
T
he end of July hosts a cluster of
birthdays in my family. This
summer one of those marked a
“milestone” year as my
youngest sibling moved into

his 40s. As seems typical for the 40th,
there were big celebrations and plenty of
good-natured ribbing about being “old.”
Apart from the recurring need for stronger
reading glasses, louder speaking voices,
and less spicy foods (and my teenagers’
joking that I’m going through man-o-
pause), I occasionally get other reminders
of how far my 40th birthday has receded
in the rear-view mirror of life. For
instance, I am old enough to remember
the days before there was “good choles-
terol” and “bad cholesterol,” and nobody
(in the general public, at least) had ever
heard of HDL. 

I was reminded of that seemingly
primitive state of medical knowledge ear-
lier this year when the results of several
studies suggested we may be on the verge
of redefining our impressions about good
and bad amyloid in Alzheimer’s disease.1,2

Although there is news, this is really just
part of the evolving story of our under-
standing of amyloid and AD. As the amy-
loid hypothesis of AD pathogenesis
gained traction in the 1990s, many inves-
tigators viewed all beta amyloid (Aβ) as
“bad amyloid.” The dramatic efficacy of
“vaccine” immunotherapy in reducing
amyloid plaque burden in animal models
of AD gave further credence to the idea
that amyloid deposition was bad, since
anti-amyloid antibodies appeared to pre-
vent AD-related pathology in animals
genetically obligated to develop those
changes. Caution remained warranted,
however, since older transgenic mice
weren’t all that cognitively impaired

despite all the amyloid in their brains and
they didn’t get much smarter as their
plaque burden disappeared. 

Follow-on studies suggested that
maybe the amyloid already deposited in
the plaque wasn’t as much of a problem as
more mobile amyloid species in the inter-
stitial and cerebrospinal fluid. The con-
cept of “bad amyloid” was then applied to
oligomeric clusters of Aβ with catchy
names like nonamer and dodecamer. Over
the last few years a consensus has emerged
that the 42-amino acid version of Aβ
(Aβ42) is more fibrillogenic, and therefore
more likely to form these toxic oligomers,
than slightly shorter species like Aβ40. 

The latest papers drill down even fur-
ther on the issue of bad and good among
Alzheimer amyloids. First, Kim and col-
leagues reported that animals engineered
to produce high levels of Aβ40 have
decreased brain amyloid deposition, while
those selectively overproducing Aβ42
deposit more.1 Shortly after, Yan and
Wang suggested that Aβ40 prevents effec-
tive oligomerization of Aβ42 by compet-
ing for aggregation sites.2 High Aβ40 pro-
duction effectively forces more Aβ42 to
stay in its much less toxic monomeric
form. (In other words, Aβ40 acts like a
gang prevention program for loitering
peptides).

“Good” Amyloid, Bad Idea?
So, should we all jump on the idea that
Aβ40 is the “good amyloid?” Maybe not
yet. In the dim and increasingly distant
past of my youth, I learned that one of the
hallmark pathologic features of AD was
“congophilic angiopathy.” You might
recall that the substance which so avidly
binds Congo red stain in AD brains is Aβ
peptide. Current evidence suggests a dif-

ference between what happens in the ves-
sels and brain parenchyma when it comes
to Aβ. While plaques in brain parenchy-
ma have a high proportion of Aβ42, the
blood vessel walls seem to preferentially
accumulate Aβ40.3 When extensive, these
vascular deposits constitute cerebral amy-
loid angiopathy (CAA), which may pre-
date overt dementia and contribute to a
significant risk for both cerebral hemor-
rhage and progressive white matter disease
in older adults. Interestingly, Apolio-
protein E alleles seem to have a differen-
tial effect on this process, just like they do
in AD. Possessing the ApoE4 allele predis-
poses to CAA just like it does for AD.
There are still many questions to be
resolved in knowing whether treatments
that boost Aβ40 to reduce the impact of
toxic Aβ42 species might have unantici-
pated adverse consequences for the cere-
bral vasculature.4

Once again, there are reasons to be cir-
cumspect. If you’re old enough to remem-
ber when all cholesterol was bad, then
you’re also likely to recall how we found
out that not all interferons were good. It
was in 1985 that a trial of gamma interfer-
on was terminated because it was making
multiple sclerosis patients worse. We now
know that gamma interferon spikes are
associated with MS flare-ups, while beta
interferon helps prevent them. This is a
lesson that might also apply to AD. Beta
secretase inhibitors are in trials now, as are
other agents affecting the metabolism of
amyloid precursor protein into Aβ. If
these were to alter the ratio of Aβ40 to
Aβ42 as well lower their absolute levels,
unanticipated negative consequences like
worsened CAA might result.4 The balance
between 40- and 42- amino acid cleavage
products appears to be a delicate one.

When Bad Things Happen to Good Proteins
Talk of “good” and “bad” amyloids may identify treatment targets 
that are ineffective, or even harmful. 
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Slight increases in Aβ40 levels dramatical-
ly accelerate the onset of AD, pushing it as
early as the fourth or fifth decade.5 In con-
trast, slight reductions in Aβ42 may pro-
vide significant benefits, if the timing is
right. 

One of the conundrums of AD thera-
py in recent years is the apparent protec-
tive effect of NSAIDs on AD risk in epi-
demiologic studies, coupled with an
essentially total lack of NSAID benefit in
treating symptomatic AD. One possible
reason for the mismatch is that some
NSAIDs appear to lower Aβ42 produc-
tion.6 This phenomenon is apparently
independent of their anti-inflammatory
action and may relate to shifting gamma-
secretase activity toward producing more
Aβ40 and less Aβ42. In light of this year’s
findings about Aβ40 and reduced fibril-
lization of Aβ42, relative protection
against the earliest changes of incipient
AD might be expected with NSAID treat-
ment. However, once amyloid deposition
is going full tilt—as in symptomatic AD,
the slight shift away from Aβ42 may be (as
us old-timers like to say) a day late and a
dollar short. That means for agents now
being tested that were developed on this
model like tarenflurbil (previously known
as R-flurbiprofen), the need to intervene
early may be significant. 

There’s another fly in the ointment
along these lines. You might expect that if
everyday medicines like NSAIDs can have
beneficial effects on amyloid profiles, then
some other common drugs might have an
adverse effect, i.e., increasing Aβ42. If so,
your expectation would be correct.
Numerous compounds have this poten-
tially bad effect in mice, including the pre-
scription agents celecoxib and fenofi-
brate.5 Though the effect of these agents
on Aβ profiles in humans is less pre-
dictable, it is entirely possible that other
common drugs might have subtle chronic
effects on Aβ production. The exact
mechanism for the Aβ42-raising activity
with these agents remains unknown, but
given the major differences between them

(one a COX-2 inhibitor and the other a
PPAR-α agonist) it appears to have more
to do with specific structural attributes
than their primary pharmacologic action.5

Given the subtlety of the effect, it’s likely
to take many years to find out if other new
drugs have clinically meaningful effects on
AD risk.

So what does this mean from the prac-
tical perspective? Right now, not much.
But, if the continuing research bears out a
role for treatments that subtly shift away
from Aβ42 production as a way of reduc-
ing AD risk or progression, there will be a
need for earlier diagnosis. Pushing back
the diagnostic threshold will also probably
result in more pressure to find cost-effec-
tive and noninvasive approaches to
presymptomatic diagnosis, namely bio-
markers. From my perspective, these are
the kinds of events that will be needed to
change the public perception of AD, and
perhaps remove the triple stigma of being
unpredictable, unpreventable and “un-

treatable.” Can that kind of social change
be accomplished? Probably. Will it take a
long time? I’ll answer that one in the
Socratic method. Are you old enough to
remember when a total cholesterol of 280
was “normal?”  PN
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