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E E [EF=-H#] fMRI (functional MRD DFFED % < (TIMTHEIZAL D TR A U 7 BB
Zhlit 3 % —## A€ 71 (general linear model: GLM) fi##fi & i\ Tfibh T, L
P LATAE, GLM fRATIC X % SRl MR CTU#GEE T 7 —1ic X o TH4 I TG By o
HeRinw &t S hic, £ 2 THEE 2L, BIEE O TR A2 LT & Ui R 55 5 4T
% (independent component analysis: ICA) % I\~ CHRIHBUC AL 5 [4i5 B) o 15 B FIK &
RERHE S 28 L & R~ e
(3% - HiE] EFHHHRE 26 41 (20~33 5%, AFIE) A HRRITAE 13 4 & RBhl e 13
HOZRCT S, ThEhA G ~ORMELT > TIMRI ZJE L, ICA T 217 - 7e.
R B U 7 a5 B D RERG A5 5 2L D> & B RIBOSAE 5 [T By 0 Fpfhs i) o 5 S & HEE
L.
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bIEBBIE S A, RIS S IR E) O R IR Dy o 7o ICA 2V 53T, ik
B D[R\ I CHOFIHER b 52 < Fibe T 2 IS B 2 B T & e
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I L. (FLBIC R AT, — R 57 4 (General Linear Model,

PP FT 2RO WIEILZ 2 1044 D T MRI
(magnetic resonance imaging) ZEE DO PEREN A L L7
LItk o T, RO MREEE T 5 RTIN
MO LA~ 7 v & v ORI & %
MR 15 5 54/ (blood oxygenation level dependent (BOLD)
BHR) HFH U P RE E £ 5 (functional MRI;
fMRD) "V 23BE % e fE i CHIE W REIC 7R D, WS
DIREBCHIML T 5. Lo, SoBERE%
8% ECHEELINTHSHHRIBICH S Y (R
(de-qi) EH) & LD A =X 2135 F D Gk
IhTwin. MRIFFED % < BRI 7 & Off
i b s —g B o FIHHE (+v) &LHR
WE (7)) 2BV BT 7T ay 72 7LV D

TG © T 629-0392 USRI ST A T
DI iR N S R S R o
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GLM) f#Mi %47 - T\ %. GLM N3 X %
AT EANTD T 5 1MmA7 8 AE RGBS (hemo-
dynamic response function; HRF) #{i& L, {#llE T
85 nic—# o REERE IR O F 52 b MRE LicE
TADOBWREER LB T D00 E 5 BT L,
FERDETHNCAE TH - 7ol & L CHxRIE sEik
M T A2FETH Y, FRWO MR THIA
SHHERTWS ™, Hui b? BFHo R
5, Wang & ¥ XA A FUCHETE, Napadow 5 ¥
PO RZHRCIEH ESETE E Vv o T, Hir i
BEFUT 2 T2 AT - ToRE R, BRI R 2 Rkt
AR (S2), B, widmikE, BUR 7 &R MRE
i A O B S 5 FUIR O TR B & 5 L
L7z, ZO—JT, EHRIBICHE 5 TSI
LRIz 5 ERE LT X ud GLM T
BRI R IR TWS Y7, Bai & 7 WO BOWE A
BN L 7o GLM 4T X % SR> tMRI BFZE D &5 F
et 7 —DMEREG T h DA etk 2 WE L,
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Ho & ¥ WA BB M~ O SRIZHRFI B AL 5 HRUERE
DSBS T #  Fift L7z & 75 L 72, Nappadow 5 ”
VR IR G A ] 3 RORI I & A R S T A SORT TS
£F 5 BB RIS O R L 2 2 BBABIC GLM fi#kT %
Totc. TORER, BBRFE DM U 2o s s o]
WOTTm <, I T 5 S R RBIFE L 7chs, &
PR (1 REBMERREE (SD), S2, &) Tkt
SIEIEEISA R S hish o e, T b ORITHIIE
DG B, HORBOTHE 5 BTGB A2 PR B B
GLM i & Fl\ % DY Clift v & 2 bh 5.

—75 T fMRI DT & L CBIRBIR A LT L &
3, BTG SIR O 22 [E0) e L BAFR D B JNT L 7o £ H)
B A fh 3 % M7 % 79 Hr s (independent com-
ponent analysis; ICA) &\~ 5 EFTIEDMRIE X T
% ' ICA 1% Beckmann b 'V 23T o o R0 IR
B 5 2 9T o T IR 0 2 IR RE 0 4T B o R b
CHFIHINAFETHHH, Hs 27 25 L
o7 =2 CAFEEFIAT 5HT, fHIichr
B D R BTG SR A FREE & L TRl B3 %
IEB ORI TTRE T H % EHMEI T W5 Y, %
72 Penney B ' 1A & R BST RS O RRINHE 548
L B 2 2 7 @ L Cwic s L. 2oF
R g% o TN ISl 2 L L
R b Rl 3 2 SR o0 B SUR L I B U 7o KIS Bl
DN EEZE 2 bR b.

T, AT, BRI RIE T E A
Bitd+a 2 EHME LT, KEte T A2 L7k
W ICA fi# b 2 I C, IO Bl U 7o oy & ol X
5T ET, MTHRLFHET DRI AL 5 TS B FIER
& & ORERHE 528160 BRI O Kt kel 2 X, (7]
KR D BT 2 AT - TSI O &5 R & iRt L7z,

. #&

1. X%

s 264 (B 164, Ltk 104, 20~
335k, HFIE) ZRIERNSGE L, SIIEEE (13 4:
B84, wths4) LBBURITEE (134 : Bk
%, "5 %) O2RCy T Urote. HiEER

XL T, AEBOHWNS X OFEM G, EBick
DRAETDEEZ LD ERECOWCHEZIT
W, RIS ETAREREER L7z, Ttk AFR
TR EBEERA A B RS CRABEZ I BT
Fehta U7z OKaRHRS 5 22-8).

2. fIEHE
Ok

BB L, T4 AKR—F 7 AR (E R
$0.2mm, & 39mm, 7 Ve RHEL) AMH L.
wmE I AFEAR L4 T Rz i
15mm FIA L, EEEK 1Hz OHE CTRBTH %
ﬁ‘ - 1z,

QGBI
LRI, von Frey 7 A b THIIZ % 588 @
vonFrey 7 4+ 7 A v + il L7z, von Frey 7 4 7
AV MIZX D&y €V 7RI, SO IMRI FEER D
4%k (Sham ) B L LCTHAIhTW5 % %
72, Hui b " X AAMCRER AT - B, #
RUEH BT EME L5, g, 4
B R B E R A b0 1em o i PHIC K 4Hz
DEETH v ¥ v 7RI AT - T

@I T7 XA &

FIS T 24 213, B1 R d X 5 IMRI B
i) 30 B o a0, 15 BEORIHE 457
Bl ZHw R B 4 [TV RT 7T ay 7 7¥ 4
VB &L, 10 RIRTERIHCK L 4 4 30 #
DMEZ 1y v av L TTok (B1). S
W, MFHEA v, ZEREER A 7 L LIcl
EREE LT F & L, RiBag iy, WEbiths
LT F TREMDEAMLOIREE 27 L7z,

3. MRIHE

15T ERAR A MR 24 (Signa LX, GE Medical Systems,
USA) B L OMEHRE~ » F a4 A2 Ui, HlEd
DUOB X AT Dbz v a vESy NItk
LT MBI EE LT 4 AXF v+ » 7 (SC-DI,

SRRIREE PRI SRR BRI RRIRS
RIERIEE RIRI RIFRIB RIRRIRL RSHRIRS
0 15 30 45 75 90 105 135 150 165 195 210 225 255 270 (s)

1 GRS X OSRIBIRE ORI 7 41 A

G 30 B0tk 15 BHORIRE 45 B OZH LB 4 BTV ET 7T ey 72 F¥ 1 v L, 1 Do MBIERECS L 4

30 BEoRER 1 vty v a v e LTI k.
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7RV, HEK) Ofififxyr—v s —7To
WMIE 2 T -7, e, #BRECImDBNR L5
R L, A TOMEXLEMMEAL 2 R/ FF L CT1T -
7o MRIUAGEW, 3 KITHHAImG, 2 WRICHE:
G D PE BRI IMRL DIE 21T - 7o, JE v A
v—r v ALY, 3RICMHEEH MG, 3D fast gradient
echo % (TR = 6.8ms, TE = 1.6ms, TI = 600ms, Flip
angle = 20°, Matrix size = 256 X192, FOV = 220mm,
AG A AE= 14mm, AT 1 A= 124, BHEEE=
1, KFW) ML 2 RICHHERIL, spin
echo ¥ (TR = 500ms, TE = 15ms, Flip angle = 20°,
Matrix size = 256 X 192, FOV = 220mm, A7 1 A
JE=5mm, A7 4 AEF+ v 7=0mm, A7 A
=30, BEMEE=1, AFH) @A L RMEE
HifR1%, 2D gradient echo-echo planar imaging (GRE-
EPI) ¥ (TR = 3000ms, TE = 50ms, Flip angle = 90°,
Matrix size = 64 X 64, FOV = 220mm, A 7 {1 A
E=5mm, AFA4AMF+vy 7=0mm, AFAA
¥o=30, BEME =1, KFW, KRS MHEE= 3s)
ML, 12y v avbich Thn 90 i L T
WEAFT\V, 270 BRHICEF 2700 0 (30 2 7 4 A X
90) DEIRA I L1z,

4. EREEIT

N—F Y =7 KROOS % Intel L% 2.4GHz x 2
Quad-Core 7 v & v ¥ & 6GB 1066MHz DDR3 DIMM
DA &) =% L2 Mac Pro 2 v € 2 — & (Apple,
USA) ET, MacOS X" —v a2 ¥ 1068 % 0S & LT
7o, ERENTICIE, Matlab7.5 (Mathworks, USA)
& Matlab | C#yF 3 % SPM8 (Wellcome Deapart-
ment of Cognitive Neurology, Institute of Neurology,
England. http://www.fil.ion.bpmf.ac.uk/spm), SPM O 7 F
4+ WFU_PickAtlas3.0.4 (http://www.nitrc.org/projects/
wfu_pickatlas/) & FMRI Software Library (FSL4.1.5,
University of Oxford, UK) & ImageJ1.43 (National
Institutes of Health, USA, http://imagej.nih.gov/ij/) % fiff
ML,

Oz IR RTALEE (spatial preprocessing)

(1) A E) ATl IE

WE TR b ARG LT, FSLDO7 F
1 v @ meflirt % i\ THE U 7 i8] o BERE i 5 &
FEHE T U T oo BB R o0 BEA & # I A AT -
o Fio, BHEREE G Lo G kT LT,
PRI O MBI 2 RICEIRE < » 734, Z
Na I HIc 3 RLHIEGIC~ » 5 38T,

(2) Z=miEHEAL

B A RE G AL IE S R A RIS S 7

3 RTCIRF R T — & % E BRI 7o BEEE I MRI {5
T » % Montreal Neurological Institute (MNI) template
(http://www.bic.mni.mcgill.ca/ServicesAtlases/
ICBM152NLin2009) &7 4 » b3 2% X 5 ICIERIEMY
BWDNT A =2 HF B LI, EHIhnNT 2 —
2 % O CTHERB IR 2 BRHE R I 289 L, A A D fid
WEEENRCEN T 52 LT, IA—TRE(TS C
ExARRIC LT,

(3) ZEMriL

BRHERIC 2B X e f AN g o R L5 5
Motk & MEEOMANELREMT L &%
HiiZ, #%A87 ericn LEBRObIR, £4, BT
Jiiz 2 EEME  (Full Width Half Maximum;
FWHM) = 8mm @ Gaussian kernel "C ® 2% [i] 19 “F-
bad7 o 7o, G IAEE 8mm (377 v — 7 fi#
Bt %3 % BRI sl O BN £ 2 AR RS 5 7o b is— i
VbR HIETH S . i, B e L,
MRIZEHKDO MR E5 D F Y 7 + g ot
W7 —z (RIACER) X 2ESELE VoK
D 7 4 AOREEHICT, NANAT 4 LE —
R L, SEJHGIN A RA T 4 2 —i2iE,
PO 5 TG E) 2 Br 25 L ok, — i
SN BRI ORFEER TR 15 B2 45 B o
60 bR D20 REI DA v b F 7 AR A M
L.

@®ALF (postprocessing)

(1) BN 5555 #r

R O BIIRTALBE 21T 5 7288, BREIBEER X O
BHRRIAE T — 2 &, FSL 7 F A ¥ @ MELODIC3.10
AT, BRIBRED 77 v — TIN5 (tensor
ICA: TICA) % AT - 7z. TICA (X2 7 B itk
% FEii 3 % spatial ICA &3 H 78 b, 22/ 7B
IRy DA oy A 15 7o, el & g & o
BEVE & P35 7o, REWE S bn R ©
WE) L ey a3 5 2 ENEEETH D, P> 0.5
EEBRLRAZ e ELGERL, Bbhic~xy 7%
WYL~y 7 (LUF;IC <y 7)), ThicxEl
TG B LA AT 4 1 22— (LR IC
A4 Axa—R) LLT. P> 05N 5H T
WHEHWOhBHEMETH D, 05 &5 BIfEE, K
7 e ANDNERTH L0 H YW LIRS, #iatAm e
— MR L AR ok U S aTREE IS 7 B
ETH5.

(2) I B U e pinT 5y o 3

FATWFSE CHE X T 2 IR TG AR 2 S5 B i
BRI L7 IC < » F R R Lic B, SR B
5 TS FHIIIER SO X » TR b7, (RMERTLE
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BRI L, B omC Tl L CTREsHRE I h T
WAl S2, B A SR OE~ » 7 (LUF;
FY TV —twy ) L LT F R REER G
IR W T SEIRIERHE I h T b7, B
FDTF vy Frv—r =y 7ELTHEM L. 8-
@B Bt S RIEBI T v v — 2y 7
DAt o ik b IG5 £ £ 2 bhbn, Lt
1T o TR B 3 2 WS o % R 5 F 030 )
ELT, mADBRBCHE S BIENFREI RS S2,
BB A IADOT v v —bwy T E L. TV S
L — b < v 71X WFU_PickAtlas % I\~ TIERL L 7.
BRTE B o 22 I e AHB 2 R B feddi, T v 7
V—bt <y FLEIC~ v 7 OWIEHEKO G %
Image) 12 X - T 2 flfbi{Gic L, 22 7B %
7 DeLuca b 2V L ICAIC X » THB AL IC
< v 7OBRARMZ TS A, ZEEMHBERE O BEE
ELTHBIRE 0IS #BRA L TWab. SEH W
FYFUv—rwy AL EBHEBOA TS L L
TWwahd, ThUAoFENRIET5H X - C
MBIREBIME T35, #HoT /4 RcdE LT —
2w L7anicdic, 2 ik X b EuwEIfiEE v,
RSB LTI VB L VWBREX T, IC
<~y FTETF VIV —b vy 7 E ORI AHBIFRE
02 Wi, 7, TICARX - THbR
T IRNT By D S ] Ckall U 7B By T B 5 0 i
wT AT, HRERTON T Y *OFHi»MTHR
TW5 2% HRIETICAILX > THBIS subject/
session modes D F BUE DGR p > 0.05 OINT S
BHEBEBIORS Y F01BH5H ELT, SRIOERD
fRHT s B RS L 72, subject/session modes (% IC # A
&2 — A B A EERE OB & LT GLM &
TV, BohcHEBD N T v * 253 5 2.
(3) I BIM L 7o (55 & b < & — v D fiFHT
FIBRT R DG B EAL NS & — v iR D T b il X
ISR B E# L 7o B PR E D IC £ 4 22— A%
s s ), #Eeh s, #m#E Go#)
DO E1Y 1427 0ELT, L AN4Y A7 1L
b HRERHE S 13 /5 D5F 52 14 72 v A
L CRD . KNG TE B o E 5 <
& —voEs ERBBO 2 4 3 v 7 L RTEE) O Hifk
RefEl 2 HEE T HIcdic, BE EAos 43 v 7 LK
EE O Fefelil 7 T h T h B L X BB L ©
MR Z Iz, 55 EAMBO 2 4 3 v 7% 0 B
5300 F TIBT oL 1 BRI 15F)
L, Frfhiix 2 805 39 ¢33 otk
e/ 10 M (B 15 ®) LLTehEhifl
ZA bR ICER 110 FE O S BEIR A fle L 1.

L &%

1. ICA [C& » THiH T W/ BREMREE

BNT B 5 BT AT - Tk R, BRI C A 5T 10,
BBRIHARE CHERE 11 (FREIC X RS 3) oz
BontEobh, ThZthDIC~vy 7&7v 7V —
b vy 7 & O I AHBARBOME b v ie. AHBASR
0.2 LAk oo Bl ST B 4 v BRI BORE © Acu IC2 &
Acu_IC7, 8% ERED Sham IC5 TH -7 (F1).

BRI TT v IV — 1+ = 7 &2 T H B AR
DK E Do 72 Acu IC2 & Acu ICT7 @ BTG BHIEK % X
21T, Acu IC2 TF v 7 v — bk = v FLSMC
EOABEE S hicol, P fio S1, 1 KB E,
W oo BB T B, BTAIRE], BUR, # R EE)
BHEETH -7, T, Acu IC7T TT v 7V —1
< v 7SN IRTE D BIEE S hotc o, Wil o R,
ek, UK, wimeikiml, GRS EBHE, ik R,
N O TR T H - 7.

—F, BsEM T vy v —b <y 7N
HIBIFR BN K ¥ % 0> - 72 Sham 1C5 o RTE BHIR &
IR OB OKFW) 2B 3 1/R"3. Sham_ICS
TTFv v —t =y FUNCRIENBEEI D
v, R o N, ROl oo ST - A AR SE A
HIETH - T2,

2. HHINICHMIBDDESTER/NY—>
TR OMN B B L e F 5B bz — v
T b RFHM IS AHBIR BN K E o oD 1L, Acu_
1C2 CURIPbALG & D E & L + Frfchefb 33 7 (H
BIGREL : 0.94), Acu IC7 TIXHIMBAA X v 3 B
W+ FEREIREE] 30 B (HHBIFR%EL : 0.87) Th o7 (R
2 (@), (b). HWFiIHOEZBIEBRIE OGS
b Acu IC2 BRITRIE 2, Acu ICT B34 L#Eh
D0, TS IIEL T, FEEERHrIC
bR EGEG, R TED EASRE, -2 2
2T, B F L (B4 Acu IC2, Acu_
IC7). Zhick} L T Sham IC5 Tl X v 3
B + R e ] 18 B CHBISR%EL : 0.97) TH -
72 (F2 (o). BRI Sham IC5 WXHRIBBHLGE
Tosb EAL, FIHHET EREE T LA (R4
Sham_IC5).

fiv. ==

1. REBRICHE S BGEENREC DL T

RATBFRIC T >, SRS 5 Bm B 256
B PIALI I BR 0 BR T 25 25 S T s
%20 ASmEGRE BT AE - CIMIEEI R I s
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F1 OB, BRIMOIC~y 7EF vy Fr—b <o 7L ORISR & TICA © F
BE D fis 5

SRR

IC1 IC2 | IC3 | IC4 | IC5 | IC6 | IC7 | IC8 | IC9 |IC10

ZRMEE | 0010 0.251 -0.007 -0.024 0.003 -0.002 0.302 -0014 -0.005 0.000

F&E | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 p<0.05

1RSRURUL

IC1[IC2 |IC3|IC4|IC5]|IC6|IC7|IC8|IC9

IC11{IC12

£[4EER| -0.004 | -0.006 | -0.002 | 0.009 | 0.307 | 0.003 |-0.014| 0.032 |-0.001 -0.015 | -0.004

F®E |p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 | p<0.001 p<0.05 | p<0.05

ST T 4T o TSR, SRR T AT 10, RBSIMAECAF 11 FRER X 544 3) o
ML DE LR, TRLTHOMNI Ry ~y 7ET v Fv—1 <y 7 EOMHBERENIE D .
HIBEERE 0.2 DA 357 5 20 LR SR IR D Acu IC2 & Acu ICT7, PASRHIFRED Sham 1IC5 TH - 72,

FyITL—kev Acu_IC2 Acu_IC7

29

©eee 006

t-value 3.0 7.0 t-value 3.0 7.0

2 FVYFVU—1F <y T EFBHED IC v v 7 ORRIEFIK

Acu IC2 TTF v 7V —t vy FUSNCIIERBZE S hicoix, Slo 1 RO (S, 1 REENE, w4 o [ 5 i i E,
REPIREL, UK, WEEBE, REEETH -7 FX, A IC7T TF v F v —t = v UM CRIENBG I )icoix, MWl
oRREE, Bk, SUK, BiaciRE, wESEEE, wiMEiERE, DMRO TR TH - 2.

S2, B, SI, 1 KIEBYEP, BT EE, wiHIRE, ThbEEZLRTWS Y. FORKEKIL Acu IC2
BUR, wiEEEF, HMUHEE, RBRRBESHE®EZEL CEESI KPR, S1, S2, EH#I, 1 KkiHEE)E,
KIMFEEB I OR AT 2300 E LTS wieEBEr, SEEENEM T 255 R & Acu ICT7
HTn% 2. BT 2 MANARAE - 58 - CESIRCHK, B, winkm, arsEh kg,
RO 3 BECHEI Y, KMrbLOMAAN KMEEES BT % 8 - BAROAHC T HS
R D FC 2 OB - BB  hBEE2BRTW5 ™. i Acu IC2 & Acu ICT
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Sham_IC5

t-value 3.0

R

— 0

HiRAIEZ

BTHHRE

R

R

R

B

TR
- 2RERB(SI)

AETES

1IEEFF(MI)

TREEREH(SI)

RRRE

3 BRI IC = v 7 ORRTEFIER & MR OB O
Sham IC5 CT7 v 7V — b v v 7USHCIRIG B S hic ok, FRRFEM /NN, FREHlo S1 - AMIEEEA A TH - .

R

- -~ AcuIC_2
ootk A G T
——4— Sham_IC_5

AP

P R0

2 . (s)
0 15 30 45 60
4SRRI, PSR ec B U 7T B o T R o

K5 521k

BT O 15 5 ZBALSRI L O 15 5 L5 Acu_IC2 23HI%
B, Acu ICT M LERD D, ThlitoZizdtml ¢,
Bk A ek, TR Ak, v—
7 Rz Ttk BT R TN Le (R Acu IC2, JMifR -
Acu_IC7). P8R D Sham IC5 (XFRKBARTE #0 D B L,
IS T & FRFICAK T L7z (528 : Sham_IC5). (mean + SE)

7 CRATE MBS S o IR, mifmIkml, e
B o B O B 75 V10 e D 1 By R 2 LB LY,
IR, wRE RN OB R HE R AT 5 L)
HERTND Y. SRR PE 5 RiEEI & LT 2
ODIC ~y ZHRME I i, B IXFERE D
ADDMER L1z 2 D DI & D b PIALER % 22 [ i 2
by L TS hictE2ZbR 5.

— )i OEGRIBL T, Sham IC5 (X3R4 o 7]
B4, WOl o ST - AMUEREE AR, Wl S2,

AR CRRTE 2V 828 X h, Nappadow & 7 2B
GHRIN I 2 AT - T2 BE O PIFUR T HE) U 7= G B
IR & U, AMAIBRIEE SR OTEEN
PR RR TR AL 5 smgg O FBANCEId 5% &L I T
AV

2. RIBRICH S BEFESERICOVT

R O BA M U 72 2 0 o R NT R 4 Acu IC2 &
Acu_IC7 DORERE 7o f5 5 2L HRRIHC X % A4
JREDOTEE)TH % sham IC5 1, HBIHE S 5
BONHENY R IBD 6 iR, FIEKETHD
PTG EY D RN 12 B 15 BB I hie, BRIg
CHES B DN b BNy R EE S ToERI
C M X » TImEI WD R X % TR 2
Wed %, L AS BRffIc X > TImEI R D —K
e Ry, EEHETHD CRMETEEIRD
TR DO AN BMEI N HIEIEL, AT
BABIFL, RIENE- X0 Linwin s, Sl
PE 5 R AT 5 L CHEEREMNELET S .
BRI X 2 SURME RS o SRR G < 5 R
WEOEAILX D C Mo BEREET S L5
WENDHD Y, BRAERECEETERY) E—x 0
ZARm OB Y 2 C BT X > TIEEI R B o,
L BIfT - T ISR UL C & S Licie~ o A )
NENEEZDBND. MEG ZWTCo, vV —¥—IT
X% AS MRt & C Rl 2 ZEINMRIBIC X - TS1 %
TORGER R Z W IHIE T, F D S1 |
T 5 F CORFMEIE AS #RfET 170ms & F ikt
LT, CHMETIL750ms EMEIhTws ™, ¥
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R2 BRI, RERIB O ISI R G DS T EAL S 2 — v L
WO HE 5 B o Bmbiito X v () & EE) o FeweRik (7))
% AE U e B & o RFHIY T A BA PR A

Acu_IC2

U5 EHDHRL Fhmu
o[3]6|9]12[15/18]21]24]27]30
12 |-0.72] -0.65[ -0.46) -0.19| 0.09[-0.19] 050 0.62] 0.68] 0.65] 057
15 |-0.74| -0.59| -0.36 —D.DBl 0.21] 046/ 063 071 073 069 046
18 |-069[-0.50 -0.25] 0.05] 0.36 0.60 0.73 0.78| 0.78 0.72] 0.56|
21 |-061|-0.39/-0.12] 020 0.50] 0.71] 0.80 0.84] 0.82] 0.70 0.49
24 |-051|-0.27] 003 035 0.62 0.79] 087 0.88] 081] 0.64] 042
27 |-0.39)-0.11| 0.18/ 047 070, 0.86| 092| 0.88 0.75 0.56| 0.38
30 |-024] 0.04] 031 056 0.79] 092 093 084 069 053 038
33 [-0.09 0.16] 040 0.65) 086 0.94] 0.90] 0.78] 0.65 053 0.3s|
36 | 003 0.26/ 050 0.73| 0.89 092 085 0.74 0.65 0.53 0.38|
39 | 013 035 058 076/ 087 0.88 0.81' 0.74| 0.65| 0.53 0.38|

IE EHO AR

Acu_IC7

T EADHRL Thi|l
0 3 6 9 12 (15|18 | 21 | 24 | 27 | 30
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ABSTRACT

Introduction: We examined changes in brain activity after acupuncture stimulation using independent
component analysis (ICA) to analyze brain responses without expected reference functions.

Materials and Methods: Twenty-six healty, right-handed adults were divided into two groups, and one
group received real acupuncture stimulation with manipulation and the other received sham acupuncture
stimulation. Real acupuncture was inserted into LI-4 to a depth of approximately 15mm, and, subsequently,
the inserted needle was manually twirled bidirectionally approximately 180° at 1Hz. Sham acupuncture
stimulation was delivered to the skin surface on LI-4 by gentle tapping with a 5.88 von Frey monofilament at
4Hz. Functional magnetic resonance imaging (fMRI) sequence consisted of four 15-s stimulation blocks (ON)
interspersed between one 30-s and four 45-s rest blocks (OFF) for a total scanning time of 270 s. Independent
components (ICs) were analyzed using Tensor ICA (Melodic in FSL) and the activated ICs were selected by
comparing with template image generated for reported activation area. We examined the correlation between
the temporal changes in activated area of selected ICs and hypothesized temporal functions with different
delayed and long-sustained signal increase.

Results and Discussion: The two selected ICs for acupuncture stimulation demonstrated activation area
which related pain perception. On the other hand, the one selected IC for sham acupuncture stimulation
demonstrated activation area which related perception of somatosensory stimulaiton. Real acupuncture
stimulation induced delayed and long-sustained increases in brain activity. These results suggest that the
delayed and long-sustained signal increases were caused by C-fiber transmission, flare responses caused by
acupuncture, and processing acupuncture stimulation in various and associated brain regions. We used
independent component analysis to process the fMRI data of acupuncture stimulation, and we found delayed

increasing and delayed decreasing BOLD signal changes in many areas related to pain perception.



