
F
or once, my teenagers were
actually agreeing with each
other. We were eating in the
local multicultural Asian
restaurant and they agreed

that neither of them particularly cared for
Thai cuisine, but both enjoyed Szechuan
and Japanese flavors. With that conversa-
tion, I understood yet another of the
prominent differences between their
childhoods and my own. As I grew up, my
family did not have dinner table conversa-
tions about the variety of exotic foods we
enjoyed or disliked. “Chinese food” was a
rare treat, which usually came from a can!
Perhaps I should blame my irascible
grandfather, who lived with us. He was so
adamantly opposed to ethnic foods that
pasta served in tomato sauce with ground
beef was called “American goulash” in our
household. 

These days, interest in spices extends
beyond the dinner table to the Alzheimer’s
research laboratory. Much of the attention
in this regard is focused on curcumin,
which is a component of the spice turmer-
ic. Turmeric, in turn, is a key ingredient
responsible for the characteristic flavor
and the bright yellow-ochre color of many
curry powders. Curry is, of course, a blend
of flavors (and way of cooking) that has
long dominated the cuisine of South Asia.
More recently it has made inroads on local
cuisine around the world. As one example
of its growing influence, shops specializing
in take-out curry have reportedly become
more numerous than fish and chips estab-
lishments in England. 

Food for Thought
Interest in the role of curcumin as a poten-

tial treatment for Alzheimer’s disease (AD)
was jump-started by a 2001 report sug-
gesting that the prevalence of AD in the
Indian subcontinent was “among the low-
est ever reported.”1 Although there are
many cultural, socioeconomic and experi-
mental factors likely to contribute to the
low AD prevalence there, dietary pat-
terns—including heavy curry intake—
have attracted the most attention. The fact
that turmeric has been an important part
of Ayurvedic medicine for millennia has
also spurred its examination in Western
medical science.

Like many biologicals, curcumin
appears to express its effects across multi-
ple pathways.2 One of its most robust
properties is as an antioxidant, where it
may be 10 times more active than vitamin
E. In part because of those potent antiox-
idant properties, curcumin was examined
as a safer alternative to NSAIDs in a trans-
genic mouse model of AD. The results
supported the potential for meaningful
anti-oxidant effects. With lower dose
exposures, reductions in both amyloid
beta peptide and plaque burden were
observed.3

There are hints that curcumin may
have other, more direct, impacts on
inflammatory pathways, too. For instance,
it has been shown to downregulate expres-
sion of several pro-inflammatory
cytokines linked with AD, like tumor
necrosis factor (TNF), and interleukin-6
(IL-6). It may exert this regulatory  effect
through activity on the nuclear receptor
known as PPAR-γ. Interestingly, modula-
tors of both TNF and PPAR-γ are subjects
of active clinical trials programs for treat-
ment of AD. By the way, I should note

that those studies arose independently of
the curcumin story. The early work with
transgenic mice was less conclusive for this
line of evidence. Although the proinflam-
matory cytokine IL-1β was reduced,
microglial cell-mediated inflammatory
activity around the AD plaques appeared
unchanged in the presence of curcumin
exposures.3

Subsequent studies also supported a
beneficial role for curcumin in vitro and in
animal models of AD. The polyphenolic
structure of curcumin is similar to a num-
ber of molecules that avidly bind amyloid
peptide, including that darling of the
imaging world, Pittsburgh Compound B.
Sure enough, curcumin not only binds
amyloid and prevents its aggregation into
toxic oligomers, it also binds amyloid so
well that it actually disaggregates existing
amyloid fibrils.4 The same study also
demonstrated that dietary doses of cur-
cumin crossed the blood barrier and
bound to plaques, and were associated
with reduced brain amyloid levels and
plaque burden. 

Earlier this year, another research
group reported that curcumin exerted a
variety of effects on the pathologic features
of AD expressed by a different strain of
transgenic mice.5 That work also demon-
strated that curcumin passes across the
blood-brain barrier, allowing it to bind to
amyloid deposits in brain parenchyma
and blood vessels. Sophisticated in vivo
imaging techniques revealed that only one
week of curcumin injections was associat-
ed with clearance of existing plaque bur-
den. Perhaps more importantly, the treat-
ment also led to significant reversal of
abnormalities in dystrophic neuronal den-
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drites. This reversal of damage
occurred both adjacent to, and far
away from, plaques, arguing that curcum-
in-related benefits are attributable to bind-
ing of amyloid in its soluble state as well as
when it is sequestered in the plaque. This
finding is informative because it suggests
that future anti-amyloid treatments—cur-
cumin-based or not—should probably be
directed toward targets beyond simply
blocking plaque formation. 

Along with the potential role for AD,
dietary turmeric has been touted as a
promising approach for cancer. In addi-
tion to the antioxidant and anti-inflam-
matory properties that would make it
desirable for both cancer and AD, cur-
cumin appears to alter cell-cycle dynamics
and facilitate apoptosis in neoplastic cells.
Holding back cell division might also be
good in AD, since there is evidence that
abortive attempts at cell division might
contribute to neuronal death. To date, the
evidence for this potential role of curcum-
in in AD remains inferential.

Dig In?
So, if curcumin looks so good as a poten-
tial treatment for Alzheimer’s pathology,
is it something we should all be taking in
more often? It might be. A cohort-based
study of over 1000 elderly Asians in living
in Singapore revealed that those who self-
reported eating curry dishes “never or
rarely” had worse cognitive test scores
than the cohort with more frequent con-
sumption. That’s good news for my fam-
ily, since curry-based “Singapore rice noo-
dles” is one of our staples at the local
Asian restaurant. The news from the

report isn’t unequivocally good,
though, since educational level,

social activity, fitness, and NSAID use all
look like potential confounding factors in
that study. We also can’t know from the
study whether people eating more curry
might also be consuming less saturated
fat or salt, or drinking more red wine and
caffeine, or following any of a host of
other dietary or lifestyle habits that might
influence cognition.

There is another niggling concern at
the edge of the curcumin story. One
potential mechanism for curcumin’s anti-
cancer effect is through the induction of
mitochondrial dysfunction and apoptosis
in neoplastic cells. Curcumin facilitates
other toxic signals in opening the mito-
chondrial permeability transition pore
(MPTP) which can lead to mitochondrial
failure and induction of apoptosis. Since
MPTP opening has been implicated as an
important step in neurodegenerative path-
ways, we may want to be cautious about
increasing intake of something that might
trigger its activity in neurons already
stressed by AD.

Fortunately, turmeric isn’t the only
spice with a potential protective role for
AD. European traditional medicine has
long viewed sage (which is technically an
herb, not a spice) as a treatment to
enhance memory. A biologically active
component of sage is rosmarinic acid,
which is also found in high concentrations
in oregano, lemon balm, sage, marjoram,
and (of course) rosemary. Like curcumin,
rosmarinic acid has a polyphenolic struc-
ture with a highly polar central bridge.
Not surprisingly, this structure conveys

potent antioxidant properties. Sage
extracts also appear to have cholinergic
activity. Tests of Spanish sage in healthy
subjects have shown benefits in memory7
and pilot trials of sage and lemon balm in
AD also showed promise. The question of
whether rosmarinic acid exerts the anti-
amyloid effects of curcumin awaits labora-
tory confirmation.

So, beyond the rare and momentary
bliss of having my kids agree on some-
thing, I feel good that I can sit back and
enjoy a nice curry dish (perhaps based on
fish, but that’s another story) without feel-
ing too guilty about doing some hidden
damage to my steadily fraying brain. If not
for my grandfather, perhaps I could have
even had a bigger head start on the
process. PN
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