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ESLAV Objectives

The objectives of the Society
are to promote and
disseminate

expert veterinary
knowledge

within the field of
laboratory animal science
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Contributing to
the humane use of animals in
. iomedical research and to the collection
" of informative unbiased and reproducible data.
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Reproducibility

* Experiments should be repeated giving same results any
place at any time (they should be “reproducible”)

» Experimental interventions are the only source of
difference

* Everything else is controlled for

e Strict control with variation is necessary
* Be aware of unintended biases

A. Bronstad - CroLASA/SLAS webinar 2022
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https://www.jax.org/strain/

Also Known As:B6, B6/J Also Known As:B6N, Black 6N
C57BL/6) is the most widely used inbred This is an NIH subline of C57BL/6
strain and the first to have its genome separated from C57BL/6J in 1951.
sequenced.

Susceptible to diet-induced obesity, type 2
diabetes, and atherosclerosis. Macrophages

Refractory to many tumors Five SNP differences have been
Background for maximal expression of identified that distinguish

most mutations C57BL/6J from C57BL/6ByJ and
Resistant to audiogenic seizures,

. , C57BL/6NJ.
Have relatively low bone density

Develop age related hearing loss
pes & This strain does not have the

deletion in the Nnt gene that has

from this strain are resistant to the effects of been found in the C57BL/6) strain
anthrax lethal toxin.
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Also Known As:B6 albino, albino B6
B6(Cg)-Tyrs?/1, or B6-albino mice,
are C57BL/6J mice that carry a
mutation in the tyrosinase gene.

Pigment is completely absent from

skin, hair and eyes in mice

homozygous for Tyre-?,

¢ |deal for creation of novel strains
with targeted mutations

Rodent Genetics

Fernando Benavides and Jean-Louis Guénet

* Genetic variability
* introduction to mammalian genetics
* overview of the main standardized strains
 genetically modified animals
* genetic monitoring
e rodent phenotyping.

Genetic background

Genetic drift
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Properties of the environment
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Impact on body functions
AND studies
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Lymphoid
tissue

Sensory pathways

Feedback systems

COMPLEX
SYSTEM

PHYSIOLOGICAL
ADAPTION!
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Properties of animals
AND
environment
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https://science.sciencemag.org/content/284/5420/1670.long

Genetics of Mouse Behavior: Interactions with
Laboratory Environment

John C. Crabbe'"", Douglas Wahlsten?, Bruce C. Dudek®
+ See all authors and affiliations

Science 04 Jun 1999
Vol. 284, Issue 5420, pp. 1670-1672
DOl 10.1126/science 284 54201670

Article Figures & Data Info & Metrics eletters PDF

Abstract
Strains of mice that show characteristic patterns of behavior are critical for

research in neurobehavioral genetics. Possible
laboratary environment were studied in several inbred strains UL EREILE
by simultaneous testing in three laboratories on a battery of six behaviors.
Apparatus, test protocols, and many environmental variables were rigorously
equated. Strains differed markedly in all behaviors, and despite standardization,
there were systematic differences in behavior across labs. For some tests, the
magnitude of genetic differences depended upon the specific testing lab. Thus,
experiments characterizing mutants may yield resulis that are idiosyncratic to a
particular laboratory.
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Biological variation AND
Experimental design
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10.05.2022

Control of biologic variation
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Control

Control of biologic variation
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Reduction of anbmal number

i

Move information per animal
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Properties of the
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Light — impact on experiments

* In general, lighting should be diffused throughout an animal
holding area and provide sufficient illumination for the
animals’ well-being while permitting good housekeeping
practices and adequate animal inspection

¢ In reality, light is a compromise between optimality for animals
and people who work with them
* |dentical lighting in the whole room is often difficult

e Light intensity decreases with the square of the distance
from its source.

e Light intensity may differ as much as 80-fold in transparent
cages from the top to the bottom of a rack

¢ Location of a cage on a rack affects the intensity of light to
which the animals within are exposed

LAS 302 2022 Environmental conditions

shadow

Animals
exposed to
strong light

Animals
living in the
shadow
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Design of experiments

Randomisation
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RANDOMISATION IN THE CAGES
AND ON THE ON THE RACK

LAS 302 2022

Proper
randomization

EXPa1

CONTROL

shadow

Animals
exposed to
strong light

EXP1

EXPa

EXP 2

EXP 2

Control

Control

Animals

living in the EXP2 [ =XP1
shadow

EXP1 | Control | EXP2
Control
Control | EXP 2 EXP1
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5/10/2022

PREPARE Guidelines

Adrian J. Smith

Planning Animal Experiments

A. Brgnstad - CroLASA/SLAS webinar 2022
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https://journals.sagepub.com/doi/full/10.1177/0023677217724823
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http://www.plosbiology.org/article/info%3Ad0i%2F10.1371%2Fjournal.pbio.1000412

The ARRIVE (Animal Research: Reporting In Vivo Experiments) guidelines
are intended to improve the reporting of animal experiments.
Published in the journal PLoS Biology and eleven other journals
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http://cdn.elsevier.com/promis misc/ARRIVE.pdf
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ARRIVE guidelines for
reporting animal studies

Provide detslls of:

a Housing itype of facility e.g. apecific pathogen free [SPF]; type of cage or
NousIng beCAng Material; UMber of cCage COMpanions; tBnk ahape and matenal
ete. for figh).

b. Hugbandry conditions (e.g. breeding programme, lightfdark cycle, temperature,
quality of water etc for fleh, type of food, access to food and water, environmenta
enrchment).

C. Welfare-reflated essesements and interventions that were carried out prior to,
during, or after the experiment.

https://www.nc3rs.org.uk/arrive-guidelines

A. Brgnstad - CroLASA/SLAS webinar 2022 29
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Part ||

* Good reporting

* accuracy, transparency, and the
efficient transfer of knowledge.

* provision of sufficient information to
other researchers in the field to
reproduce, replicate, or repeat
published findings.

* Independent and unbiased

* The process of Scholary publishing
* Reporing Guideliens
e External Peer review
* Dissemination

A. Brgnstad - CroLASA/SLAS webinar 2022 30
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Hypothesis generation
Plannin a study
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What is a hypothesis?

A hypothesis is a logical supposition, a reasonable

guess, an educated conjecture. It provides a
tentative explanation for a phenomenon under
investigation."

By formulating a series of reasonable guesses of cause
and effect we are able to understand and explore the
events in our surrounding environment

l\/

A hypothesis is important because it guides the researcKAn investigator may refexto the hypothesis to direct
his or her thought process toward the solution of the research problem or subproblems. The hypothesis helps
an investigator to collect the right kinds of data needed for the investigation. Hypotheses are also important

because they help an investigator to locate information needed to resolve the research problem or

subproblems

http://people.uwec.edu/piercech/ResearchMethods/Generating%20a%20research%20hypothesis/generating%20a%20research%20hypothesis%20index.htm
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“Collect the
right kinds of data needed for the investigation”

“guides the research”
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e What is a system

e Validity

220T JeUIgaM SY1S/YSY104D - peisuglg 'y

* Team
¢ Specify the

¢ Risk of Bias
¢ Blinding

* Brief history of research synthesis

¢ Systematic review of animal studies

¢ How systematic review inform Preclinical Science

¢ Internal and external validity

* Formal procedure of a systematic review (step by step)

¢ Databases and sources of information
¢ Data extraction

* Randomization
* Meta analysis
e Graphic presentation — Forest plots and Funnel plots

atic review

research question to answer

- evaluation

35

Search components

Intervention/exposure °

¢ (Welfare)-Impact of
interventions

¢ Refinement of procedures

Animal/animal species/population studied
How well characterized is the model?

¢ Basic biology characteristics

¢ Comparative aspects

¢ Species-specific needs

¢ Translational potential

Intervention

Animal

of interest

Phenomenon or Disease of interest/health problem
¢ Impact of the disease

¢ Prevalence of disease

¢ Pathogenesis

¢ Treatment of disease

10.05.2022
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Meta-analysis

forest plot funnel plot

size of the study /number of experimental subjects

measured average effect
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Seren Kierkegaard (panish philosopher)

» “Alle vil Udvikling — ingen vil
Forandring”

* «everyone wants development —
nonone like change»
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Experimental Design and Reproducibility in
Preclinical Animal Studies
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Contributing to
the humane use of animals in
_~~biomedical research and to the collection
" of informative unbiased and reproducible data.
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ESLAV EDUCATIONAL OPTIONS
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