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We investigated the relationship between the hippocampal function of pain modulation induced by
anxiety and daily physical complaints. We measured neural response to pain stimulation and
preceding anxiety cue by functional MRI, and analyzed the correlation of this neural process with
daily physical complaints assessed by questionnaire. Manifestation of daily physical symptoms was
related to the hippocampal dysfunction in discrimination of anxiety states. The inhibition of neural
response to low anxiety state in the hippocampus and associated cortices influenced the reduction
of daily physical complaints.
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The neural response to visual cue

The neural response to CHIiA

Peek coordinate x, y, z = -24, -16, -18; BA28

T = 5.84, Height threshold P<0.001 uncorrected,
extent threshold P<0.05 corrected

Marsbar analysis for CHiA vs CLoA

in the cluster(ROI), T(17)=3.27, p <0.01
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A CHiA r=-0,392, p=0.108
W CLoA r=0.437, p=0.070
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Tablel Coordinates and Z and T scores for the brain arias activated in response to
visual cues with high anxiety (CHiA) vs low anxiety (CLoA)

CHIA CHiA vs CLoA
Brain region BA XY Z k T T
L Hippocampal formation 28 -24,-16,-18 176 5.84% 3.27%*
R Insula 13 44 -18,2 187 5.44% 3.03%*

*Height threshold P<0.001 uncorrected, extent threshold P<0.05 corrected
**Marsbar analysis P<0.01 in activated cluster after CHiA
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2. Electric stimulation
(MidESHIA vs MidESLoA)
The regions correlated with
activation of
It. hippocampal formation
to visual cue (CHiA vs CLoA)

3. Correlation between Somatization
and the response to MidESHiIA and
MidESLoA in the regions correlated
with activation of
It. hippocampal formation to visual
cue (CHiA vs CLoA)
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Table3 The brain regions whose activations in response to [MidESHIA vs.
MidESLoA] were correlated with the response to [CHiA vs. CLoA] in the left
hippocampal formation.

BA XY, Z k T
Left Hippocampal Formation
R Inferior Frontal Gyrus 45 60, 18, 20 35 5.7
L Inferior Frontal Gyrus 45 -48, 28, 16 39 4.82%
L Hippocampus - -34, -8, -20 31 5.62%
R Parahippocampal Gyrus 35 32, -14, 32 13 4.25%
L Insula 13 -40, 20, 10 3 4.07*
L Middle Frontal Gyrus 8 -36, 30, 48 3 3.89%

*Height threshold P<0.001 uncorrected
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