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Background: 
 Dual-Energy X-ray Absorptiometry (DEXA) is a non-invasive technique that permits repeated, 
longitudinal measurements of body composition.  This method utilizes a beam of low-dose x-rays with two 
distinct energy peaks.  One peak is absorbed mainly by soft tissue (lean and fat tissue) and the other by bone. 
The differential attenuation of low- and high-energy X-rays is employed to calculate the relative proportions of 
fat and lean tissue. X-ray attenuation increases with increasing atomic number.  Fat tissue contains a higher 
proportion of carbon (atomic # = 6) to oxygen (atomic # = 8) than lean tissue and thus has lower average atomic 
number. Therefore, lean tissue has a higher X-ray attenuation than fat, and this differential attenuation is 
greater for high- than for low-energy X-rays. The ratio of high- to low-energy X-ray attenuation coefficients 
(DEXA ratio) is the fundamental DEXA measurement employed to calculate body composition.  
(http://ajpendo.physiology.org/content/285/3/E454.full) 
 
 
The following calculations are used: 
 

• Bone area (cm2) is calculated by the PIXImus software.  

• Bone mineral content (BMC) in g is generated from PIXImus density scans (calibration of instrument 

using “phantom” or a set of 0.0 mg to 2,000 mg of hydroxyapatite standards). 

• Bone Mineral Density (BMD) in g/cm2 = BMC ÷ bone area  

• Fat mass (g) = % Fat X Total Tissue Mass (TTM (g)) 

• Lean mass (g) = Total Tissue Mass (TTM(g)) – Fat mass (g) 
  

 
 
RESULTS:   n=4 mice were imaged on March 11, 2013.  n=2 per group (C57BL/6J WT or Igh-6(µs-/-) 

The Igh-6(µs-/-)(Mutant) animals had higher fat mass and higher bone mineral density (BMD) than the 
C57BL/6J (WT) comparator group.   However, due to the nature of the pilot study, e.g. the small n and 
the difference in animal age make it difficult to conclude conclusively.  Future studies using age-matched 
littermates housed under the same conditions, and with adequate sample sizes per group, are needed to 
assess if there is truly a statistically significant difference between groups.   
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Data Tables: 

Subject ID       Comments                   % Fat    TTM      Fat mass (g) Lean mass(g) 
Animal 
age (d) 

WT#1             no id                      14.48 28.32 4.10 24.22 153 
WT#2             no id                      12.08 29.09 3.51 25.58 153 

Mutant#1         no notch                   23.69 48.22 11.42 36.80 201 
Mutant#3         Right notch                24.63 46.49 11.45 35.04 201 

 
pvalues 

     

 
TTEST 0.014   0.001 0.010 

 
 

 
 
 

Subject ID       Comments                   
Bone Mineral Density 

(BMD)      
Bone Mineral Content 

(BMC)      
Bone 
Area   

WT#1             no id                      0.0506 0.506 10.00 
WT#2             no id                      0.0518 0.5575 10.77 
Mutant#1         no notch                   0.0613 0.604 9.86 
Mutant#3         Right notch                0.0606 0.6229 10.28 

 
pvalues 

   
 

TTEST 0.005 0.097 0.547 
 


