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Inflammation-associated amyloid (AA amyloid) 
occurs clinically and experimentally in a setting of 
persistent acute inflammation. AA amyloidogenesis 
is the only model  now available where amyloid 
deposition can be consciously manipulated. 

A review of the factors responsible for the induc- 
tion of serum amyloid A (SAA, the precursor to AA 
deposits) synthesis by the liver and a consideration 
of the in vivo microenvironmental conditions under 
which SAA is converted to an amyloid deposit  
indicate that during an inflammatory reaction two 
processes occur that are relevant to AA amyloid 
deposition. The first concerns the process by which 
liver SAA synthesis is upregulated, and the second 
concerns the process by which SAA metabolism 
is altered. 

With regard to the first, any inflammatory stimu- 
lus leads to the activation of inflammatory cells, 
such as macrophages, which secrete cytokines, such 
as IL-1, IL-6, and tumor necrosis factor (1-4). These 
cytokines, in conjunction with specific nuclear fac- 
tors (5-8), upregulate  the expression of a set of 
acute-phase protein genes among which are those 
for SAA. Elevated serum levels of SAA are seen 4-6 

h following an inflammatory stimulus (9) and reach 
levels 500-1000-fold above the noninflammatory 
state in 15-20 h (9-11). The presence of the AA amy- 
loid precursor at such high levels has been shown 
to be insufficient, on its own, to cause amyloid 
deposits (9). In the circulation, SAA is bound pri- 
marily to high-density lipoprotein (HDL) (12,13). 
SAA apparently serves as an address for HDL, redi- 
recting this reverse cholesterol transporter, to bind 
to cells of the reticulo-endothelial series during 
inflammation (14). This process takes SAA to its site 
of potential deposition. 

The second process concerns the appearance, in 
tissues about to deposit AA amyloid, of a factor that 
has been termed amyloid-enhancing factor (AEF) 
(15,16). AEF is probably a glycoprotein, although its 
precise nature has not yet been identified (16). It has 
been shown convincingly that in the presence of 
AEF, SAA is mishandled metabolically (17) and is 
deposited as AA amyloid, a process that takes as 
little as 36 h (16). Preliminary evidence suggests that 
AEF may effect a change in basement membrane 
metabolism that appears  crucial for amyloido-  
genesis (18). Upregulation of the mRNAs for the 

All correspondence and reprint requests should be addressed to: R. Kisilevsky, Department of Pathology, Queens 
University and the Syl and Molly Apps Research Center, Kingston, Ontario, Canada K7L 3N6. 

Molecular Neurobiology 65 Volume 8, 1994 



66 Kisilevsky 

h e p a r a n  su l fa te  p r o t e o g l y c a n  pe r l ecan  and  col- 
l agen-a  1 (W) precede amylo id  deposi t ion,  and  only 
in those animals  receiving the comple te  amylo id  
induc t ion  protocol  (19). Fur thermore ,  proteolysis of 
SAA does  no t  appear  to be necessary for AA amy- 
loid format ion  (20). Rather, its interaction wi th  base- 
m e n t  m e m b r a n e  pro te ins ,  wh ich  have  yet  to be 
incorpora ted  into a s t ructural  basement  membrane ,  
m a y  lead to the al terat ion in SAA's secondary  or 
t e r t i a ry  s t r u c t u r e  charac te r i s t i c  of an  a m y l o i d  
depos i t  (21). As par t  of the same process, there is 
d i s rup t ion  of basemen t  m e m b r a n e  formation.  

Signif icant  paral lels  be tween  AA amylo id  and  
Alzhe imer ' s  (A~) amylo id  exist. Upregu la t ion  of 
the genes  for each precursor  occurs in the corre- 
s p o n d i n g  condi t ions .  AEF has been  ident i f ied in 
bo th  s i tuat ions (15,16,22). Upregula t ion  of genes for 
b a s e m e n t  m e m b r a n e  p ro t e ins  has  been  d e m o n -  
s trated in each case (23,24). Basement  m e m b r a n e  
prote ins  are cons t i tuents  of each depos i t  (25-27), 
bind  to each precursor  wi th  h igh  affinity (28-30), 
and can effect configurat ional  changes  in the con- 
fo rmat ions  of the re levant  precursors  that  corre- 
s p o n d  to those  seen in amylo id  deposi t s  (21,31). 
Proteolysis ,  w h i c h  appears  to be unnecessa ry  in 
m a n y  forms of amylo id  (32), m a y  not  be as critical 
an event  in A~ as is n o w  believed. 
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