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Overview of Lifespan Analysis



Critical Issues in Lifespan Analysis

• Husbandry 

• Number of Animals



Importance of Husbandry in Lifespan 
Analysis

C57BL/6J



C57BL/6J lifespan increased by 50% 
after 1956 from reduced infections, 
e.g., Mycoplasma, Salmonella; ectromelia, 
MHV, Sendai
(Finch 2007, p.137)

Importance of Husbandry in Lifespan 
Analysis

C57BL/6J



Two Factors to Consider in 
Husbandry

• No two conventional colonies have the same set of diseases, i.e., makes 
it more difficult to reproduce research from one laboratory to another.

• The pathogens in a colony can change over time. 

• Method of housing rodents:  conventional vs barrier



Two Factors to Consider in 
Husbandry

HEPA filters can remove at least 99.97% 

of airborne particles 0.3 µm in diameter-

-prevention of the spread of airborne 

bacterial and viral organisms and, 

therefore, infection.

Conventional Barrier

• Method of housing rodents:  conventional vs barrier



Microisolator Caging

Barrier Conditions:  All staff have to change cloths and go through an air 

shower to get into the barrier facilities and then have to put on a gown and 

new foot covers and glovers, etc. before entering a specific room.



Two Factors to Consider in 
Husbandry

List of some of the pathogens absent in the OUHSC colony:

–Sendai virus

–Mouse hepatitis virus (coronavirus)

–Pinworm & fur mites

–Mycoplasma pulmonis, mouse encephalomyelitis    virus, ectromelia,   

pneumonia virus of mice, parvovirus, mouse adenovirus, 

helicobacter, etc.     

• Method of housing rodents:  conventional vs barrier

• Pathogen Status:  Specific Pathogen Free (SPF) colony is 

free of a defined list of pathogens by regular testing of 

colonies.



Mean Survival (days)
Females: 972  JAX: 856
Males:     997  JAX: 894

Maximum Lifespan (Days)
Females:1201    JAX: 1180
Males:    1210    JAX: 1140
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Lifespan of C57BL/6J Mice at 

University of Oklahoma 

Health Sciences Center

Survival/Lifespan of Mice is an Indication of 

the Quality of Husbandry



Critical Issues in Lifespan Analysis

• Husbandry 

• Number of Animals



How Many Mice Per Group is 
Needed in a Lifespan Study?
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Power to detect a fractional change 
between the mean survival of two groups of 

mice either fed ad libitum
Mean SD CV Fractional Change

(days) (days) (%) n 5% 7.5% 10% 15% 20% 30%

912 143 15.7 10 0.10 0.17 0.27 0.53 0.77 0.98

20 0.17 0.31 0.50 0.84 0.98 0.99

30 0.23 0.45 0.68 0.95 0.99 0.99

40 0.29 0.56 0.80 0.99 0.99 0.99

50 0.35 0.66 0.88 0.99 0.99 0.99

60 0.41 0.74 0.93 0.99 0.99 0.99

100 0.61 0.92 0.99 0.99 0.99 0.99

Liang, E.J. Masoro, J.F. Nelson, R. Strong, C.A. McMahan, and A. Richardson.  “Genetic mouse models of extended 

life span.”  Exp. Gerontol., 38: 1353-1364, 2003 



Two Examples of Major 
Publications on Lifespan that 

were not Replicable



Mean Survival (days)

WT 586

+/- 679

16%

Mean Survival (days)

WT 568

+/- 756

33%
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Current Data on Lifespan of IGF1r+/- Mice

Igf1r+/-

Igf1r+/+

Holzenberger et al., 2003

129Sv

33%
Igf1r+/-

Igf1r+/+

Bokov et al., 2011
C57BL/6

~6%

18.9 mos 30.6 mosMean Lifespan

of WT (Control) 

17-19# Mice/group 47-68
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Xu et al, 2014
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Nature 402: 309, 1999

Lifespan of p66sch-/- Mice

n

14

8

15

Median Survival:
761 vs 973 days

MalesMales & Females Females

35 to 47 mice per group and a median survival of 800 days in 
the WT (control) mice



Summary
• Husbandry can make a major difference on whether an 

intervention has an impact on longevity.

• Lifespan/survival of the control mice is a good surrogate for 

the quality of the husbandry.

• Forty mice per group appears to be an appropriate number 

of mice when comparing an intervention to a control.  

This may change at the end of the 
Webinar When Dr. Allison speaks 


