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Enrichment Benefits in Research

* Regulatory agencies require
enrichment

e This is a minimum standard

» Sometimes viewed as
iInconvenient, frivolous, or
actively harmful

* Well chosen/designed
enrichment should be none of
these

|t can improve researcher
welfare, too!



What Is “enrichment”?

* Inconsistent terminology use in scientific literature

* In neurology/psychology it means “a combination of complex
inanimate and social stimulation™

« Often focuses on novelty for its own sake, rather than biological
relevance for the animal

e Can include aversive stimuli (marbles, overcrowding) and potentially
decrease welfare

* |Is an experimental variable, typically assessed for neurologic effects

* Inanimal behavior and welfare, it refers specifically to measures
that improve well-being?

* These improvements occur through helping animals cope with stress
by provision of biologically relevant enrichments

* Not an experimental variable



What Is “stress”?

« Homeostasis — body’s
Internal equilibrium

e Stressor — perceived
threat to homeostasis?®

Stressor

e Stress response —
body’s effort to
protect/restore

Homeostasis equilibrium

e This stress response
requires biological
resources



How does stress affect research

results?

Biological Resources

- -
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functions

Normal function

Stress
response

Recovery

—

Basal Basal

functions functions

Adapted from

Moberg?

Stress Normal function



How enrichment helps

 Increases resiliency (ability to
cope with stressors)

* Increased reserve (negating
stressor’s impact)

« Decreased resources needed
for stress response (decreasing
the stressor’s impact)

* Shortened recovery time
(shortening the duration of the
stressor’s impact)

functions




How does enrichment improve
research?

e Decreases impact of stressors (known
and unknown) on research findings

* Improves external validity/replicability

* Likely improves translation to humans




Decreases impact of stressors on
research findings

 Research involves lots of known stressors -
anesthesia, surgery, immune challenges,
restraint, sample collection

« Laboratory life also comes with “hidden”
stressors

« Cold rooms*>, irregular light cycles®’, aversive
handllng methods®910, non-preferred bedding
pestt*213 and vibration and ultrasonic
n0|se14 1516 are often present but unaccounted
for in experimental design

.
r

- Stressors of greatest concern are prolonged,
successive, and/or severe

* Provision of enrichment allows animals to
cope in a fashion that they choose,
according to individual needs -- even if
researchers are unaware of that stressor’s
existence or effect

 Bonus effect of moderating individual
variation!



Improves external validity

» Stressors vary between
Institutions, facilities, labs,
individual housing rooms

* Allowing animals to cope with
those stressors and maintain
homeostasis minimizes those
variations

* Improves likelihood that results
will be generalizable to other
locations, populations




Likely improves translation to humans

Development Success Rates e Low rates of success
NME Success Rates By Phase And Overall transitioning from animal
2007-2011 Industry Portrait, Pure to human studies

Preclinical Phase 1 Phase 2 Phase 3 Registration

 Qverstandardization?

 Hidden stressors?

Enrichment can help with
both!
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So what do we do?

* Provide beneficial enrichment
» Biological relevance
* Animal’s perceived experience

« Study needs

* Re-evaluate regularly

« Stressors may change over time,
SO may appropriate enrichments

* Ongoing research may uncover
new effective enrichments




References

Olsson, I. Anna S., and Kristina Dahlborn. “Improving Housing Conditions for Laboratory Mice: A Review of ‘Environmental
Enrichment.” Laboratory Animals 36, no. 3 (July 1, 2002): 243—-70. https://doi.org/10.1258/002367702320162379.

Moberg, Gary P., and Joy A. Mench, eds. The Biology of Animal Stress: Basic Principles and Implications for Animal Welfare.
Wallingford, UK ; New York, NY, USA: CABI Pub, 2000.

Kokolus, K. M., M. L. Capitano, C. T. Lee, J. W. Eng, J. D. Waight, B. L. Hylander, S. Sexton, et al. “Baseline Tumor Growth
and Immune Control in Laboratory Mice Are Significantly Influenced by Subthermoneutral Housing Temperature.” Proc Natl
Acad Sci U S A 110, no. 50 (December 10, 2013): 20176-81. https://doi.org/10.1073/pnas.1304291110.

Gaskill, B. N., C. J. Gordon, E. A. Pajor, J. R. Lucas, J. K. Davis, and J. P. Garner. “Impact of Nesting Material on Mouse Body
Temperature and Physiology.” Physiol Behav 110-111 (February 17, 2013): 87-95.
https://doi.org/10.1016/j.physbeh.2012.12.018.

Van Dycke, Kirsten C. G., Wendy Rodenburg, Conny T. M. van Oostrom, Linda W. M. van Kerkhof, Jeroen L. A. Pennings, Till
Roenneberg, Harry van Steeg, and Gijsbertus T. J. van der Horst. “Chronically Alternating Light Cycles Increase Breast
Cancer Risk in Mice.” Current Biology 25, no. 14 (July 20, 2015): 1932-37. https://doi.org/10.1016/].cub.2015.06.012.

Van der Meer, E., P. L. Van Loo, and V. Baumans. “Short-Term Effects of a Disturbed Light-Dark Cycle and Environmental
Enrichment on Aggression and Stress-Related Parameters in Male Mice.” Lab Anim 38, no. 4 (October 2004): 376-83.
https://doi.org/10.1258/0023677041958972.

Longordo, Fabio, Jing Fan, Thierry Steimer, Caroline Kopp, and Anita Luthi. “Do Mice Habituate to ‘Gentle Handling?’ A
Comparison of Resting Behavior, Corticosterone Levels and Synaptic Function in Handled and Undisturbed C57BL/6J Mice.”
Sleep 34, no. 5 (received 2011): 679-81.

Wirbel, Hanno, and Joseph P Garner. “Refinement of Rodent Research through Environmental Enrichment and Systematic
Randomization.” NC3Rs 9 (2007): 1-9.


https://doi.org/10.1258/002367702320162379
https://doi.org/10.1073/pnas.1304291110
https://doi.org/10.1016/j.physbeh.2012.12.018
https://doi.org/10.1016/j.cub.2015.06.012
https://doi.org/10.1258/0023677041958972

10.

11.

12.

13.

14.

15.

16.

References (cont’d)

Hurst, J. L., and R. S. West. “Taming Anxiety in Laboratory Mice.” Nat Methods 7, no. 10 (October 2010): 825-26.
https://doi.org/10.1038/nmeth.1500.

Gouveia, Kelly, and Jane L. Hurst. “Reducing Mouse Anxiety during Handling: Effect of Experience with Handling Tunnels.”
Plos One 8, no. 6 (June 20, 2013). https://doi.org/10.1371/journal.pone.0066401.

Blom, H. J., G. Van Tintelen, C. J. Van Vorstenbosch, V. Baumans, and A. C. Beynen. “Preferences of Mice and Rats for
Types of Bedding Material.” Lab Anim 30, no. 3 (July 1996): 234—44. hitps://doi.org/10.1258/002367796780684890.

Leys, Laura J., Steve McGaraughty, and Richard J. Radek. “Rats Housed on Corncob Bedding Show Less Slow-Wave Sleep.”
Journal of the American Association for Laboratory Animal Science 51, no. 6 (November 2012): 764—68.

Jackson, E., K. Demarest, W. J. Eckert, C. Cates-Gatto, T. Nadav, L. N. Cates, H. Howard, and A. J. Roberts. “Aspen Shaving
versus Chip Bedding: Effects on Breeding and Behavior.” Lab Anim 49, no. 1 (January 2015): 46-56.
https://doi.org/10.1177/0023677214553320.

Turner, Jeremy G., Carol A. Bauer, and Leonard P. Rybak. “Noise in Animal Facilities: Why It Matters.” Journal of the American
Association for Laboratory Animal Science 46, no. 1 (//): 10-13.

Rabat, A., J. J. Bouyer, J. M. Aran, A. Courtiere, W. Mayo, and M. Le Moal. “Deleterious Effects of an Environmental Noise on
Sleep and Contribution of Its Physical Components in a Rat Model.” Brain Research 1009, no. 1-2 (5): 88-97.
https://doi.org/10.1016/].brainres.2004.02.046.

Patterson-Kane, Emily G., and Mark J. Farnworth. “Noise Exposure, Music, and Animals in the Laboratory: A Commentary
Based on Laboratory Animal Refinement and Enrichment Forum (LAREF) Discussions.” Journal of Applied Animal Welfare
Science 9, no. 4 (October 2006): 327-32. hitps://doi.org/10.1207/s15327604jaws0904 7.



https://doi.org/10.1038/nmeth.1500
https://doi.org/10.1371/journal.pone.0066401
https://doi.org/10.1258/002367796780684890
https://doi.org/10.1177/0023677214553320
https://doi.org/10.1016/j.brainres.2004.02.046
https://doi.org/10.1207/s15327604jaws0904_7

Questions?




	Enrichment for Animal and Researcher Well-Being
	Enrichment Benefits in Research
	What is “enrichment”?
	Slide Number 4
	How does stress affect research results?
	Slide Number 6
	How does enrichment improve research?
	Decreases impact of stressors on research findings
	Improves external validity
	Likely improves translation to humans
	So what do we do?
	References
	References (cont’d)
	Questions?

