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QUESTIONS:

1.
True or False:  The PHS policy and AAALAC require IACUC oversight for the use of invertebrates in research. 

2.
The three major and economically important groups of mollusks include:

3.
Characteristics of gastropods include

a. 
most are aquatic

b.
external calcium carbonate shell

c.
muscular foot for locomotion

d.
gills for respiration

e.
well-developed head with eyes and paired tentacles

f.
all of the above


4.
Signs of successful anesthesia in snails include:

a.
lack of body and tentacle withdrawal reflex

b.
no blink reflex

c.
skin color change

5.
Some species within the gastropod group include:

6.
Characteristics of cephalopods include:

a.
have well-developed nervous systems

b.
have high metabolic rates

c.
most have an internal skeleton

d.
all of the above

7.
The defensive response of cephalopods is called:

8.
Examples of cephalopods include:

a. 
cuttlefish

b.
octopuses

c.
chambered nautilus

d.
all of the above

9.
The preferred anesthetic agent for cephalopods is:

10. 
True or False:  Hypothermia is acceptable for anesthesia for cephalopods. 

11.
Normal resting respiration rate for Octopus vulgaris (100-800 g) is:

12.
True or False:  A pulse oximeter can be used reliably for heart rate.

13. 
Examples of bivalves include:

a.
clams

b.
mussels

c.
oysters

d.
scallops

e.
all of the above

14.
True or False:  Anesthesia is usually required for gaining access to the soft parts of the animal (inside the shell). 

15.
A reliable anesthetic for oysters is:

16.
Annelids are a large and diverse group of segmented worm-like animals.  The three classes are:

17. 
Some anesthetic agents used for annelids include:

18.
The most common anesthetic agents for Arachnida (spiders and scorpions) are:

19.
True or False:  Hypothermia is an acceptable anesthetic.  

20.
True or False:  A Doppler ( with pin point-crystal head) can be used to obtain a heart rate for large spiders and scorpions. 

21.
Genus and species of the member of the Arachnida American Horseshoe crab is _____________, which is commonly used as a laboratory animal model.

22.
The blood of horseshoe crabs is blue, owing to the presence of __________.

23.
Injections of anesthetic agents in horseshoe crabs may be performed where?

24.
Examples of species in the order of Decapoda, in the crustacean group of arthropods include:

25.
Some anesthetic agents used for crustaceans include:

26.
Insects are arthropods with ___ major body segments.


27.
How many pairs of legs do insects have?

28.
____ is most commonly used as an anesthetic in insects, but side effects are common.  _____ is considered a better, more progressive choice.

a.
CO2, isoflurane

b.
CO2, hypothermia

c.
MS-222, ketamine

29.
Hypothermia is considered an acceptable anesthetic for surgical procedures in insects. T or F

30.
Caenorhabditis elegans is the most used nematode as an animal model in research.  Anestheic agents used for C. elegans include:

a. 
CO2

b.
4.5% ethanol

c.
propylene phenoxetol

d. 
all of the above

31.
Anesthetic agents used for echinoderms (sea stars, sand dollars, sea urchins) include ________  and __________.

32.
Do invertebrates feel pain?

33.  
True or False:   Invertebrate species should be given the benefit of the doubt and be given analgesics when subjected to potentially painful stimuli. F

34.
Two sources for euthanasia guidelines for invertebrates include:

ANSWERS:

1.
False.  Only AAALAC may require IACUC oversight if animals are housed in a centralized facility.  The USDA does have a document that provides information on the care and use of invertebrates (Information Resource on the Care and Use of Invertebrates.  AWIC Resource Series No. 8, 2000)

2.
Gastropods, Cephalopods, and Bivalves

3.
f

4.
a

5.
abalone, nudibranchs, sea hares, slugs, and snails
6.
d

7.
inking

8.
d

9.
MgCl2
10. 
F

11.
30 breaths / min

12. 
F.  A pulse oximeter will likely give false readings due to the presence of hemocyanin instead of hemoglobin.

13. 
e

14. 
T

15. 
Propylene phenoxetol (1% solution)

16. 
Polychaetes, Oligochaetes, and Hirudineans

17.
MgCl2, 5% ethanol, mephenesin

18.
inhalant- isoflurane, desflurane, sevoflurane

19.
F

20.
T

21.
Limulus polyphemus

22.
Limulus amebocyte lysate

23.
Through the arthrodial membrane into the cardiac sinus

24.
crabs, crayfish, hermit crabs, lobsters, shrimp

25.
IM lidocaine, ketamine, or xylazine

26.
3

27.
3

28.
a

29.
F.  Hypothermia may be used for brief immobilization, but should not be used for a surgical anesthetic.

30.
d

31.
MS-222 and MgCl2

32.
Sorry- this is a trick question.  No definitive answer exists.  Pain requires a cerebral cortex by definition, so invertebrates do not have one.  They do have nociceptor cells, they respond to “harmful” stimuli by withdrawal and escape behaviors.  This response is slowed when analgesics are used. 

33.
T

34.
The UFAW Handbook on the Care and Management of Laboratory Animals and the AAZV Guidelines for Euthanasia of Non-domestic Animals. 
