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What is scientific research?

What is application scientific research?

Questions <+—» Answers

'\_\ https://calvarypresbyterian.org/event/adult-education-spiritual-formation-god-science-creation-derek-pursey/2018-04-15/
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* Question:

Why do you need animals in your drug
development and research?

Specific:
Who are humans closest relatives?

* Characters are traditionally phenotypic features.
(morphology, life cycle, etc.).

* But now you can also measure genetic
sequences directly.

+ Homologous characters: similarities attributed to
shared ancestry (e.g., mammal forelimbs).

» Analogous characters (f # ¥ #k): similarities
due to convergent evolution (e.g. wings of birds
and insects).
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Human Cat

Copynght @ Pearscn Education, Inc., publishing as Benjamin Cummings.
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a Organotypic explant culture

rowth
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(Air-tiquid interface - redium)
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b Cellular spheroids

Differentiation
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Nature Reviews | Molecular Cell Biology

CAE Apollo OVERVIEW  LEARN AND SUPPORT

ONE SIMULATOR. TWO SOFTWARE OPERATING SYSTEMS.

Alternate between Miise for state-of-the-art, model-driven physiology and Vivo for full facilitator control over all patient vital signs and responses. With
two operating modes, facilitators have the flexibility to choose the optimal platform for their indivi ized learning envi 1t and objectives.

POWERED BY MUSE WITH PHYSIOLOGICAL MODELING

With integrated physiology that is based on validated models of
cardiovascular, respiratory and pharmacological systems, Miise
accurately mimics medical conditions and responds automatically to
clinical interventions. That means your learners get a consistent,
objective learning experience every time until they master the skills
necessary to save a human life. All patient simulators come with the Miise
software platform.

& Software Updates o 90-Day Trial

Enhance Your Simulation With the Latest Version of Miise

= Learn More

®100% ~
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What is next?

Identify your key question before using animals.
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Screen Pharmacology
T " l """ 1 l
i1+ Anti-Tumor
: Activity : Chemistry
E (in vitro) E\

Optimized Schedule (in vivo)

Preclinical test / Toxicology and Formulation

t ...............................................................

Phase | / Il / 1ll clinical trials

9
\.
.
3
ARR

1. Simpler systems

2. Isolate individual actions of Treatments./Drugs
3. Shorter generation times

4. Shorter life spans

\
A
.

3
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Does the animal model resemble:

- Human behavior?

- Human physiology?

- Human biochemistry?
- Human genetics?

- Findings in animal can predict any
effects in humans, are you suure?

* Heart and kidney in dog

+ Brain in cat

+ Skeletal muscle in frog

* Intestine system in rat

+ Xenograft in mouse

+ Allergy response in guinea pig

« Genomic database in fruit fly

* Reproduction of antibody in rabbit & goat
* Axon in squid

2023117
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* Induced or experimental models
* Spontaneous or natural models
* Negative or non reactive models
* Orphan models

\\

P
>
charles river
PRODUCTS & SERVICES THERAPEUTIC AREAS CUSTOMER SUPPORT ABOUT US
BASIC RESEARCH
Rodent Surgery Health Monitoring & Genetically Genetic Testing Antibody Production
Diagnostic Services Engineered Mode! Services Services
Services
2014 RMS Catalog Health Reports Customized Model Partners

Find a Research Flnd a MOdel
Model

Show only
By Animal Type
Oimmunodeficient ~ [llnbred  [lOutbred  [IHybrid
) Rats [ Genetically Engincered [ Congenic
> Mice
> Gerbils 11BHSD2 Mouse & Genetically
> GiinesPigi Ideal For: Engineered
Cardiac hypertrophy, heart failure
> Hamsters Bred In-

31
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Induced or experimental models
Experimental models are most common. These refer to
models of disease that resemble human conditions in
phenotype or response to treatment but are induced
artificially in the laboratory.

Ex.

-Infecting animals with pathogens to reproduce human infectious
diseases

-Implanting animals with tumors to test and develop treatments

= >
<

Production of animal model :
genetic engineering

INBRED STRAINS

OUTBRED LINES

SELECTED LINES/ STRAINS
TRANSGENICS

KNOCK-OUT ANIMALS

KNOCK-IN ANIMALS

RANDOM MUTATIONS

CANDIDATE GENES

TRANSVECTION TO CELL LINES/OOCYTES

© o N R D=

33

3

3
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» Spontaneous or natural models

Ex: db/db mice, ob/ob mice.

* Negative or non reactive models (rabbits)

* Orphan models
(ex: mad cow disease, BSE)

2023117
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* Orphan models (3% 52#:54) :
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* The ethics of research involving animal (www.nuffieldbioethics.org)

* Guide for the care and use of laboratory animals
(http:llgrants.nih.govlgrants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-AnimaIs.pdf)

* Natural Pathogens of Laboratory Animals

» Laboratory Animal Medicine: Principles and Procedures

» Current Protocols in Mouse Biology

» Current Protocols: Laboratory Organisms and Animal Models

(www.currentprotocols.com)

- Start your Tech. development &

Sci. research.............

Identify your key question

Hypothesis

Computer modeling / ex vivo | in vitro study
Animal study / in vivo study ?

« BMIREE (BIRIR)

hoODN=
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