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Commentary

Cardiac hypertrophy is one of the most common manifestations of Fabry disease (FD) [1] and 
it can be the only clinical expression, in the so called cardiac variant, as result of specific mutation of 
alpha-galactosidase-A gene (GLA), as the N215S one [2].

The organic substrate of myocardial hypertrophy in women with FD is attributed to the presence 
of normal and large cardiomyocytes containing vacuoles of globotriaosylceramide (Gb3) because of 
deficiency of the lysosomal enzyme alpha-galactosidase A (α-Gal). This “cell mosaic” is motivated by 
the alternate expression in female Fabry cardiac cells of normal and mutated X-chromosome (process 
of Lionization). 

Specifically, the coexistence of normal and affected cells involves all cardiac cell types including 
myocytes, smooth muscle cells and endothelial cells of vessels and all the cell components of cardiac 
conduction tissue [3,4]. The ratio between normal and affected cells would be responsible for the 
severity of myocardial, coronary and electrical manifestations. 

Indeed, in the above-mentioned study [5], it is reported that even unaffected cardiomyocytes 
although expressing a normal GLA gene and normal level of α-Gal enzyme, concur to myocardial 
hypertrophy and then to the severity and progression of Fabry disease cardiomyopathy (FDCM). 
Furthermore, the interstitial release of Gb3 in the context of the “constitutional secretory pathway” 
may be followed by Gb3 adhesion to plasma membrane of unaffected cells promoting an immune-
mediated inflammatory reaction [6] which brings an additional form of damage.

What remains unclear is the molecular pathway involved in the pathogenic contribution of 
unaffected cardiac cells in the female with FDCM. 

It is speculated that metabolites released by affected cells like lyso-Gb3 or the same Gb3 can act 
as paracrine stimulator of cell hypertrophy and cell inflammation.

A possible therapeutic solution to the environmental abnormality of FDCM is an enhanced 
uptake of enzyme replacement therapy by both affected and unaffected cardiac cells. Actually, it seems 
to be limited by a remarkable down regulation of mannose-6-phosphate plasma-membrane receptor 
[7].

Increasing M6P expression by specific molecular inductors like Growth Hormone or Estradiol 
[7] could be the solution for the metabolic and immunologic abnormalities associated with FDCM.
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Figure 1. Severe hypertrophy with disarray of unaffected cardiomyocytes (see blue arrow) in a female with Fabry cardiomyopathy. Yellow arrows 
indicate affected (vacuolated) cells which show equal or less degree of enlargement. (H&E 200 x).
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