the training and experience of personnel who conduct the procedure.

 b.
The method of euthanasia requires review by the IACUC only when the personnel are not trained in the procedure. 

c.
The individual conducting the procedure need not feel comfortable handling this species as long as the method used is consistent with the recommendations of the AVMA Panel on Euthanasia.

d.
Anesthesia monitoring is not required for a terminal procedure of a rat such as a whole-body or target organ vascular perfusion.

e.
All of the above.

6.
Many laboratories that conduct pathology assessments of rats use parenteral anesthesia followed by exsanguinations.  Which of the following is often the parenteral agent of choice owing to its effectiveness in inducing a inducing a reproducible deep surgical plane of general anesthesia?

a.
Ketamine

b.
Ketamine/Xylazine

c.
Ketamine/Xylazine/Acepromazine

d.
Sodium pentobarbital

e.
Tribromoethanol (Avertin)

7.
Which of the following is a true statement regarding the use of CO2 in rats?

a.
The use of long (5 minutes) and low (30%) concentration CO2 inhalation induces anesthesia and antinociception in the rat.

b.
The use of short (30 seconds) high concentration (70%) CO2 inhalation induces anesthesia and antinociception in the rat.

c.
CO2 is effective for euthanasia and for analgesia for most 

            procedures such as major survival surgeries.

d.
CO2 can be routinely used for use in radical terminal surgical procedures such as ventral midline celiotomy.

e.
All of the above are true.

8.
All of the following statements are true regarding the influence of euthanasia methods on experimental parameters in rats EXCEPT;

a.
Exposure to O2/CO2 as an inhalant anesthetic agent altered sperm motility, trophic hormone levels, and central nervous system acetylcholinesterase and choline acetyl transferase in the rat.

b.
CO2 has been shown to affect the respiratory system and hepatic metabolism in rats.

c.
Euthanasia produced by exposure to isoflurane for 3 minutes, as well as euthanasia by exposure to 2.5 minutes of CO2 on O2/CO2, altered liver metabolism in rats in comparison to data obtained from rats killed by decapitation.

d.
Euthanasia technique affects vascular arachidonic acid metabolism in rats as well as vascular and intestinal smooth muscle contractility.

e.
Intraperitoneal and intrathoracic injection of euthanasia agents and parenteral anesthetics can produce artifacts on the serosal surfaces of visceral organs.

9.
Which of the following is generally recommended as part of the euthanasia procedure by laboratories that use organ weight data or immnohistochemistry?

a.
Decapitation without anesthesia

b.
Decapitation under anesthesia

c.
CO2 followed by thoracotomy

d.
Exsanguination under anesthesia

e.
All of the above

10.
Artifacts can be produced by:

a.
Excessive tissue manipulation, improper dissection technique, and poor instrumentation

b.
Osmotically injurious moistening fluids

c.
Autolysis

d.
Poor fixation 

e.
All of the above 

11.
Rats should be necropsied as soon as possible after death as postmortem changes begin to occur immediately.  If immediate necropsy is not possible, the rat should be _______________ to slow autolysis.

a.
Kept at a room temperature

b.
frozen

c.
Refrigerated

d.
Soaked with alcohol

e.
Soaked in formaldehyde

12.
Which of the following is weighed to derive organ/_____ weight ratios for assessment of parenchymal organ size?

a.
Brain

b.
Lung

c.
Heart

d.
Liver

e.
Whole body

13.
Rapid exsanguinations of rats can be accomplished by all of the following methods EXCEPT:

a.
Severing the abdominal aorta

b.
Severing the tail artery

c.
Severing the vena cava 

d.
Severing the femoral arteries

e.
Decapitation

14.
Even if blood samples are not required, it is desirable to completely exsanguinate the animal to :

a.
Obtain consistent organ weights

b.
Provide for better histopathology or immunochemistry

c.
Prevent pooled blood in tissues from obscuring lesions during 

            the prosection process.

d.
All of the above are correct

e.
None of the above is correct

15.
Which tissue is collected first during necropsy of the rat?

a.
Skin

b.
Mammary gland

c.
Skin with mammary gland

d.
Eyes

e.
Brain

16.
Which tissue autolyzes most quickly after death?

a.
Skin

b.
Mammary gland

c.
Bone

d.
Heart

e.
Brain

17.
The order of organs of the abdominal cavity located and dissected first should be: 

a.
Liver, pancreas, spleen, mesenteric lymph nodes, GI tract

b.
GI tract, liver, spleen, pancreas, mesenteric lymph nodes,

c.
Spleen, pancreas, liver, mesenteric lymph nodes, GI tract

d.
Mesenteric lymph nodes, liver, spleen, pancreas, GI tract

e.
GI tract, mesenteric lymph nodes, spleen, liver, pancreas

18.
__________ should be kept contacting other tissues and the instruments used to dissect _________ should be rinsed off before contacting other tissues.

a.
Pancreas

b.
Liver

c.
Spleen

d.
Gall bladder

e.
Heart

19.
Lungs are often infused with fixative by syringe or by pressure infusion.  After infusion with fixative, the  __________ is ligated to keep the tissue inflated until it has fixed.

a.
Tongue

b.
Larynx

c.
Trachea

d.
Esophagus

e.
Aorta

20.
Which of the following is grasped gently to expose the testes from the scrotal sac?

a.
Kidney

b.
Prostate

c.
Bladder

d.
Epididymis

e.
Epididymal fat

21.
Which of the following statements is correct?  

a.
If it is not already filled with urine, the bladder is filled with saline by injection

b.
If it is not already filled with urine, the bladder is filled with formalin by injection.

c.
If it is not already filled with urine, the bladder is filled with sterile water by injection

d.
All of the above statements are correct.

e.
None of the above is correct

22.
Which of the following is collected with skeletal muscle by skinning the dorsal surface of a hind limb?

a.
Sciatic nerve

b.
Femoral nerve

c.
Obturator nerve

d.
Peroneal nerve

e.
Tibial nerve

23.
Spinal cord for routine studies is collected from which of the following regions?

a.
Cervical

b.
Thoracic

c.
Lumber

d.
Sacral

24.
If lumbar spinal cord is to be collected, the prosectors should collect in the ____________ vertebral region to ensure a cord and not spinal nerve root sample.

a.
T12-T13

b.
L1-L2 

c.
L3-L4

d.
L5-L6

e.
S1-S2

25.
Which statement is true regarding fixation of tissues?

a.
Overfixation is better than underfixation in aldehyde-based fixatives.

b.
For routine histology, tissues specimens are fixed by immersion in 70% alcohol for 24 to 48 hours.

c.
The best way to avoid overfixation is to fix for a specified amount of time and then transfer tissues to saline solution.

d.
Fixatives are chemicals or physical processes that are used to fix in time the relationships among cells, cellular components, and extracellular matrix.

e.
All of the above statements are true. 

26.
For immersion fixation techniques, the volume of fixative should always exceed that of tissue specimens by at least _____-fold for aldehyde-based fixatives and ____x for alcohol based fixatives.

a.
2, 10

b.
5, 10

c.
10, 20

d.
2, 4

e.
20, 10

27.
For adequate penetration of formalin fixative, tissues should _________________________.

a.
Be as thick as possible

b.
Be not be more than 5cm thick

c.
Be not be more than 5mm thick

d.
Be not be more than 0.5 mm thick

e.
Be not be more than 0.05 mm thick

28.
Which of the following fixatives are commonly used for eyes?

a.
Bouin's solution

b.
Zenker's solution

c.
Glutaldehyde

d.
Karnovsky's fixative

e.
None of the above

29.
Many of the fixatives entail hazardous agent handling and special waste handling considerations.  Which of the following is a true statement regarding commonly used fixatives?

a.
Formalin is a carcinogenic substance

b.
Bouin's solution has picric acid than can be explosive under certain conditions

c.
Zenker's solution contains mercury, a toxic material that can be readily absorbed into the body

d.
All of the above statements are true

e.
None of the above statements are true

ANSWERS:

1.
e
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b
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b
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c
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a
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c
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d
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