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QUESTIONS

1.
The main approaches to measure behavior are:

a.
naturalistic observation, continuous monitoring and evoked constrained behavior.

b.
behavior can only be evaluated by observation of the animal in its natural habitat

c.
mice are simple creatures and have limited elaborate actions, so behavioral studies are conducted only in superior mammals.

2.
True or False.  Mice can exhibit many kinds of behavior, and the more common practice is to categorize them into a broad domain according to their presumed purpose or goal.

3.
Mice behavior could be influenced by:

a.
mainly by maturity, because age-related changes in behavior occur.

b.
many factors (sex, maturity, light cycle, cage enrichment…) that have to be taken into account before starting the experiment.

c.
if you use control and problem animals, you can avoid the influence of these factors on behavior.

4.
True or False.  Nowadays, there is agreement in the fact that cage enrichment improves results in the behavioral tests.

5.
Testing room should be ideally:

a.
 adjacent to the colony room in the facility, so mice can be moved quickly in their holding cages.

b.
 far from the colony room in the facility, to avoid odor or sound stimulation.

c.
 it does not matter where is located the testing room, if the experiment is always carried out in the same location.

6.
To clean the apparatus after the behavioral test, you could use:

a.
 sodium hypochlorite.

b.
 70% isopropyl alcohol.

c.
 detergent.

d.
 it is not recommended to clean between different animals, because mice are quieter if they detect a familiar odor.
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SUMMARY

The use of mice as genetic models has exploded in biomedicine and

nowadays they are widely regarded as model organisms for the study of

human behavioral disorders. Consequently, several behavioral test

batteries have recently been developed to provide a comprehensive

portrait of effects of a mutation in a wide variety of laboratory,

usually without specialists in behavior.

Behavior is so complex and exquisitely sensitive to multiple factors,

and mice have a rich repertoire of behaviors and a capacity for

performing intense, elaborate actions. There are several approaches to

measuring behavior:

- Naturalistic observation: the observer tries to be unobtrusive to

learn what the animals do in their natural habitats. Research of this

kind involves a constrained naturalistic setting that provides many

features of the natural habitat arranged in a manner that allows

continuous observation and control of food sources as well as intruders

and predators. This approach has been largely replaced by rigorously

controlled laboratory studies, but it is still valued in the ethologic

tradition of studying natural behavior.

- Continuous monitoring of behavior unobtrusively for 24h or more.

This approach requires automated apparatus and devices that are

relatively expensive, so it is not widely used in studies of mouse

behavior.

- Evoked constrained behavior: Mice are capable of learning difficult

tasks and their potential for novel behaviors is best understood by

generating pressure to change through special motivation or alterations

of the environment. Researches seek to isolate a specific behavioral or

neural process by controlling the stimuli received and limiting the

kinds of things that can be done in an apparatus.

Behavioral tests are typically very complex and can be implemented in

several ways, so there is usually a period of test development and

refinement. Inbred strains are especially valuable for this kind of work

because unlimited numbers of mice having the same phenotype can be run

under different conditions to evaluate different options.

Mice can exhibit many kinds of behavior, and every behavior can be

analyzed into finer components. Rather than count distinct behaviors,

the more common practice is to categorize them into a broad domain

according to their presumed purpose or goal (/Crawley, 2000; Whishaw and

Kolb, 2005/). The rationales for all such schemes is that the mouse is a

living system with inputs (sense organs, ingestion), outputs (motor

actions, elimination), motivations that propel actions and neural

processes that integrate many aspects of the organism.

Domains are often complex and usually multiple test are needed to

evaluate it. Using a specific behavioral assay to assess genetic

differences among mice should be interpreted cautiously.

Every measurement of any behavioral phenotype has some degree of

accuracy, precision, reliability, replicability and validity. Because

the amount of information in even a brief stream of behavior is

immense, it is a good practice to preserve a video record of ongoing

behavior for future reference.

Before starting a behavioral experiment, it is necessary to evaluate

the influence of different facts and establish a perfectly defined plan.

Facts that have to be taken into account are:

- sex: include both sexes in the study or just one? It is a good

practice to test both sexes, unless there is a compelling reason to

study only one sex.

- Maturity: what age is appropriate for the mice in the experiment?

Unless one is explicitly studying development and therefore observes

mice at many ages, it is acceptable to test mice in a narrow age range.

It is important to know whether age-related changes in behavior occur

at different rates for different genotypes.

- Light-dark cycle: mice are nocturnal animals are relatively inactive

during the light phase of the cycle if left undisturbed. Many behaviors

changes substantially with the time of the day.

- Home cage enrichment: researchers are now being urged to include a

variety of enrichment objects. There is no agreement in the field at the

present time as to whether or how much cage enrichment should be provided.

- Disease control: diseases as well as measures taken to control disease

can affect behavioral test data.

- Source of behavioral test equipment: laboratories often purchase the

apparatus from a commercial manufacturer, but there are several

manufacturers with different specifications.

- Scoring by human observer versus automation: Automated scoring of

behavior by a computer-based device offers several advantages in

addition to efficiency.

- Evaluate the test situation in the lab environment: local conditions

can influence the outcome of the test.

During the experiment, there are also some recommendations:

- To obtain high quality data with consistency, it is essential that

there is a detailed description of the procedures (from when it is taken

from its home cage in the colony room until it is returned home)

compiled and printed for daily use. It is also imperative when testing

behavior that the order in which mice of different strains, sexes and

treatment conditions are tested contains no preponderance of animals in

one group early or late in the test day or week.

- The test order for the entire experiment should be carefully balanced

prior to the first day, and it needs to be indicated clearly on the data

sheet. Once in the colony room, it is also important the order in which

mice are evaluated. This order of testing for the entire experiment has

to be balanced and randomized correctly.

- Ideally, the testing room will be adjacent to the colony room in a

facility, so mice can be moved quickly in their holding cages. It is a

good practice to make the testing room environment similar to the colony

room (temperature, humidity, odors).

- Technicians should handle mice gently to avoid stress: mice do not

appreciate being handled by a human if this step is short.

- It is better to view the animal in a video monitor than hover over the

apparatus to look during the trial, because distractions outside the

apparatus undermine test validity.

- After the trial when the mouse is back in its cage, the apparatus

needs to be prepared for the next animal Even if there is no urination

or defecation, the animals leave odors trails that will be of great

interest to the next animal. It is a common practice to wipe the surface

of the apparatus with 70% isopropyl alcohol between mice.

