
It has long been recognized that olfactory deficits are
observed in patients with A l z h e i m e r’s Disease (AD) and
P a r k i n s o n ’s disease.1 In fact, in the mid 1980s it was
hypothesized that nasal inhalation of toxins might contribute to
the etiology of some cases of AD.2,3 Most remarkable were the
studies that suggested that olfactory deficits occurred in the
preclinical course of AD.4 However, the precise anatomical and
neurodegenerative relationship between the olfactory system and
cognitive centers of the AD brains had not been carefully
analyzed.

In the current issue, Christen-Zaech and colleagues5 have
asked a most critical question – to what extent do degenerative
changes in the olfactory bulb (OB) relate to those in the cerebral
cortex in cases of AD? Four groups of postmortem brains were
studied, those from a control group and three groups with
increasing severity of AD. The findings are clear and compelling.
The authors report that there is a significant correlation between
the olfactory bulb and cerebral cortex as regards the frequency
and severity of AD-type neurodegeneration. Most noteworthy is
that degenerative changes in the OB are observed even in AD
cases with discrete and moderate degeneration in the cortex.

The findings of Christen-Zaech and colleagues are both
interesting and important. The importance of the findings is at
several levels. First, the precise correlation between degenerative
changes in the OB and cerebral cortex suggest that common
mechanisms may operate in the origin and development of the
pathological changes in these structures. Second, the
degenerative changes in the OB suggest that the behavioural
deficit observed in olfaction is likely due to the changes in
central nervous sytem function. Taken together with the
observations that such deficits occur prior to any apparent
cognitive impairment, these findings point to the possibility that
well-designed neuropsychological testing for olfactory memory
and discrimination may provide accurate preclinical diagnoses of
AD. As novel therapies emerge, it is reasonable to suggest that
such diagnoses may allow for more aggressive and successful
treatment of the nonfamilial form of AD.

The results of this study are most interesting when taken
together with previous observations from the same laboratory.
Miklossy et al6 reported that degenerative changes are also
observed in the ependyma and choroid plexus in AD. And thus
the plot thickens, for indeed there is a thread that binds the
choroid plexus/ependyma region, the OB and cerebral cortex.
The choroid plexus and ependyma are intimately associated with
the adult forebrain germinal zone, where neural stem cells

produce olfactory interneurons throughout the lifetime of all
mammals,7 including primates.8 It has been reported that, in
some circumstances, these olfactory interneurons may be
redirected towards the cortex or striatum, in particular after
cortical lesion or injury.9-11 Might a deficit in the regenerative
capacity of the adult forebrain germinal zone contribute to the
pathology of AD? In fact, studies show that there is a reduction
in proliferation within the adult forebrain germinal zone in aged
mice.12 In any case, given that the generation of new neurons is
an exciting and novel therapeutic avenue for brain injury or
disease, studies aimed at exploring these relationships further
will be most insightful.
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