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Amyloidoses ï protein folding disorders 

protein quality control systems: 
intracellular (proteasomes) 
extracellular (macrophages) 

Increased concentration 

mutations 
Intrinsic instability 

Proteolytic cleavage 

precursor protein misfolded protein protofibril mature fibrils 



Amyloid formation 

Ŭ helix 
ɓ pleated sheet 

Amyloidoses 

Conformational shift to 

ɓ-pleated sheet 20 structure 

ɓ-pleated sheet conformation confers affinity to Congo red  

common to ALL types of amyloid 

 

Diagnosis of amyloid requires biopsy 
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Congo red binding sites 
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Congo red = bright red color: 

 

- synthesized in 1883 by Paul Bottiger,   

  Friedrich Bayer Company, Germany 

 

- textile dye 

  

- patent sold to the AGFA company of Berlin 

 

- AGFA marketed the dye under the name "Congo red"  

  

1884 Berlin West Africa Conference 
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Diagnosis of amyloidosis  

 
tissue diagnosis: 

- biopsy of an affected organ  

- ñsurrogateò site 

  

 

Routine stain: extracellular  
άŀƳƻǊǇƘƻǳǎέ ŘŜǇƻǎƛǘǎΣ not-specific 
for amyloid 

Need Congo red stain with green 
birefringence under polarized light 
ώάŀǇǇƭŜ ƎǊŜŜƴέ ōƛǊŜŦǊƛƴƎŜƴŎŜϐ Ґ 
diagnostic 

Amyloid is fibrillary only  
by electron microscopy 

think ï amyloid 

order Congo red stain 
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Late diagnosis (left); normal glomerulus on right 

Detection: 



Early amyloidosis may be inconspicuous by routine stain 
Congo red stain to rule out amyloid and not just to confirm suspicion of amyloid based on routine H&E stain   
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Systemic amyloidosis 
Pathology:  
Åkidney, cardiac, peripheral nerves, other sites 
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