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The	   suggested	  mechanisms	   of	   renal	   injury	   in	   Fabry	   disease	   include	   vascular	   compromise	  
secondary	  to	  deposi9on	  of	  GL3	  within	  the	  arterial	  wall,	  which	  should	  be	  considered	  as	  the	  
first	   hit,	   with	   a	   concomitant	   decrease	   in	   nitric	   oxide	   synthesis	   and	   a	   tendency	   to	  
microthrombo9c	   events,	   podocyte	   injury	   and	   detachment	   with	   secondary	  
glomerulosclerosis,	  and	  tubular	  atrophy	  and	  inters99al	  fibrosis	  [5].	  	  

5. Najafian B, Svarstad E, Bostad L, Gubler MC, Tøndel C, Whitley, Mauer M. Progressive podocyte injury and globotriaosylceramide (GL-3) accumulation in 
young patients with Fabry disease. Kidney Int 2011; 79: 663–670. 
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Interes9ngly,	   besides	   the	   well-‐known	   angiotensin	   II	   roles	   in	   vasoconstric9on,	  
inflamma9on	  and	  fibrosis,	  it	  is	  also	  involved	  in	  the	  pathogenesis	  of	  Fabry’s	  disease	  at	  the	  
second	  hit	  stage.	  	  
	  
Angiotensin	   conver9ng	  enzyme	   (ACE)	   is	   expressed	   in	   the	  plasma	  membrane	  of	   vascular	  
endothelial	  cells,	  epithelial	  cells	  of	  renal	  proximal	  tubules,	  gastrointes9nal	  tract,	  heart	  and	  
in	  various	  regions	  of	  the	  brain,	  the	  main	  9ssues	  affected	  in	  Fabry	  disease	  [6].	  

6. Carneiro Batista E, Carvalho LR, Casarini DE, Karaoglanovic Carmona A, dos Santos EL, Dias da Silva E, dos Santos RA, Ryuichi Nakaie C, Muñoz Rojas 
MV, Macedo de Oliveira S, Bader M, D’Almeida V, Martins AM, Picoly-Souza K, Bosco Pesquero J. ACE activity is modulated by the enzyme α-galactosidase 
A. J Mol Med 2011; 89:65–74. 



Moreover, in immunohistological analysis, GL3 is mainly expressed in the proximal tubules 
as revealed with coincidental expression with angiotensin-converting enzyme (ACE), 
suggesting that GL3 and AII may be implicated in sodium and bicarbonate homeostasis.  



It	   appears	   that	   treatment	   with	   recombinant	   α-‐galactosydase	   A	   decreases	   ACE	   ac9vity	  
probably	  mediated	  by	  the	  release	  of	  the	  galactose	  residues	  from	  the	  ACE	  molecule.	  	  
	  
The	  degree	  of	  ACE	  glycosyla9on	  is	  important	  for	  the	  cataly9c	  proper9es	  of	  the	  enzyme.	  	  
In	  addi9on,	  glycosyla9on	  plays	  an	  important	  role	  in	  the	  release	  of	  ACE	  from	  the	  membrane.	  

6. Carneiro Batista E, Carvalho LR, Casarini DE, Karaoglanovic Carmona A, dos Santos EL, Dias da Silva E, dos Santos RA, Ryuichi Nakaie C, Muñoz Rojas 
MV, Macedo de Oliveira S, Bader M, D’Almeida V, Martins AM, Picoly-Souza K, Bosco Pesquero J. ACE activity is modulated by the enzyme α-galactosidase 
A. J Mol Med 2011; 89:65–74. 
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α-‐	   Galactosidase	   A	   therapy	   may	   not	   be	   enough	   to	   protect	   the	   kidney,	   par9cularly	   at	  
advanced	  stages	  of	  the	  disease	  and	  in	  proteinuric	  subjects. 

8. Tahir H, Jackson LL, Warnock DG. Antiproteinuric Therapy and Fabry Nephropathy: Sustained 
Reduction of Proteinuria in Patients Receiving Enzyme Replacement Therapy with Agalsidase-β. J Am 
Soc Nephrol 2007; 18: 2609–2617. 

ACEi/ARB	  therapy	  as	  an	  adjunc@ve	  therapy	  [4,8]	   

4. Torra S. Renal manifestations in Fabry disease and therapeutic options. Kidney Int 2008; 74: (Suppl 
111), S29–S32. 

Thrombospondin-‐1	   TGF-‐β1	   VEGF	   FGF-‐2	   are	   higher	   in	  
kidneys	  from	  Fabry	  mice	  compared	  to	  wild-‐type	  mice.	  	  

9. Lee MH, Choi EN, Jeon YJ, Jung SC. Possible role of transforming growth factor-β1 and vascular endothelial growth factor in Fabry disease nephropathy. 
Int J Mol Med 2012; 30: 1275-1280.  
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Sclero9c	  and	   thrombo9c	  events	   can	   certainly	   contribute	   to	   ischemia	  and	  hypoperfusion,	  
eventually	   leading	   to	   renal	   insufficiency.	   All	   these	   biomarkers	   and	   cytokines	   have	   been	  
described	   to	   be	   elevated	   in	   focal	   and	   segmental	   glomerulosclerosis	   [14,15]	   and	   may	  
explain	   the	   response	   to	   low-‐dose	   steroid	   therapy	   that	   Fabry	   subjects	   may	   require	   as	  
adjunc9ve	  therapy.	  	  

Nephrol Dial Transplant 2011; 26: 1797-1802. 
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