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Associations between brain function, brain structure, and autonomic nervous
function in patients with panic disorder
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We investigated abnormalities in gray matter and white matter structures
and functional connectivity in resting-state, and autonomic function in 42 patients with panic
disorder (PD) compared with 46 healthy control subjects (HC).

The structural neuroimaging studies showed gray matter volume reductions in some brain regions
including the lateral ventral thalamic nucleus, frontal pole, and orbital gyrus in the PD patients.
The structural white matter studies demonstrated changes in white matter microstructure in the
cingulum and the uncinate fasciculus in the patients with PD. In addition, the resting-state
functional imaging studies revealed increased functional connectivity between several brain regions,

such as the right amygdala-right precuneus and the right thalamus-right precuneus in the patients
relative to the HC. Regarding autonomic nerve function, the patients showed declined function in the
parasympathetic nerve compared with the HC.



[E1. Gormani (2000) @ /=25 FERS: |
S—

4 |i§%|——|ﬁﬂ5{$|

ﬁﬁi i d

TH

ﬁ{"& yHm; / E'J‘h

22.7
TEH& Pk E

7 o 0 (B

quality of life w

— ik, 5
Pt *"ﬁﬁ“

BRI

[E2. =y oicsHdREAERMRD B |

Gorman
2000 1
20 Diffusion
Tensor Imaging DTI 7
Gorman
6
Voxel-based
Morphometry (VBM)
2
3
DTI
Fractional anisotropy FA FA
8
CA4/5
Default mode network DMN
DMN
DMN

functional MRl fMRI

functional connectivity

fMRI functional connectivity
4 fMRI



MRI

DSM-1IV
20
60
MRI 3T-MRI Structural MRI
Diffusion Weighted Image
Structural MRI  FreeSurfer
t p<.05
Diffusion Tensor Image DTI Diffusion Weighted Image FSL DTI
DTI Fractional Anisotropy FA Map Mean Diffusivity MD Map
Axial Diffusivity AD Map Radial Diffusivity RD Map Tract-Based Spatial
Statistics TBSS DTI
Tractography  TBSS Voxel-by-Voxel Analysis
FSL randomize General Linear
Model corrected P<.05
CONN
Seed-to-Voxel
Seed CONN Atlas
False Discovery Rate-corrected
p .05
15
HF LF

Panic Disorder Severity Scale PDSS
State-Trait Anxiety Inventory STAI
Hamilton Anxiety Score HAM-A  Hamilton Depression Scale
HAM-D General Assessment of Functioning GAF
Socioeconomic Status: SES

42 46



STAI-T STAI-

HAM-A
HAM-D 7.6

Structural MRI

Diffusion Tensor Image
TBSS VS.

Tractography TBSS

AD RD

AR

Tractography

CONN Seed-to-Voxel
Seed

INZ oy T i t D
IS SNk (BMrLet) 42 ()
SR AE iy 38.9 i% .19 .85
i i) 8.2 4
S ZIN 2.56 2.41 .93« .86
S E S-iljl 2.38 2.65 1.65 .10
PDSS 15.0 ¢
Al—1 56.6 L 39.3 5.94 <.001¢
STAI-S 53.1 34.4 6.38 .001¢
HAM—A 25.5
HAM—D 7.6¢
GAF 50.3

p

.04
.03

. 002
. 003
. 002

. 06

X

. 004¢

AT H L E]

AEAI R L]

[

[

02

.03
.01
.03
.04

FA MD AD RD

Voxel-by-Voxel

Analysis

CONN

FA

Tractography

Voxel-by-Voxel

FA

Atlas



Seed IR > | &

M BERIRS & - @
Seed A o MIK LTr3i= w 70 > A L7 ke

FER(UPTIR;IERE

AR e

FEAAFL IR e
AR

Ze Al BNSTe

Aot B AMAlE ERTEe
Ao F R E Rl
g

e AR i [le
PR IESNEILS

ZEfH] pTFusCe

48] Heschl [A]«
HIEE AR

Px

AR 7T 4% S 2 Bl + L S (TFEA) ©
FRmiER (FHB) ©
FRFIHE -+ FpC g [ (FC)
A A R T R ] - R (FEXD) <

o0 Heschl [+ BB+ GHTETES

AR AR R+ B

A % - R

T 47 2 [+ 2 AR e (I (] - A R £ [
FEME el

AR B A 5 R + £ ]

ARG SR (2] 4 1% SE S ardat e

A AN A - A ERAR -+ T R[]
il E 52 (] =+ g 0] PSR s B i o Bl

Pa|

Seed IR > | &

HREEREAYAS 5« @
Seed iR W PIZ#t LT3z w 7 JE < @ B 2 s L 7= i ke

e {2 TS (TR E) ©
ERSEEEERS AR FiE 4 L E (FF) <
ARETEEREER e A TR R a
st IR RN E FEAR N g e e
» 4
[A]
L] L 3 a .
> [o] €] & [F]
15 LF
28 VLF 20.3+12.8
15 JLF 22.3+9.5 t=0.52 p=.61 HF
28 VHF 14.3+7.8 15
19.0+5.9 t=2.02 p=.050 HF
HF LF
Structural MRI
1.5T-MRI

DTI

VHF



7 6 3 2

Masao Takaishi, Takeshi Asami, Haruhisa Yoshida, Ryota Nakamura, Asuka Yoshimi, Yoshio Hirayasu 15
Smaller volume of right hippocampal CA2/3 in patients with panic disorder 2021
Brain Imaging Behav 320-326
DOl
10.1007/s11682-020-00259-w
Haruhisa Yoshida, Takeshi Asamia, Masao Takaishi, Ryota Nakamura, Asuka Yoshimi, Thomas J. 271
Whitford, Yoshio Hirayasu
Structural abnormalities in nucleus accumbens in patients with panic disorder 2020
Journal of Affective Disorders 201-206
DOl
10.1016/j . jad.2020.03.172
Masao Takaishi, Takeshi Asami, Haruhisa Yoshida, Ryota Nakamura, Asuka Yoshimi, Yoshio Hirayasu -
Smaller volume of right hippocampal CA2/3 in patients with panic disorder 2020
Brain Imaging and Behavior -
DOl
10.1007/s11682-020-00259-w
Takeshi Asami, Masao Takaishi, Ryota Nakamura, Haruhisa Yoshida, Asuka Yoshimi, Thomas J. 240
Whitford, Tomio Inoue, Yoshio Hirayasu.
Cortical thickness reductions in the middle frontal cortex in patients with panic disorder 2018
Journal of Affective Disorders 199-202

DOl
10.1016/j . jad.2018.07.064




Takeshi Asami, Haruhisa Yoshida, Masao Takaishi, Ryota Nakamura, Asuka Yoshimi, Thomas J. 13(12)
Whitford, Yoshio Hirayasu.

Thalamic shape and volume abnormalities in female patients with panic disorder 2018
PLOS ONE NA
DOl

10.1371/journal .pone.0208152

Takeshi Asami, Ryota Nakamura, Masao Takaishi, Haruhisa Yoshida, Asuka Yoshimi, Thomas J. 13(11)
Whitford, Yoshio Hirayasu

Smaller volumes in the lateral and basal nuclei of the amygdala in patients with panic disorder 2018

PLOS ONE NA

DOl
10.1371/journal .pone.0207163

59

—MRI-T2 Diffusion Tensor Image 2017

634-641

DOl

5 0 1

Takeshi Asami, Masao Takaishi, Ryota Nakamura, Haruhisa Yoshida, Asuka Yoshimi, Thomas J. Whitford, Tomio Inoue, Yoshio
Hirayasu

Cortical thickness reductions in the middle frontal cortex in patients with panic disorder

WFSBP 2018 KOBE, WFSBP Asia Pacific Regional Congress of Biological Psychiatry

2018




, Thomas J. Whitford,

11

2019

10

2018

118

2022

173

2022




(Hirayasu Yoshio)

(70244324) (22701)
(Yoshida Haruhisa)
(70784164) (22701)




