And in practice....

Practical considerations when including both sexes

in experimentation

Sex-differences é:ggsi%gsofr?é TOCKE}”% practical
in phenotypes welfare challenges
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Phenotype variation

« Chromosomal sex  Feed « EqQuipment

+ Genetic background « Caging « Protocol

« Gene alteration * Husbandry regimes « Metadata
« Microbiome « User

Data may vary according to combinations of all these factors.
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Data differences- strains vs sex
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Strain- and sex-specific
profile of metabalic
dysfunction in mice

Liver mitochondrial
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Open data source for
evaluating different
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Figure 7. Strain-specific response signatures to obesogenic diet
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The more we |look...

Home cage monitoring-

24/7 recording of activity via RFID chips
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Ultrasonic Vocalisation
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Huslbandry challenges

« Attrition, ageing and sex-specific welfare issues
« Single housing, aggression

« Randomisation

‘Cost’ of replacing
that individual?

Risk of individual
harm?e
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Survival probability

%

Time (weeks)

Strata

Attrition- a sex-specific effect

sex animals Attrition (%)
(n)
female 961 2.2
male 910 14.9

C57BL/6Ntac — IMPC project

 Found Dead (2)
« Welfare concerns (weight loss,

aggression and tarsal injury)- (152)

« Removed due to single housing- (5)
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Tarsal Injury In ageing males

Harwell NACWO observed hind
paw at an abnormal angle in a
C57BL/6N ageing male
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Tarsal injuries

« Contacted individual centres

* Visited 2 centfres and looked at their
ageing stocks

« Discovered this was occurring in all
international colonies examined

« Likely fo be a common occurrence
everywhere

normal caudo-dorsal dislocation of
the calcaneus
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Frequencies of injuries

\ Earliest
gerange | nymber age Frequenc
affected qffegc,:ted (27) : * Male only
(weeks) >
« Stock cages
:»:choegn;eo::c « C57BL/6N (likely other strains also)
s, Canada C57BL/6NCHl 235 5-59 21 20 8.9 - Affects phenotyping
The Jackson
Laboratory, oge
USA C57BL/6NJ 1440 478 58 il 40 * Additional welfare checks
[ ]
MRC Harwel Removed from pipeline
Institute, UK C57BL/6NTac 174 16-59 21 18 12.1
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Zentrum, and RESEARCH AFTILE )
The occurrence of tarsal injuries in male mice
Germany C57BL/6NCrl 413 4-62 / 4 1.7 of C57BL/6N substrains in Jmultiple
Baylor College international mouse facilities

of Medicine,
USA C57BL/6NJ 250 16-52 30 20 12
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Aggression

Know your strain Modify husbandry regimes N S Qe
O) |S i‘l‘ SUi‘I’Oble for your O) AVOId Scen-l- ConToman-I-lon Who we are v Our portfolio Our funding schemes v 3Rs resource library v
between cages Home
study
. - a) Some types of enrichment e o
b) Are there strain-specific strains may have reduced MInImIS.II"Ig aggression in group-housed
husbandry regimes aggression male mice

which would reduce
aggression?
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Grouping

Mixing animals at different life stages (especially males) may cause issues with aggression
and behavioural changes

Mating Cages

Male pups cage

— Randomisation at weaning if possible
“"MJ“

 —— - Mixing males of some strains later
will lead to aggression

x | > WEANING - Requires very controlled breeding
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Housing- Welfare as well as &£

100s of papers each year documenting behavioural, physiological and welfare
changes between animals socially-housed and those kept singly.

scientific reports

OPEN  Effects of separated pair housing
of female C57BL/6JRj mice
on well-being

s, Reineke! o
AL S A.Rex!, R. Palme’, C. Théne-Reineke! & K. Ullmann

e erefore, we introduced a separated pair housing system
The interaction between Environmental Enrichment and fluoxetine
in inhibiting sucrose-seeking renewal in mice depend on social livin~
condition
N. Pintori'2. A. Piva' - V. Guardiani' - C. M. Marzo® - I. Decimo' - C. Chiamulera’ ’H Short-term Hous]ng in Metabolic Caging
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Current Biology
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Threat history controls flexible escape behavior lousartide  view table of contents  next article >
in mice
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First published: 31 August 2019 | https://doi.org/10.1111/ejn.14565 | Citations: 19
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Summary

+ Sexuadlly dimorphic data is complex and dependent upon the interplay of many factors.

+ Different sexes may have different welfare and housing challenges and this needs to be factored into the
experimental plan and explained in a grant application.

+ Grouping needs to be planned carefully to avoid mixing cages of older animals.

« Housing has a profound affect on data and welfare

Medical
Research
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Both sexes of animals should be included as is appropriate for the
particular experiment.

Reasons for conducting research in a single sex given by applicants
will be considered as part of the peer review process. These may
include logistical or ethical considerations and should have robust
justification.

Medical MRC Harwell H
Research . . .
Council An International Centre for Mouse Genetics



	And in practice….
	Phenotype variation
	Data differences- strains vs sex
	Slide Number 4
	Ultrasonic Vocalisation
	Husbandry challenges
	Attrition- a sex-specific effect
	Tarsal Injury in ageing males
	Tarsal injuries
	Frequencies of injuries
	Aggression
	Grouping
	Housing- Welfare as well as £
	Summary

