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The investigation of the association between the individual differences of
histamine H3 receptor density and the cognitive function
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We investigated the association between the density of histamine H3 receptor
(H3R) and the cognitive function. Ten healthy male participants were recruited in this study. All
participants performed fMRI and PET scans on the same day. The H3R density was measured by a new PET
ligand. To reveal the neural basis of cognitive function, we measured the neural activity with fMRI
during working memory task. An exploratory analysis using the data of H3R density obtained from PET
study and the data of neural activity obtained from fMRI study revealed that the activity of
prefrontal cortex during N-back task was associated with the H3R density of the same region.
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H3R Distribution Volume
Vr  Ichise multilinear analysis MA1
(Ichise et al., 2002)

SPSS IBM SPSS Statistics,
Version 23.0, IBM Corp., Armonk, NY
B
Vr
N-back 0-back,

98.00 + 0.73%; 1-back, 98.11 = 0.82%;
2-back, 97.07  1.09%
P=0.657, X 2=

0.839, df = 2 Ceiling effect

fMRI

Table 1

(Owen et al., 2005)

Region Side BA Cluster Size z X y z

Middle frontal gyrus L 9 83 391 -28 32 34

Superior frontal gyrus L 8 45 3.53 -26 8

3

Middle frontal gyrus R 8 21 333 28 10 60

(x,y, 2) correspond to MNI coordinates. BA, Brodmann's areas.

Table 1. Neural activity as a function of increased
working memory load.
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Spearman r = -0.65, P = 0.043
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Figure 2. a) Group map showing the activity of the
right middle frontal gyrus in response to increased
working memory load. b) The right middle frontal
gyrus activity negatively correlated with the density
of H3 receptors. The dashed lines indicate 95%
confidence intervals.
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