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The Jackson Laboratory

In 1929, Harvard-trained geneticist Clarence Cook Little founded
The Jackson Laboratory, based on the then-radical idea that mice
were key to understanding the genetic basis of human development,
diseases and disorders. Throughout the 1900s, that idea would
become increasingly central to the progress of biomedical research,
reaching ultimate confirmation when the mouse and human genomes
were sequenced at the turn of the century and proved definitively that
the two species share the vast majority of their genes.



[J:/iﬁﬁ?

[l:

f' %BJEJZ/E?’-I.,LL

W SCIG T4 T 5

ZI[|:'\ ]

:I’L,\

Mnbi=lsls

< SR ARTELF ]
kYl

let'\]




Animal Care and Use
Laboratory animals are used in biomedical
research as models for humans. Observed
behavioral or physiological changes exhibited
by these animals, when they are used in the
protocol, are assumed to be responses to the
experimental procedures. If non-experimental
variables caused by inadequate housing,
disease, or stress from improper handling are
Inadvertently introduced into the study they
can elicit similar responses which could skew
the data or totally confound the experiment.
The safe and effective use of animals in a
laboratory setting is an essential element

of your research activities.




The Animal Welfare Act (AWA), and PHS Policy
require that all Animal Users complete training on
the laws, regulations, and procedures associated
with animal care and use. This course is designhed
to fulfill that requirement, providing a quick
overview of the relevant laws and regulations

covering use of animals in a laboratory setting,
and the recommended procedures for working
with specific animals. The course includes
practical and essential information that will guide
you in the everyday care and use of animals Iin
your laboratory environment.


http://www.nal.usda.gov/awic/legislat/awa.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�

Importance of Proper Animal Care
Your primary responsibility when working
with laboratory animals is to treat them
humanely. With that in mind, the major
challenge is to manage the animals in a way
that minimizes their exposure to pain and
distress and maintains the integrity of their
physiological functions to facilitate the
generation of reliable research data. This
course will teach you how the proper
treatment of animals carries the added
benefit of minimizing the introduction of
unwanted variables into the research process.




Importance of Proper

Animal Care

Your care and treatment of animals must also
comply with the appropriate laws, regulations,
and with NIH policy. Many-of these laws,
regulations and policies were enacted in
response to public concern about the treatment
of animals in the research setting. Consequently,
your objective should be to freat your animals in
a manner that complies with the ethical and
legal imperatives prescribed for the humane
treatment of laboratory animals that will reflect
positively on NIH as a research institution.




Laws and Regulations:

The main regulations, policies and guidelines that apply to animal
use at NIH are:

The Animal Welfare Act (AWA)

The Public Health Service Policy on Humane Care and Use of
Laboratory Animals (PHS Policy)

U.S. Government Principles for the Utilization and Care of
Vertebrate Animals Used in Testing, Research, and Training
(Government Principles)

Guide for the Care and Use of Laboratory Animals (Guide)

NIH Manual 3040-2: Animal Care and Use in the Intramural Program



http://www.nal.usda.gov/awic/legislat/awa.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�
http://grants.nih.gov/grants/olaw/references/phspol.htm�
http://www.nap.edu/readingroom/books/labrats/�
http://oacu.od.nih.gov/NIHpolicy/3040-2.pdf�

Structure and Accreditation The DDIR delegates to the

Director of the Office of Animal
Care and Use (OACU) overall
responsibility for ensuring that
the ACU program complies with
applicable policies and
regulations.




Pain and Distress

There is also a pragmatic point of scientific logic that supports minimizing
the exposure of research animals to experimental pain or distress. Animals
respond to pain and distress with changes in their normal physiology which

can skew data being collected.
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Alleviating Pain and Distress

Animals, like humans, can be expected to
generate a stress response to novel stimuli.
Handling animals very early in life, even as
new-borns, to "gentle them" is a procedure that
has been widely used on a variety of species to
familiarize the animals with the handling
process. When animals are trained this way to
associate handling with pleasant circumstances
they are much less likely to generate a stress
response later in life when they are handled.




Alternatives

The Three Rs:

Reduction: Reductions in the numbers of animals used to obtain information
of a certain amount and precision.

Refinement: Decrease in the incidence or severity of pain and distress in
those animals that are used.

Replacement: Substitution of insentient material for animals or substitution
of a lower species, which might be less sensitive to pain and distress, for a

higher species.

Ref inement

Reductmn

Replacem ent




Minimizing Exposure to Disease
when Working with Animals

Standard laboratory protective
clothing includes:

Uniforms - Uniforms are clothing, such as
surgical scrub suits and coveralls, dedicated for
wear during work in the animal facility. A
uniform should not be worn outside of the animal
facility or research setting. For example,
uniforms should not be worn in public cafeterias,
lecture halls, and medical patient care areas.




Gloves - Lightweight vinyl or latex gloves prevent
contamination of the skin with pathogens that may be on
animals' bodies or on surfaces soiled by their excreta.

Lab coats - Disposable lab coats and coveralls protect
street clothes from contamination with animal pathogens.
Lab coats should not be worn outside of the animal
facility or research setting. For long term work in the
animal facility, a uniform may be substituted for these
types of covering garments.




Mucous Membrane Protection —

A device or a combination of devices such as
face shields or surgical face masks
combined with protective glasses or goggles,
worn to protect the mouth, nose, and eyes
from splash or droplet contamination. The
degree of protection needed varies with the
specific procedure being conducted and
should be adjusted to the level of the
anticipated risk. Full face shields provide
splash protection for all of the facial mucus
membranes. Partial mucous membrane
protection is provided by using only a face
mask and may be appropriate when the fecal
oral route of contamination is the only
concern.




Shoe Covering - Stretch booties, usually
made of paper or plastic, are worn over
street shoes to prevent the transfer of
pathogenic organisms. Booties should
not be worn outside of the animal facility.
Dedicated footwear can be substituted
for shoe coverings during long-term
activities. If dedicated shoes are worn,
shoe coverings may be used to cover the
shoes when outside the animal facility,
but the shoe covers must be removed on
return to the facility.




Cage Systems

Cage systems that meet the general
requirements for maintenance of normal body
functions and provide moderate protection
from exposure to pathogens are described as
"conventional" cages. Conventional cages,
however, do not adequately protect rats and
mice from airborne diseases to which they are
highly susceptible so cage systems that are
specially designed to provide extra protection
from these pathogens are used.Rodent viruses
and other airborne pathogens may be
transported by clinging to dust particles and
other particulate matter suspended in the air R | -
inside and above the animal cage. The risk of
exposure to these organisms is reduced by

Increasing fresh air circulating around the
cages, or filtering the air.




water
Sanitation
Filtered Air Unit




Observing and Reporting Problems with Animals

While animal health is the charge of the
veterinarians, you will have a
responsibility to observe and report
changes in an animal's health and to
inform the veterinarian or animal facility
manager so that the animal can be
treated. Immediate identification of sick
or injured animals is critically important
In a research setting because the animals
are closely confined, and housing space
Is frequently shared by several
investigators. Infectious disease in one
group of animals could jeopardize all of
the animals in the room or building.




Signs of lliness and Injury:




Picking up mice.

When picking up mice, always hold the
mouse by the base of the tail. This can be
done with either forceps or your fingers.

DO NOT pick mice up by the tip of the tail.
If you pick a mouse up by the tip of its tail,
the mouse may spin in tight circles when its
feet lose contact with the cage surface. If
this happens, the tip of tail can be pulled off.
Additionally, a mouse held by the tip of its
tail can "climb up its tail" and bite you!




Separating mice/rats by

gender.

Separating mice/rats by gender
can be difficult, especially when
they are young and males'
testicles have not descended into
the scrotum. Compare the
relative distance between anus
and urinary papilla. The distance
between the anus and the urinary
papilla is greater in the male.
This photograph illustrates that
the mouse on the right has the
lesser (shorter) distance between
the anus and the urinary papilla,
so it is the female.




Restraining Rats.

Rats can be caught and lifted by the base of their tail, or you can grasp
them around their body as illustrated in this photograph. If you grasp the
rat around its body you can prevent it from biting you by placing your
index finger snugly under the jaw against the point of the shoulder ahead
of the right front leg. Your thumb is placed behind the left front leg which
pushes it forward against the left side of the neck. This grip secures the
head, and the rat cannot reach around to bite. For large rats, keeping a
good grasp on the tail will give you additional control.




Guinea Pigs.

Guinea Pigs have no tail and must be caught by grasping them
around their body. They are very inclined to avoid being caught
by scurrying around the cage and whistling loudly. When they are
caught they rarely attempt to bite but may reach forward with
their hind feet and scratch with their long toe nails.




Rabbits.

Rabbits are characterized by their thin bones,
fragile skeleton, and heavy muscles on their back
and hind legs. When restraining and lifting a rabbit,
the most important thing to remember is to support
the rabbits rump as you pick it up. If the rabbit
Kicks, even one time, when its back feet leave the
cage floor it can break its back, be permanently
paralyzed and have to be euthanized. The correct
technique is to approach the rabbit with your hand
held high over the back, grasp the skin over the
shoulders and slide your other hand between the
back legs to support the rump before you lift the
animal off of the cage floor.

(L




Intra-peritoneal injection.

1. Restrain the mouse by grasping the skin along its back with your
left hand (if right-handed).

2. Clamp the tail between your ring finger and little finger for
additional control.

3. Position the mouse so that it's head is down. (Intestines, stomach,
etc. should fall forward and create a small space in the posterior
portion of the peritoneal cavity.)

4. Insert the needle a little off to the side of the center line (to miss
the bladder).




Collecting a blood sample.

1. Give general anesthesia.
2. Use capillary tube treated with heparin inside so
that the blood doesn't clot.
3. Introduce the tube into the medial canthus of the
rodent's eye, directed toward the back of the orbit.
4. Rotate the tube to cut into the venous sinus in
the back of the orbit. Samples may be more difficult
to collect from rats because they have a venous
plexus rather than a venous sinus at the back of their =
orbit and the vessels can be hard to locate. B
5. Blood flows down into the capillary tube.
6. Remove tube and apply gentle pressure against
the eye with a gauze sponge to stop the bleeding.
7. Watch the animal closely to prevent cagemates
from injuring it during its recovery from the
anesthesia.




Giving Injections/Taking

Samples

Rabbits: Rabbits are frequently used to produce
antibodies to an injected antigen and large (50 ml) blood
samples are collected for harvesting antibodies.

Drawing a sample.

1. Blood is usually collected from the auricular artery
(dark line) that lies along the middle of the top surface of
the ear.

2. A large bore (18 guage) needle is most frequently used
to draw samples.




Giving Injections/Taking
Samples

Rabbits: Rabbits are frequently used to produce
antibodies to an injected antigen and large (50 ml)
blood samples are collected for harvesting
antibodies.

Intravenous injection.

1. Use marginal ear vein, the dark structure along
the lower margin of ear.

2. Shave the hair over the vessel to be used.

3. Use small bore (23-27 guage) needle with a
syringe or insert a similar gauge scalp vein set
(needle with catheter).

Marginal vein




Anesthesia/ZAnalgesia

Pentobarbital [Somnifer].

Delivered intravenously (1V) because it is
chemically formulated for that route of injection

If it's delivered outside of vein, irritates and can
damage tissue

Can be diluted with saline and used
intraperitoneally for rodent anesthesia

This is a Drug Enforcement Agency (DEA), Class-
Il drug, requires a license and special record
keeping



Survival Surgery

Anesthetize the animal

Remove hair by clipping, shaving, (or plucking,
mice)

Thoroughly clean the operative site with a
germicidal soap to remove surface debris and
bacteria

Secure the animal on the surgery site (ensure
alrways are clear)

Apply surgical drapes
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