Ethical considerations in experimental animal’s
research

Khaled Greish MD, Ph.D.

Professor, Molecular Medicine
khaledfg@aqu.edu.bh




cillgsa oladiwly olell Caadl el Aial
oy bl

liy Jacil

IJESS";\'DFEI user name

—

English @_'___— Ayl

Oloall $o 0l 90 blgwall Nio gle Jui Ai bl mleoll ~ Macoall 0= ()

olgnall G501 o cuslal

9B 13 2,5 o3 gio Loyl it J3ib Ghlaell nale Aiksl yiios Jas Loiss) JB () Al Jow, 3e ) 5,08 i o2 olmog @Bl olg, gall Cagaall b cla
L IglB ((nd 84 ) nlll ,Sib ¢ o alSI (Buud .5, oF nads nSauol o nod llod . gl il Jio CalSIl Il £l a8) JI5 gilnell Gadis o wpill JST2 agls calss
(2l b, 25 J5 2)) JB Sl oiledl B W Glp Ul Yo,

witos - [ lg) a8 nifub lgbge aejid Juiljw! it Ulés o s nil, 31 .gilaell nlids 15 AaSy sk, alS toins (B all Jou, gu] g F)) B8 il pe
T I VO
?bﬂ,ullgm:;bmuilgbulamn,b?nulﬁl :‘_l.u:] dlB Iglngnal.:nlllglnldldg-n,ullgamnl.ll ?n,ﬁc@nl.llnc,}:u,l.ﬁgwbdl w9 _
- Bl n:.,:.l [uo,l.ll uul.-u. é.. d’r.l IQJ,J o I.Ig lgicas .1I lgifiu llg lgicthi

I Jguw, oblb olise 5,59 o () il g, Lold .Jox nis 1316 ,Laill go Ja)) hils Jos () ntit Jow, 6l () shex o1 Al e 32 3915 piig 20l s,
il Aosgull vad b AL ,BI MI)) JBS AL Jouw, b J JUiiS ;Laill yo id cbbd ((SJodll Iad ol Sfeall Iid 1) (o)) -l CiSmb olyds pumed [)
-meii sl itey nwl, 5,550 wl,83 yitey ((riaig nesad Bl JI Kb nild Sl nlll ciSle

ilell vad b nUI IgH)) :JUid nikous o085 Guad 26 saew () Jouw Ml so JB [y Aalhiiall o1 Jow o¢ fosa oilp Gl il acais 3915 9il ¥9s9
((falbo IhglSg .Anllo LibgiS, 16 .foarall

>0
—t
—t
O
S~
S~
3
<
3
)
>
o
-
=
D
o
<
D
(0] ¢]
S~
wn
0,
~
>
(@)
cC
(@)
S~
<
M
s
S~
(@)
(o]
(0]
o
O
S~
Q
=




Outline

» |s it Ethical to use animal in research?

» the 3 R’s rule

» The 5 rights

» Humane end points

» International laws to protect animal rights
» Bahrain act- 52

» Animal ethical applications



Is it Ethical to use animal in research?

Why not replace animal studies with studies solely on humans?

Its not only about medicines for humans, but many medicines also developed on
animals are used to treat animals.

Almost 9 out of 10 medicines that are developed for humans are the same or very
similar to those used by vets.

If we do replace animals with humans, are all humans equal, do we all have equal
rights. Should we replace the use of animals with the mentally/physically
disadvantaged as occurred in the Nazi era or use criminals or those soon to be
executed (as is suggested to occur in China). What about volunteers?

Do you really know what you are letting yourself in for and the potential
consequences of acting as a human volunteer (remind them of the recent TGN1412
trial), particularly the long-term consequences of acting as a subject.

Is the person in the developing world who uses the money gained from volunteering
to prevent their family from starving truly giving “informed consent”?

Is it right to “export” our clinical trials to those less fortunate than ourselves?



Is it Ethical to use animal in research?

» There are, however, other views of the moral value (or status)
of animals that influence the question of if and how animals
are used in research.

» Animal rights theorists equate the lives of animals (or some
animals more than others) with those of human beings and
believe that humans do not have the right to use animals
solely as a means to a human end. Others have taken political
and social action to draw attention to their views.



Can animal models truly replicate human diseases?

We have similar genes (mice share >90% of their genes with humans) and
vital organs (in the same places doing the same things).

Humans and animals get similar diseases e.g. dogs and cats get diabetes
and asthma whilst ferrets develop a flu-like condition. In addition, the
advent of genetic technologies has enabled us to create better models of
human diseases

There are some differences between species that result in differences in
the ways in which individual species handle or metabolize compounds e.g.
thalidomide.

As we become more aware of these, we can design our studies
accordingly.



The Three R’s of using animals in research

* The Three R’s are principles of
good science that scientists
must adhere to when
conducting animal-based
research.

* First R- Replacement Using non-
animal alternative wherever
they exist in order that the only
research done using animals is
that which can be done no

This is synthetic skin.
other way. It can be used in some

research situations.



Difference between in vitro, and in studies

Available in vitro systems:

Cell line;

Isolated Haptocytes
Primary renal epithelium Isolated organs;
Hematopoietic stem cells Lung, Skin, Intestine
3 D,Co-culture

No matter how good individual organ model is, they will not replace animal testing unless
they are organized into a predictive integrated testing system to mimic the kinetics of a
chemical in humans.

NOT YET POSSIBLE




Advantages and Challenges
of In Vitro Testing for Nanoparticles Toxicology

*Save animals

*Cost effective

*Efficient

*Homogeneous and stable

*Eliminate secondary effects caused by
inflammation

*Easy to delineate the mechanism of toxicity

*/n vitro environment lacks complete

pattern of stimuli (cytokines, growth
factors, extracellular matrix, other cells)

*Cultured cells do not represent in vivo
phenotype

sMonocultures do not replicate in vivo
responses

*Cell culture experiments do not
replicate chronic exposure

*Luck of standardized methods of cell
line maintenance and experimental
protocols



Second R- Reduction

Using as few animals as possible to
attain statistically significant results, &

. =+ N
as well as finding ways to cut down on | s 4

the number of animals used for any
specific part of research.

This is done mostly through
experimental design and the use of

statistics.



Which Percentage Applies To Which Animals?

2.5% 05%




Other
Mammals

Birds



Second R- Reduction; Examples




Second R- Reduction; Examples 3

Synthetic cannabinoids nano-micelles for the management of triple negative | M)

breast cancer

Khaled Greish®®*, Aanchal Mathur®, Reem Al Zahrani®, Sara Elkaissi?, Muna Al Jishi®,

Osama Nazzal®, Safa Taha?, Valeria Pittala®, Sebastien Taurin
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* Department of Molecular Medicine, and Nanomedicine Unit, Princess Al-Jawhara Center for Molecular Medicine and inherited disorders, College of Medicine and Medical

Sciences, Arabian Gulf University, Manama, Bahrain

¥ Department of Drug Sciences, University of Catania, Catania, Ttaly
* Department of Obstetrics and Gynecology, University of Utah, Salt Lake City, UT, USA

9 Department of oncology, Suez Canal University, Egypt

ARTICLE INFO

Keywords:
Cannabinoids
WING5,212-2
Breast tumor
4T1

Micelle
THBC

ABSTRACT

Triple-negative breast cancer (TNBC) is a highly heterogeneous disease with poor prognosis and inadequate
therapeutic outcome. This contribution reports the use of a cannabinoid derivative, WIN55,212-2 (WIN) on the
growth of TNBC in a 4T1 syngeneic mouse model. To reduce the well-known psychoactive side effects of can-
nabinoids, we prepared a nanomicellar formulation of WIN (SMA-WIN). In vivo biodistribution, in silico ADME
predictions, anticancer activity, and psychoactive effect of WIN and SMA-WIN studies suggest that SMA-WIN
formulation can reduce to greater extent tumor growth with milder psychoactive side effects when compared to
free drug. Finally, the effects of WIN and SMA-WIN in combination with doxorubicin (Doxo), an established
chemotherapeutic agent for the treatment of TNBC, were investigated in vitro and in vivo. SMA-WIN in combi-
nation with Doxo showed therapeutic efficacy and was able to reduce the tumor volume of TNBC murine model
drastically. Moreover, SMA-WIN, while favoring drug tumor accumulation, minimized the adverse psychoactive
effects that have impeded the use of this agent in the clinic. To our knowledge, this is the first report for the
assessment of cannabinoid nanoparticles in vivo for the treatment of TNBC and its enhanced anticancer effect at
low doses with Doxo. These findings suggest a new therapeutic strategy in the management of TNBEC.

When applicable use the same animals for multiple experiments to obtain more/different set of data




Second R- Reduction; Examples 4

Confidence Interval (2-sided)
Power

Ratio of sample size (Group 2/Group 1)

Group 1
Mean 100
Standard deviation 15
Variance 225

Sample size of Group 1
Sample size of Group 2

Total sample size

*Difference between the means

Input Data
90%
90%
1
Group 2
80
10
100
10
10
20

Difference*

20

*OpenEpi, Version 3, open source calculator SSMean (http://www.openepi.com/SampleSize/SSMean.htm) accessed Jan , 2019

OpenEpi development was supported in part by a grant from the Bill and Melinda Gates Foundation to

Emory University, Rollins School of Public Health.



http://www.openepi.com/SampleSize/SSMean.htm
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Reduction; Summary

Refer to methods which minimize animal use and enable researchers to
obtain comparable levels of information from fewer animals or to obtain
more information from the same number of animals, thereby reducing future
use of animals.

Improved experimental design and statistical analysis
Techniques, such as imaging , which require smaller numbers of animals
Genetically similar animals

Sharing of animals/animal tissues (e.g. whiteboards indicating future use in
animal facilities)

Use of new techniques/technologies
Recording multiple parameters in single animal
Pilot studies



To use animals at Animal Care Facility you must:

* Have an approved and up to date (active) animal
use protocol

* Be certified by the Animal care unit to use animals
in research or teaching

 Complete any additional training needed
e Ensure the humane care and treatment of animals



3rd R, Refinement

* to alleviate or minimize the pain, distress and
other adverse effects suffered by the animals
Involved or enhance animal well-being.



The 5 rights

1. Freedom from Hunger and Thirst
by ready access to fresh water and diet to maintain health and vigor.
2. Freedom from Discomfort
by providing an appropriate environment including shelter and a
comfortable resting area.
3. Freedom from Pain, Injury or Disease
by prevention or rapid diagnosis and treatment.
4. Freedom to Express Normal Behavior
by providing sufficient space, proper facilities and company of
the animal’s own kind.
5. Freedom from Fear and Distress
by ensuring conditions and treatment which avoid mental suffering.



The 5 rights

First Freedom:

https://www.youtube.com/watch?v=9AUt2Zp3QZk
Second Freedom:

https://www.youtube.com/watch?v=2yirs78kWh4
Third Freedom:

https://www.youtube.com/watch?v=IPIdWoo0Y8-0
Fourth Freedom:

https://www.youtube.com/watch?v=USbBBPgcorQ
Fifth Freedom:

https://www.youtube.com/watch?v=C7YhrDukBeM



https://www.youtube.com/watch?v=9AUt2Zp3QZk
https://www.youtube.com/watch?v=2yirs78kWh4
https://www.youtube.com/watch?v=lPldWooY8-o
https://www.youtube.com/watch?v=USbBBPqcorQ
https://www.youtube.com/watch?v=C7YhrDukBeM

Quiz

How many animals are used to test cosmetics each year?

A. None
B. 50,000
C. 1.2 million




Humane end points and Euthanasia

 Animal death is no longer accepted as an end
point!!

* In AGU animal facility CO, is the accepted method of
Euthanasia

* Training and certification are required.



Selecting a Humane Endpoint

Considering the experimental goal and what might be the earliest observable indicators of that
effect prior to signs of animal pain and/or distress

Considering that it may not be necessary to reproduce a condition or effect in detail (and
potential severity) as may be seen in humans (for example, using animals to study arthritis may
not actually require chronic painful joint disease to be manifested, just an increase or decrease in
urinary excretion of cartilage breakdown products to be measured)

Developing specific endpoints for each experiment after consulting references on humane
endpoints and a clinical veterinarian, to determine likely adverse effects and clinical signs

Making observations of the animals (e.g., behavior, physiology) to determine which are the most
significant indicators of pain and/or distress in the specific circumstances of the research

Determining which observations are the most significant predictors of further deterioration in the
animal's condition, and identify the earliest point at which those signs appear, monitoring and
recording the use of humane endpoints during the experiment using pilot studies with small
numbers of animals to determine the onset and progress of adverse effects and identify early
scientific and humane endpoints

Including all information about humane endpoints used when publishing the results of the study
ensuring appropriate training for staff who are monitoring animals for signs of adverse effects



Example: Humane Endpoint in tumor
models

Animal losing more than 20% of weight
Weight loss of 10% over 24hr

Tumors greater than 10% of body weight
Animals showing signs of pain

Self mutilation

Bleeding

Dehydration



International laws to protect animal rights

e https://en.wikipedia.org/wiki/Cruelty to ani
mals



https://en.wikipedia.org/wiki/Cruelty_to_animals
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Animal ethical applications
AGU
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