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High-dose oral pyrophosphate inhibits connective tissue 
calcification in Abcc6 null mice but may affect bone 
structure 
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Summary:  
PXE is an inherited disorder that causes deposition of calcium phosphate in soft tissues, 
especially in the skin, arteries, and eyes. This calcification progresses over time, causing 
skin lesions and loss of vision.  Researchers have established that individuals with PXE 
have vastly reduced circulating levels of the mineralization inhibitor inorganic 
pyrophosphate (PPi). Thus, various investigators have begun exploring the possibility that 
dietary supplementation with pyrophosphate might reduce the abnormal calcification 
associated with PXE.  
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While some encouraging results have emerged, the authors of the present manuscript 
noted that most ingested pyrophosphate is metabolized to inorganic phosphate in the gut. 
This not only limits its bioavailability (how much of a substance is available to work in your 
body) but could also elevate phosphate levels in circulation. If these levels are elevated, 
that could increase, rather than decrease, ectopic (abnormal) calcification. That possibility 
and the effects of high doses of PPi on mineralized tissues such as bones had not been 
investigated.  
 
To address these issues, the present investigators utilized both male and female Abcc-/- 
mice (mice with a genetic variant that experience ectopic calcification similar to that of 
humans with PXE). Normal mice served as controls. One group of mice was fed a standard 
mouse diet, while a second group was fed a special “acceleration diet” formulated to 
enhance calcification, thereby enabling studies of shorter duration.  Mice on both diets 
received disodium PPi in their drinking water at 0, 5, 10, 22, 45, and 90mM concentrations. 
Treatments began immediately after weaning and continued until euthanasia at 6 months 
of age (~2.5 months of age for mice on the accelerator diet).   
 
Ectopic calcification was not observed in the muzzle skin or the eyes of control mice but 
was extensive in untreated Abcc6-/- mice. Such calcification was inhibited in the skin only 
by the two highest concentrations of PPi in the drinking water, and in the eyes only by the 
very highest level.  However, inhibition at the 45 mM dose approached statistical 
significance, with a probability of error only slightly greater than 5% (the level of error 
accepted by the authors for this study). Careful examination revealed that the calcification 
in the eyes occurred in the ciliary region. This may be the first report of mineralization 
within this specific region in Abcc6-/- mice.  
 
Analyses of various bones from the mice in this study revealed several findings. Perhaps 
most notable was that pyrophosphate accumulated in the long bones of mice to which it 
had been provided as a supplement in their drinking water.  Based on a variety of tests and 
analyses, the authors suggested that pyrophosphate supplementation may have altered 
bone structure and possibly compromised the load-bearing capacity of the femora but 
apparently did not affect biomechanical strength and stiffness. 
 
In summary: 
In a mouse model of PXE, very high doses of PPi in drinking water reduced calcium buildup 
in skin and eyes but may increase calcification in the body. They may also change bone 
structure. PPi is not available to take at home. PXE International does not recommend 
supplementing with PPi currently.  
 
Funding: PXE International 

mailto:info@pxe.org
http://www.pxe.org/

	Plain language summary by William Berndtson, PXE International Volunteer
	Study at a Glance
	Funding: PXE International


