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Fig. 3. Scatter plot of relative gray matter volume of the right DLPFC
against age in each genomic group. The Met-BDNF carriers showed more
significant volume reduction with normal aging compared to homozygous
Val-BDNF subjects in the bilateral DLPFC in each gender (right: male
Met-BDNF carriers: y=—0.27x+71.8, r=-0.71, p<0.0001, male homozy-
gous Val-BDNF subjects: y=—0.046x + 64.2, r=—0.12, p=0.67, female Met-
BDNF carriers: y=-0.43x+78.4, r=—0.56, p<0.001, female homozygous
Val-BDNF subjects: y=—0.20x+69.5, r=~0.41, p=0.03; left: male Met-
BDNF carriers: y=—0.20x+67.2, r=-0.53, p=0.01, male homozygous
Val-BDNF: y=—0.11x+65.3, r=—0.25, p=0.367, femaie Met-BDNF carri-
ers: y=—0.48x+77.0, r=—0.71, p<0.0001, female homozygous Val-BDNF:
y=-0.14x+65.3, r=—0.27, p =0.18). Due to limitations of space, only the plot
at the right DLPFC in each gender is shown. Blue stands for male subjects and
red stands for female subjects. Open circle: homozygous Val-BDNF; closed tri-
angle: Met-BDNF carrier. Dotied lines are the regression line of homozygous
Val-BDNF, whereas solid lines are those of Met-BDNF carrier.

reduction in the right inferior parietal lobules (BA40, r-value:
3.86, Talairach coordinates: 40, —43, 53). We found a sig-
nificant interaction effect (male: p=0.003, female: p <0.0001)
between the aging effect and the genotype on the gray matter
volume in the DLPFC in each gender. (right: male Met-BDNF
carriers: r=—0.71, p < 0.001, male homozygous Val-BDNF sub-
jects: r=-—0.12, p=0.67; female Met-BDNF carriers: r = —0.56,
p<0.001, female homozygous Val-BDNF subjects: r=—0.41,
p=0.03; left: male Met-BDNF carriers: r=-0.53, p=0.01,
male homozygous Val-BDNF subjects: r=—0.25, p=0.367,
female Met-BDNF carriers: r=-—0.71, p<0.0001, female
homozygous Val-BDNF subjects: r=-0.27, p=0.18) (Fig. 3).

This s the first study which investigated the impacts of BDNF
Val66Met polymorphism on age-associated brain morphologi-
cal changes in normal individuals. We found an exaggerated
age-related volume reduction of the DLPFC in the Met-BDNF
carriers.

Several studies demonstrated morphological changes asso-
ciated with normal aging in the STG, insula, inferior parietal
lobules, motor cortex, ACC, and DLPFC [10,24]. In consistent
with previous studies, our data also showed age-related volume
reduction in similar regions in all subjects’ analysis of each
gender. Further analysis revealed that the Met-BDNF carriers
showed a stronger negative correlation between age and gray
matter volume in the DLPFC and right precentral gyrus when
compared to individuals with homozygous Val-BDNE. Though
the mechanisms underlying the predilection of the prefrontal
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cortex for age-related volume reduction are still unclear, the
prefrontal cortex exhibits the greatest age-related alteration of
GABA and glutamate [11], and glucose metabolism and age-
related declines in regional cerebral blood flow [4]. Though
there has been no study investigating the relationship between
Val66Met SNP and vulnerability to age-related changes, BDNF
protein itself is reported to be associated with aging. Amounts
of BDNF protein in hippocampal pyramidal neurons and den-
tate granule cells are decreased during aging in monkeys [14].
Further, several studies demonstrated neuroprotective effects
of BDNF [3,29]. Our data suggest that the Met-BDNF carri-
ers, particularly females carrying Met-BDNF allele, may be
more vulnerable to aging than individuals with homozygous
Val-BDNF. Considering the fact that prefrontal cortex is one
of the regions in which BDNF is expressed abundantly [25],
we suggest that the Val66Met polymorphism may be associated
with functional variances of neuroprotective and stress resistant
effects of BDNF, which results in different effects on age-related
morphological changes. Furthermore, we found a reduction of
the striatal volumes in met-BDNF carriers as compared to indi-
viduals with homozygous Val-BDNE It has been postulated that
enhancement of BDNF in the cortex may be involved in protec-
tion of striatal neurons against damage via anterograde transport
because BDNF exerts neuroprotective effects against excitoxi-
city in the striatum [1,16]. The result, reduced volumes in the
striatum in met-BDNF carriers, may again suggest the reduced
neuroprotective effects of met-BDNF. Since there has been no
direct evidence of differential regulation of vulnerability to neu-
rodegenerative process by BDNF Val66Met polymorphism, fur-
ther study such as investigating how Val66Met SNP affects cell
survival in a cellular model is required to clarify our speculation.

Although we could not replicate results of the previous stud-
ies, the smaller hippocampus in the Met-BDNF carriers [23,28],
our data also suggest that BDNF polymorphism should have
impacts on brain morphology associated with episodic mem-
ory. The discrepancy between our results and those of the
previous studies could be partially explained by the racial dif-
ference. Binding its receptor TrkB, BDNF activates several
pathways including the PI3-kinase/Akt, the mitogen-activated
protein kinase, and PLC-gammal pathway [15]. These signals
are known to be critical for survival of neuron, suggesting that
not only Val66Met polymorphism of BDNF, but also interaction

of polymorphism of each signal or molecule has effects on brain
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morphology. Racial differences might be related to such inter-
actions, resulting in the different findings. This may partially
contribute to the discrepancy in associations between BDNF
polymorphism and the prevalence of neuropsychiatric diseases
in Asian and Caucasian populations [17,27].

Finally, we mention a limitation of this study. To explore
the association between aging effects on the brain morphol-
ogy and the Val66Met polymorphism, we performed a cross-
sectional study. There is a secular bias, which can be resolved
by a longitudinal study. In this context, our data may be con-
sidered preliminary rather than conclusive. However, a recent
longitudinal MR study of normal aging demonstrated that cross-
sectional and longitudinal estimates of atrophy rates were similar
[26].
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In conclusion, we found that Val66Met polymorphism of
BDNF had impacts on age-associated morphological changes
in Japanese subjects. Our data suggest that Val66Met polymor-
phism of BDNF may play important roles for vulnerability to
age-related morphological changes as well as the efficiency of
plasticity, especially in DLPFC. Furthermore, we suggest that
genotype effects of the BDNF gene on brain morphology might
differ in fermale from in male.
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