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al model?
ection

cess of using animals for research,
teaching at RPCI



IS an Animal Model?

s may model analogous processes (relating one
or process to another) or homologous
processes (reflecting counterpart genetic sequences).



tically Engineered Mice

river of homologous modeling is
gineered or Manipulated

of genomic sequencing
enomic manipulation improved the

. model selection based on phenotypic

s of human processes as previously done.



odeling Concepts

eling vs many-to-many modeling.
del is pursued that generally
r phenotype to that which is being

ectious disease
ontaneous or induced monogenetic disease

-to-many- Results from analysis of a process in an
sm in which each component of that process is
ated at several levels.

m

o Org
o Tissue
o Cell



ny-to-many-modeling is more
common

ost common diseases such as
ex, often polygenic, with
e environmental influences.

advent of high-throughput techniques such
quencing, proteomics and transcriptomics
facilitated this process.

omparative genomics demonstrates the
impressive degree of genetic conservation
between common research species and humans.



nimal Model Classification
ontaneous or Induced

odels - normal animals with
ilarity to those of humans or by
f a species that arise

gh spontaneous mutations(s).

ed models- Animals submitted to surgical,
tic, chemical or other manipulation

Ing in an alteration to their normal
physiologic state.



—_—

2Xamples of Spontaneous Mutations

Jereditary Hyperbilirubinemia)
I'hese rats were jaundiced and the defect (a lack
the enzyme uridine diphosphate
curonyltransferase) was transmitted as an
itosomal recessive characteristic.




ontaneous models
e 1 Diabetes mellitus

etic mouse f




Spontaneous models

E-SCID (Severe combined Immune deficient
mouse)




r Spontaneous models

it- hypercholesterolemia
iabetes insipidus
immune thyroiditis
e Rats

nd mice with Duchenne X-linked
lar dystrophy

ith hemophilia A and B



uced models

]l important concepts in
edicine

an transplantati
-onary bypass
on angioplasty

acement of heart valves

| lopment of cardiac pacemakers

= Dis

o Surgical resection of the intestines including techniques
of colostomy

ery of insulin



ed models continued.....

d by diet or administration of
icals.

tocin- To induce diabetes as
e drugs destroy ta cells of the islets of

ocerhans.

nical mutagenesis approaches in mice and
afish.

duced models - discovery of vitamins, trace
minerals needs and pathogenesis of many diseases.



e recently...humanized mice

e deficient mice (SCIDs) are exposed
irradiation and then reconstituted
uman lls (generally hCD34+ human
matopoietic stem ells% these mice can then be used
tudy a variety of infectious and immunological

omising new model has been developed for
onalized cancer treatment - Transplanting tissue
ies from patients with tumors into a variety of
ne deficient mice and then testing various
treatment modalities to determine most efficacious
treatment for that patient’s specific tumor.



“€ss'of using animals for
g and teaching
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nimals in Research

imal science professionals
ilities of caring for the
animals, supporting quality research,
complying with a variety of

latory requirements.
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%
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use of animals in research is a
privilege and the animals must be
treated respecttully, carefully and
responsibly.



The IACUC

Jtional nimal are and se ommittee

l1onal committee is

ommittee is most commonly referred to as

Y "Institutional Animal Care and Use
Comml tee", or IACUC,


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=162

JC Basic Functions

many jobs. Some of them

. and approving animal use protocols
tted by investigators.

~ the animal care and use program
by conducting thorough reviews of tlEl)G program
“and inspections of the animal facilities

~ semiannually


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=163
https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=164

rivilege of Conducting
\esearch

""llllln.

ffective JACU otects both the individual
stigator and the mstitution, while inspiring
idence in the general public that animal research
ng performed in an ethical manner.

arch utilizing animals is a privilege, not a right.

= A single incident of serious noncompliance with
animal welfare regulation or guidelines can
jeopardize the entire institution's privilege of
conducting animal research.



3asic laws and guidelines that govern




or

es funds under a grant, award, loan, or
from a department, or agency of the
United States for the purpose of carrying out

research, tests, or experiments.



L0 what animals do the Animal
Velfare Regulations apply?

live or dead dog, cat,

an primate, guinea pig, hamster, rabbit,
y other warm blooded animal, which is

> used, or is intended for use for research,
ing, testing, experimentation, or exhibition
0ses, or as a pet”.

)

o
- PL

B Excludes mice, rats, birds, horses not used for
research and other farm animals.



T—

Public Health Service (PHS)

portant agency involved in



e Office of Laboratory Animal
Welfare (OLAW)

onsible for monitoring

pliance with PHS policy and
idelines. OLAW relies primarily on two
cuments for judging compliance, both of
ich are very important to animal research.

QUIPE

FOR Tl CANE AND USE OF

LABORATORY
ANIMALS




ication of PHS Policy

ers all vertebrate species used
ing, and testing.

n rtebrate animal used or
led for use in ch, research training,

entation, or biological testing or for

purposes.” (includes mice and rats).




ation for Assessment and Accreditation
f Laboratory Animal Care

nonproflt organization that

it is awarded AAALAC accreditation.

eral AAALAC accreditation is considered
a symbol of a commitment to excellent
tory animal care and use.




our Knowledge

Which organization is responsik
1d Prevention

y Animal Welfare



our Knowledge

Mice of the gen#i
rattus used in reses

The PHS policy






Getting Started

the Use of Animals in Research

al protocol form such as

is the experimental design of the animal
s planned?"



ISt be a compelling potential for benefit

’,'m

ENmMalhealth to warrant the use of animals

ider:

ng a human or animal disease
1 con

ause one of the 1A C members is a

scientist try to use language that a high
ool student would understand.

Make sure you explain medical terms, and
define abbreviations the first time they are
- used.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=172

B Experimental Design




IS the experimental design of the animal
studies planned?”

that the IJACUC needs to

xperiments it is very helpful
rt to make the

escription of the animal procedures
uld stand by itself. Once again, define all
viations the first time they are used to
ate comprehension.

B Try not to use technical language that only
specialists in your field would understand.

-


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=175
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ns)
nimals

cats
Rabbits

Rodents (guinea pig)s,
e

hamsters, rats, mic

ues, marmosets,

animals such as pigs
oats commonly used as

nimals commonly
ets such as dogs and

4
- e
:
%3
%]
27

Non-mammalian vertebrates
(poultry, amphibians, reptiles,
fish)

Invertebrates (crustaceans,
slugs)

Smaller life forms (insects,
arachnids, worms)

Single cell organisms (yeast,
bacteria, etc)




e o

Ing the Species

: evious work in the biomedical literature
hat validates se of a particular species in an animal
odel of a human disease.

e existence of a large body of previous laboratory data that
ulddhave to be repeated if another species was used
ad.

racteristics of the species that render it uniquely suited to
roposed research.

Size, availability and cost.

Availability of reagents or research tools unique to that
species.
B Cost savings alone is not an adequate justification for

using a particular species! The justification should be
based on sound scientific reasoning.

[ [=]



'ving the Number of
1dls Requested

-~ should be used to justify animal numbers.
imize the number of animals used but to
ber of animals for obtaining valid results.

1s acceptable to ask for animals that will be used to perfect
gical or other techniques prior to initiating planned

dies on cadavers from other approved protocols in advance of

procedure on a live animal are stron II;I encouraged. By doing
echniques can be perfected as much as possible before any
live animals are used.

E  Itis also acceptable to ask for animals that will be used in pilot
experiments in addition to animals requested for more robust
experiments.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=180

iption of the Animal Procedures

must include:

s, such as injections, administrations,
food or water restriction. Routes and

should be included.

1 methods, to include aseptic technique, the surgical
h, suturing, perioperative care and monitoring, and
erative analgesia.

B Anesthesia; requirement for and duration of pre-anesthetic
fasting, drug agents used, routes of administration, duration
of anesthesia, methods of anesthetic monitoring, and care
during anesthetic recovery.



Which of the following is helpful to thelAS
to make responses shorter

omplete scientific familiarity with the subject matter

form that require the reviewer to refer back to other

t to illustrate complex experimental designs

ustrate complex experimental designs



esting

Which of the foll@
species for research
d be used instead of invertebrates whenever

are higher on the spe ierarchy than rabbits.

st sentient species that can provide the needed data should be
red for use.

e species should be used 1nstead of

_invertebrates whenever possible.



Alternatives

Russell and Burch say
"Know Your 3 R's!"

BReplacement

ey described three important concepts now
10wn widely as the " k:

purpose of these concepts is to minimize
animal use and pain or distress while still
achieving the critical scientific objectives that
lead to advances in health and medicine.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=182

Tirst "R" is replacement

1s simply replacing the use of
-animal techniques.



nples of “Replacement” include:

ure techniques to replace animals

f computer software to model the
nacokinetics of drugs in place of animal



second "R" is reduction

reducing the number of animals used.

_ up sizes to obtain statistically
ificant data.

rming multiple experiments simultaneously so that
me control group can be used for all the
Iments.

ng tissues with other investigators so that additional
s are not needed.

iIng experiments so that animals serve as their own
controls, when scientifically appropriate.

‘B Using newer instrumentation that improves precision and
reduces the number of animals needed per data point.




“R" is refinement

ing experiments or procedures to reduce pain or
t must be used.

nesthetics that allo induction and reduced recovery times.

algesics that provide more extended pain relief postoperatively
frequent administration.

leeding and injection techniques that cause less tissue damage or

- Improv

ed surgical techniques that minimize trauma and the length of
anesthesia.

@ Check with the literature and your veterinarian to see if better techniques
have evolved that reduce pain or distress on the animals.



glfare Regulations require the
things regarding alternatives:

ipal investigator has
if painful or distressing
dures are proposed.

uate a written narrative provided by the
ipal investigator that describes which
source or sources were used to determine that
alternatives were not available.



https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=183

Organizations

ber of organizations that have
programs into alternatives to

hey include the

/\

(VNN

ALTERNATIVES g
TO ANIMAL TESTING .
MEFTNEMENT « REOUGTION * REPLACEMENT

INSTITUTE FOR IN VITRO SCIENCES
Advencing Scrence and Animaol Wellave Tegethes”



http://altweb.jhsph.edu/
http://www.iivs.org/

Avoiding Unnecessary Duplication

ked to document that your proposed
k is not unnecessarily duplicative.

Acceptance of new ideas in science is often dependent
pon the ability of other scientists to duplicate

blished reports. The IJACUC can allow duplication of
previous work if convinced that it is important
ientifically to do so.

£ the Namsonal Libex

x NCBl PUbQEd Search terms ST R

entered here.

\:\

AN Databases Pubd roteln
Search PubMed v| for mce

Limits Previewindex History Clipboard Detalls

o To get started, enter one or more search terms
About Entrez o Search terms may be topics, authors or journals

Text Version



USDA pain/distress

USDA Pain/Distress categories:
Categories
B No pain/distress

C [

E Unrelieved pain/distress

E Even if you use non-USDA covered species
(such as mice or rats) you will be required to
place your animals into pain/ distress
categories.

= A simple yet useful definition of a painful or
distressful procedure on an animal is this:

"A procedure that would cause pain or distress in
a human."



point Criteria

ed for intervention in research

tinue a painful procedure.

Remove an animal from a study:.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=197

point Criteria

ed for intervention in research

tinue a painful procedure.

Remove an animal from a study:.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=197

mples of Endpoint Criteria

t loss as a percentage of body

ess that cannot be
ics, sedatives or

medical conditions that cannot be

| olled with appropriate therapy (e.g. severe
systemic infections, kidney or liver failure, heart
disease).



At RPCI

as an endpoint often include
or volumes or tumor weight as a



ddressed in detail in your

al (or local) anesthesia refers to preventing
sensory perception in one small part or a

region of the body



rvival and Non-Survival Surgery

ery is surgery in which the animal
ness after anesthesia.

n animal undergoes survival surgery, aseptic
ile) technique it be used to prevent

yperative infections, "no matter what

ate species is involved.”

) ~on site must be properly prepared
prior to the incision. The hair/feathers must be
clipped and the skin must be disinfected.



https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=201
https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=45

surgery is surgery in which the
nized while under anesthesia,

en though the animal will not survive
ond the end of surgery, at a minimum these
edures should be fol owed

he surgeon should wear gloves.
he surgical site should be clipped.
he instruments and work area should be clean.



https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=204

ajor vs. Minor Surgery

is defined as:

ological impairment.

arotomy, thoracotomy, craniotomy, joint
cement, and limb amputation.

B Minor surgery is less invasive surgery that does
not meet the criteria for major surgery above.



Location

t can be used for surgery vary

ther a surgery is )
ther the surgery is survival or non-survival




esthesia and Analgesia

1a: A pre-anesthetic regimen may
ts that will provide analgesia

provide a duration of anesthesia that matches
the duration of the surgical procedure.



"stoperative Analgesia

stoperative analgesics will be
hen the anesthetic regimen is
t, dose, route, frequency,
nt should be discussed
nd approved by a veterinarian.

nimal Welfare Regulations and PHS
stress the importance of using
postoperative analgesics.



Postoperative Care for
Survival Surgeries

10uld be monitored to make sure it
N erly

animals larger than rodents, individual health

> records are usually maintained, with records of
y observations and treatments during the
stoperative care period.

smaller animals like rodents, group records
instead of individual records are usually kept.



ollection Information

simple guideline is to collect no more than
the body weight of blood at one time.

B [f a mouse weighs 20 grams, 0.2 ml (0.01 x 20= 0.2 ml)
could be safely collected.




e

lood Collection in Rodents

N - —
_—
|
.

from

e following locations
ot require anesthesia
lood collection:

vein
B Jugular vein
E [ateral saphenous vein




raining and Experience

erience and training in
oposed procedures.

egrees are useful

1tors of educati experience, they are
ten useful by themselves in evaluating an
ual's experience in animal research.




work requires the use of
ic agents, there are many
ations.

chemicals - including carcinogens,
ens, biological toxins, and organic
ricals

B Radioactive substances
& Recombinant DNA




nsiderations when using such
agents in animals

idental human infection or exposure is
if animals are anesthetized or sedated
ed with agents using a hypodermic

ing a toxic agent, know in advance what antidote or
o take if accidental exposure through an injection,
r break in the skin occurs.

It with the appropriate safety officer in advance of

experiments.

B Before beginning any animal studies involving infectious
agents, both research staff and personnel in the animal
facility must understand how to safely conduct the study
in the animal facility.



1avioral considere s prevent it.
, justifications for sing

vioral problems. For instance, adult male C57BL/
1 BALB/c mice will fight if not raised together from

le housing include:

problems.

Scientific reasons. If single housing must be used to
achieve scientific objectives, then the IACUC may
approve single housing.



"Euthanasia

iterally means a "good death". A more
le definition is a "gentle death".

e it is necessary to euthanize most animals as
xperimental protocols, it is very important to
use appropriate euthanasia techniques.



asia Training

er training for euthanasia is an area of
sis because of the increased potential for
animals.


https://www.aalaslearninglibrary.org/demo/References.asp?intReferenceID=283

‘Methods of Euthanasia

ethods can be broadly separated
d nonphysical methods.

include cervical dislocation,



02 Euthanasia
Advantages

> a rapid depression and
DSiS).
ole and non-explosive.

oes not introduce chemical residues into

loes not result in distortion of cellular
xcture.



ACUC Approval

performing research or testing
ng animals for teaching, you
~ approval before any use of




Making Changes after You Receive
| Approval

5 often considered significant are:

asing the number of animals used
on of new drugs/agents
ing an additional procedure

1g procedures in any way that might increase the
ess category in which the animals are placed

- 6. Using animals approved for use on one of your protocols
for use on another of your IACUC-approved protocols.




w3 he Laboratory Animal

3/7/2016 -



Housing

= Our institution use micro-isolation cages, which are
made of hard plastic and have a filter top to contain
allergens and to protect animals from potential
pathogens in the environment.

Individually Ventilated Cage System

| RN
OO daTImT



Animal Resources (LAR)

VI Aslh T G Y

Main Animal Facility
45,000nsf

¥,

41 Animal Holding

(ol Rooms

- 13 Procedure rooms
| ;il, Bio-Bubble room
i Cage Processing
- Areas

===

- -

Additional 5,000nsf

22 Animal holding
rooms

Pre-Clinical MRI,
GFP




“training in handling and
~ restrain

to restrain for the purpose of
tion and other
1 blood collection

il (away from the tail

d lift the mouse directly to the wire lid.




etermining Sex and Age

anogenital
nce 1s greater in
ale than the
female for all ages -
adults, juveniles, and
newborns.




Animal identification

B Rodents can be
identified with
the numbers 1
through 99 by
putting a hole, a
notch, a double
notch, or any
combination of
these three marks
in one or both
ears.




Common Routes of Drug
dministration in mice

\

= Oral .Gavage




UCK COLONY AT RPCI

\‘\

Animal model for liver
cancer

Ml







nificance of animal care



Final Comments

is Important

e about animal research, you
research community assure
imal research is

cted according to the highest standards.

our TACUC ¢ a

lety needs animal research and the
nying medical advances that have reduced
suffering and increased the quality of our lives.



AALAS

advances regponsible
laboratory animal

I, use

to bQ“Eﬁt

=~ people & animals. |

THANKS!




