
commentary5) used a photothrombotic model in
mice to demonstrate that soluble TM administered
after stable thrombotic occlusion of the middle cere-
bral artery restored blood flow and reduced infarct
volume without increasing hemorrhage. In another
study, Ryang et al.4 confirmed the efficacy and safety
of soluble TM in a transient middle cerebral artery
occlusion model in rats. We believe that these obser-
vations together with those discussed by Fisher
should—as indicated by Fisher—“awaken interest in
TM by stroke neurologists” and “may help generate
attention for a clinical trial of this compound in
acute ischemic stroke.”
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NUTRIENT BIOMARKER PATTERNS,

COGNITIVE FUNCTION, AND MRI MEASURES

OF BRAIN AGING

Cedric Annweiler, Angers, France; Manuel
Montero-Odasso, Robert Bartha, London, Can-
ada; Olivier Beauchet, Angers, France: Recently,
Bowman et al.1 reported that a plasma nutrient
pattern rich in vitamin D was associated with bet-
ter cognition and larger brain volume on MRI in
older community dwellers. Despite comprehen-
sively estimating nutrients, such studies could be
enhanced by measuring regional volumes rather
than whole-brain volume to identify specific brain
areas protected by vitamins. Since structural brain
changes manifest long before cognitive symptoms,
accurate morphometric approaches are crucial.2

Current automated segmentation algorithms can
determine the volume of different regions of inter-
est,3 which may help to clarify vitamins’ effects.
However, restricting the scope of investigations
limits the relevance of findings. An alternative is
the measurement of lateral ventricle volume,
which is an indirect measure of multipoint atro-
phy because CSF is under pressure and any paren-
chymal loss results in passive ventricle expansion.4

Modern software can segment ventricles in subvol-

umes, providing insight into the volume of adja-
cent brain structures. For instance, atrophy of
medial temporal lobe leads to ventricle temporal
horn enlargement, and expansion of ventricle
frontal horn reflects frontal lobe shrinkage.5 Fu-
ture studies should describe regional changes in
brain, ventricles, or both to better understand the
neurobiological basis of cognitive changes associ-
ated with diet, and specifically with the remark-
able neurosteroid vitamin D.

Author Response: Gene L. Bowman, Lisa Sil-
bert, Hiroko Dodge, Joseph Quinn, Jeffrey Kaye,
Portland, OR: We thank Annweiler et al. for their
comments. In this first analysis investigating nutrient
biomarker profiles in relation to brain health,1 we
started from the generalizable premise that there would
be a distinct nutrient combination associated with brain
health marked by well-established global volumetric in-
dices. There are data demonstrating that overall brain
atrophy is a measure of age-related brain health, risk for
disease, or reserve.6,7 Essentially all regions of the brain
atrophy with healthy aging7; total brain volume is a
global index of the magnitude of this phenomenon.
Similarly, white matter change has been associated with
vascular disease and thus this MRI marker (total white
matter hyperintensity volume) would suggest nutrient
profiles associated with protection from global vascular
disease.

We considered it premature to generate a hypothesis
related to specific subregions; there is no a priori reason
to expect that the left dorsal medial fasciculus Y is asso-
ciated with vitamin Z. Practically speaking, we had to
resist the temptation to parcel the brain into potentially
hundreds of subregions to avoid type II errors. We have
subsequently evaluated total ventricular volume (an-
other marker of overall atrophy) and the result is consis-
tent with the use of total brain volume as a marker.

Future studies will address more specific regions
guided by this preliminary data. We appreciate the
value of using ventricular subregions as ready surro-
gates for more targeted studies such as of the medial
temporal lobe.8
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