U REIES]E S TN
© IR BRI

275 1 43-56, 2009

BNL IR 53 53 Bk % O 22 BRI B3 2 I O BRRERIAS & D ST

[

W35 [ B PR K S R BE R B PR R

PRFIBOLIE R MO FIRCIIEB A5 X L, X5+ 0BT TR
BT sLFE2BNL. AT, MTEREE TV EET 5 IKSHEEEFTECTH S
Bk AT &, AR U 7\ EESRINIENT T & 2 BT Wik & O, A5G 8 7 RS iRy
PR L I, R O IR B & LR L 7e.

WNTHC TS & o THIIIHIRE, SR LHiR:, ZEIFOKT — 201 b& 15, 17, 24 O
BEIRS O 2 7c. Th D OBENIRS & 022 MM b, &4tk T % EREINH; & 0 K
Ptk s X OCEAMEEZHE L, BRBIREA OBEINRS A, IESFGEERT CTlia L ok
Dy THHTEVNEE, LR, HPIRM, QUBAM 72 & O &, B8, 00, EEBEER A & &
Wi i, SBEHRICR T, R, SMUSEECE, SifEkE, FikE, B
EHRIFCIL N 2 BBBMRS G &, — & - ZRRYERRTEY, S BN, ek ml <o v 5 6
[\ 75 & o 8% BB IR & 5 T A O BERERIRS & & 4 L T

ARUFIETLE, BRI, REK O ARBRGEERL o 7T TRt 2 D hinh - el 2 &
RSS2 0. T, BUIWEE TR ORHIEMIEEIC T, BllMopELE
2z b BRI B 2 2 7.

#k Acupuncture, ¥ B8 1Y & & 2L U M {5 1 Functional MRI, #% #E 19 5 & Functional
Connectivity, % # IFf i IS %) Resting State Network, 37 Ji 4 % #7 £ Independent
Component Analysis (ICA)
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B, BERERYRE I IREIEIE (functional Magnetic
Resonance Imaging; fMRI) (3§ 41 7 I 521 b
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sponse Function; HRF) #{iE L, FIIHN T £ 1 A
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e O—2iz, B A P 7\ LIRS B o BF
TR B 5. TOIehIT, KO FIEREORERIE 54
LD HIBIBR A5 & & T, FhEhoihBfHEHK
DOHAEEFREREE T 5, EEAUR S (Functional
Connectivity; FC) T & XN A A0 H % 49
BREERIRE & DRI IO D TTERN D DB, 7%
HTHLEFE R EDRARES OE SIS EED 755 TF
# L CE M Ch 5 Ml Mk (Indepen-
dent Component Analysis; ICA) (%, ¥4 fMRI ©
BEEMRSAMITCICH I D X 5127 b, HRF %
RECTTFT—Z LT —F7 7 7 b RN G
SHTELFHELELTEAIR TS Y, BHEW
AT O b 5 — oDk, & LB OsK
(v—=F) ORKFHIESEILEHET R 7 w1’
Kb 5 M A MBIEYT (Cross-Correlation Analysis;
CCA) Twext L, MNips o rikiiy — F &gkl
FC 4 o Ik o BB fR & #E T &, HRF ©
lE b bFE I\ Ted, 7 — 2 BRENUENTE (Data-
driven Analysis) #§& #& A fi# #7 ¥ (Exploratory
Analysis) 7¢ & LI % . ok, ImAT
BRSO DA E DMK D N T2 T\ D RN 7 B TS
ORISR A 2T 2 ke L THEL TW 5.
LR IIR BT IE 0 BPic I\ TR L T X o8 5R
R D thuO I T 8E 2N HNT 5 M T B S,
ARFRHIC X 0 5EES DN oy, Afkh
ko7 —F7 527 b, MRIFIERHRKD 7 —F
777 NIRE, x4 XL EENA. B,
X NICHNI R DI b I nNSDT —F 7 7 7
N A 3 % B 7o SR BRI AEAE L 7o Ay, MIRI
FERHRD 7 —F 7 7 7 b i1 RO R A5 5
g% <, Mt E b - fkdhko 7 —
777 ELTHFLR LM 1Hz, W
¥OSHz i D AWHMTH S, #»-T, Thdo
o % & F Te\ 0.1Hz DL o R B O By 25, B
EEhCHRT 5 L2 bR, %< O NG )R
MoHPoKEL LTS Y. ¥, Z0k5k
BNT TR 5, WD A FIH OB O A\ & K
el /e~y 7 (BAFIC v » 7) i, #f
EDOHIBICIEN D@ T D~y 7L Ondbb,
[ —#RE s L OBREHI T 2 b OB %2 &
Lol v MERH B

BERERIHS A O A BRAA I e R I S\ T o L B
DD, 5 ON AT & BB E T O LI KIS B
DI ZIT, 5O BERICE T 5 BT & UK
DM B OHF B IR T & & DTG %,
TN A < —IRBERE & ERE R O i ic ks
W, HRRIEIEES & S OBRERS G OB B KT
THREDII EEND, BT RIS 2

W7 vyt < —IROHROEMIREEE LTRSS
LMY b BH. BAECO XS IT, HREARS
BRI RE 2 Bl 2 A A e I T\ 5.
TN B A3 43 T B A U C B B & SR Bt o
LHRF O RIGEE) O BEEEMRS G2+ 5 Lk
D, THhEFTOHRF ZRELICFETERL2S
E DK Ta s o T BRI B 3 % M o TR B 2 B S
MICHR D AIBEME DN D B, A TLE, SR
CRIETHE BT ERHNE LT, BRI
DRIEEY A, RERO RBBEE N fENTE &, BRRAR
Wi C & 2 M ik & Fl TR 5. e,
BRI D BAE B~ DB R T B 7o, R
FRMTIE T B 5N Wik & AV ¢, S o
LRI Bl & SR oD B BR 7\~ 2 IR 1) 7 H
HEMHS & % B el st 3 %

. sgerx

1. Mg

fw PR 14 2 (B 11 £, Lot 3 44, 20-31 %
LX) ZRMlENSRE L., 2oty 44
DF = ZBARHERD (B, HEH i<
KLLICOIX104 (B8 %, Lt 24) ThH- 7.
A BT LT, AFEERO HIVE L O F i)y
B, EBRic X o RETDHEEZLR AR
THWZIT\, FAEERE ETAERAH L 1.
e R ARER IR EBRERA AmE R RS TRRE
ZH e ETER L GREE S 1 20-7).

2. Bk

1) B

ETORFE TR \NT, #EE B, PR
A LT F e, BERBE G i EEIRIREB T B B -
TV E S D EERT B cdic, E N
MR & X 0 e bh 2 EEELE, BHicpiR
THLHRL, ERENEREIT, 5 BLHUA
CHIRTE e E s Rl L. i, WGP oOR
iz, 5BME (1:87, 2:Rarot, 3: %M, 4:
BN 2Tz, 5 B L Cwi) THCOHMb
I, 5 BUANOMRI R TE, »oHME
O H A 3 A ETH o fellliE 7 — & A Lz
(BT, 5 BURNICHRTE ool 14D 7 —
APRE & Ts o 12).

() W1 AFEA RV DHERTITT
FHFEEHRL, KEARREGHA Ry 2o
FIH L, #2Hz OBE T, FETEMN - LT
B RTT A DB AT - 7. 30 B o R & %
PREI6BTO VBT T ay 7 35 214 2 %H
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(RIH1) Fzm8 FEmEa FEEa FEmEa FEEB FEERB
(R3&2) AR AR AR SRR SRR SRR ON
OFF
0 30 60 90 120 150 180 210 240 270 300 330 360 ()
<EE& 1>
SHFIA RiR
e&ﬁz@_@ l ﬁﬁﬁﬁ_ﬁ T S
DEBER || FOy oINS YL X TOYINRSHLL | ) w || UEER
AEERY URE [ waANME [ ’
> | > i
59 67 2-57 2Lk 67 245 158 109> 65
BB — 508
<EE&R 2>
HREES
2DBEER || TOYINRFTIL &izﬁ 3DAREIER
HEE AR VB
<>
54 6% 2-54> 109 65>

AP T -5

1 JB - RN X A BB (B AFEARY DERFMZS O (2 AEaRERBC THVb R,
30 R0 HI & 30 B OLEH AR 6 BFOMV BT T a vy 7 85 24 A, thk K1 ol 2 Koo G5,
7y 785 84 ABROLFEA X v DERFIMROBEEGRZIE L. 2o, AFAE/ICHIEHEEL, 1eom 225 1.5cm

FRERIA L., AMY 7 —2oil& b L,

BT T 0y 7085 24 2RO LA PRBRORIBIRE O BB 5 & WIE L 7.

e\ THGRIE, SRR LN O IS B O WITE & L7ctk, AT — 2 ORLE A # 2, RBEICEEIE 3 Koo mi G2 e Ui
TB: B2 O 2 RICRT. 2 REEMHEGIRGE, 7w v 7 87 24 A ROEFEA R v o B ki o EiEE &5 2
PE L, T, LRSS OBREBEGR 2 IEL, Sh b RS T — 2 OREE1T o fo. IR EREEE 3 T

6 A M A L 7.

Wiz (K 1).
it O FRE AL 5 TGN E 7 — 2 12, FERIEMT
TH DM w17 556, BEI LR
mnizd, WIENIEL  fThbh T e R TE x
W DT, FEROAREIAREER R T T 1k CBEA o
PRIGE) A fER L, 1E L < JE2MTh I 7e 0 BREE T E
T 5, KR EHAAR. Thbb, A
FEAR Y SERFIRCHE I 2 RIGEEN & D 2
biigh o8y, Tos—2&#HHLERWI E
E LT
Gi) B 2. FHE BRI
FHAEAEREHL, 74 AREH (EE ¢ 0.2mm,
£ 39mm, 7 eREEE) &, RE 1-1.5cm THI
A LT M - FISHRIEORE L PR T 2 2o,
2 3Bl BRI, # 1Hz OHE TBBRTR 217 -
7o WaEd, #MLUF X THT, RIBERA~ oSSt
ORI EBRI LTz, 30 B0 & Zf w2 HIZ 6
o8 DRT 7T a0y 735 X4 2\, 618

Ho 30 B0 RHEH&ETH, 20 0MRYH 0Tk
WEiTo7 (K1).

Gii) HFW 3. i

10 5[5l o0 SEHBCR T & foe V7.

2) Fh

() 5281

JE D RRFE D 7 b D EEPIHUTHE T T, A,
PR LTS W CTHIEET-> 72 (K1),

(i) 2

FhR 1 & UHRF o U, RN TS B 2 JE
T 5o, JoHI T, WEDBGEED F2d D
BSBRBOC R X e s W THIER T o 72 (K 1).

3) WIETT

(i) MRI P& EEE Fs X OWIE 51k

1.5T Ff /K MR %2 & (Signa LX,GE,USA) ¥ X
OBEHE~ v F a4 A H\vie, #RE I MRI 7 —
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T BIAREAL & 72 D, BT OB X A2 5 X
SIIERL, EEE~y Fa4 LT, <Lk TH%Y
e U7e. peBRE i C oS R o gz aligic 3 5 72
b, WEDONE S L OFRALDFIE D 728D D 5 5y fFAE 2
KILE L O 3 RLHIFEGRORG 1T 7. C
NOOERE L Lic, ZEREELEZT o7 2K
TCRH BB, spin echo ¥ (TR = 500ms, TE =
15ms, Flip angle = 20°, Matrix size = 256 X 192,
FOV = 220mm, A7 4 AE=4mm, A7 1 A[H
Fy v 7=1mm, A74 AH=30, BEBLK=1,
AW AR L7c. 3 RoCMEEIEEI X, 3D fast
gradient echo # (TR = 6.8ms, TE = 1.6ms, Flip
angle = 20°, Matrix size = 256 X 192, FOV =
220mm, AJ A4 AE=14mm, AT 1 A= 124,
REARE =1, WEKRM= 2min 42s, AW Z{#
M L7 BB 1%, 2D gradient echo — echo
planar imaging (GRE-EPD) #: (TR = 3000ms, TE
= 50ms, Flip angle = 90°, Matrix size = 64 X 64,
FOV = 220mm, A7 4 AE=4mm, A7 1 A[H
Fy v 7=1mm, A74 AH=30, BEEBLK=1,
KEW) AL, AFFEARY CERFIT,
LA 7SR T 1 o PE B D 120 [0l H
L TG & 1T\ 6 Zr[Hlic &3 3600 B (120 X 30 A
F42) OGAERG L. KERT— 2131 Eo0
W5E &7z 200 [EEHE U CTHAR A 1T\ 10 2 Blic s
#1 6000 # (200 X 30 A 5 4 A) DEIfRE G L1z,
() AP T — & GLERHEE s X OPE STk
ML 54T 5 7 — 2 5 BOHIE) - WK
D7 —=F7 727 &EKT S HNT, MRIHER
Bz bRk E v ALY —y 5 v Ry
N & ZhZhekid o b FriaREifRE R X O RIE
HC D A, R OIREERERR A ) f X O
WA = =2 — L.
IhbHDEHE, MRI T — % B cxd % B
SRR AR L TcdD N F VYU AL - LTV U R
z2uayy 7 (TTL) 2SR &4k, 1000Hz @ ¥ v
7 ) v 7 uv—1TDAQ# — F (National Instru-
ments Corp., Austin, TX, USA) ICX D 7Y % 7 4
AIN, Windows XPSP2 XV —v 2 VI AT A
LTCEE)+% Y 7 b ¥ = 7 Labview (National In-
struments Corp., Austin, TX, USA) LT Eh7=HA
v AT 2%ML, AV E2—F—DN—FF 4 A
7 1Lk LT,

4) ERIRNT

N— KN = 7 KOOS 1% Intel #: % 2GHz Core
Duo 7 2+t » ¥ & 2MB 667MHz DDR2 SDRAM @
A ) —FHFEW L iMac 2 ¥ € 2 — % (Apple,

Cupertino, CA, USA) ET, Mac OS X N —¥ 2 ¥
10.4.11 % OS & L THW 7o, B4 21X, Matlab
7.4 (Mathworks, USA) & FMRI Software Library
(FSL, University of Oxford, UK) ZfiiH L 7z.

() AR E AR g A

FE 13 X 02 OATHEA KXY OIS T —
2L, F1 oA GHRIEREIGT — 2L, Bl
R IR RN

(a) B EhHEAIE

W7E TR L A BRREBH &SR Tie X LT, FSLDO 7T
N4 v TH 5 meflirt & i\ CTHIE o #5535 o 81
TREYRE O B & HIE A2 1T - 72, UK, IMRI O 7 —
F7 77 P O—D>THHUMEFEC KD AU 25
DG 2 EIR T DD TH . Hlz1ED 5 HIR
TR WT, BB IC X b &5 5 HUR & 1E 53k
DBE)T S L, BOEOEENBT S o7 —
F7 77 F RS RO FERNT O BIARIR I 8 5
Ky T O EAT o 1z, FAWE TR T 2 BB EGR 0 ik
Mo—KEEELLT, XY 2 OFEIICXL,
BRI NICHEBBHREN1 €7 LD KE XD 29
N—tv M EG Imm BLE) OB & 03 -7 —
ZRIAREHE L AADOT =2 DA R L8>
72.0).

(b) ZEEIFIFi1L

o, FEEMTodEEDicd, FR 7 L
xt LR O _F RIS A T ZERAER 5mm O
Gaussian kernel % H\ 22 B1L 217 - 7.
FREAmEH L, Ky v & 7 IR
BREEHEIR DY~ 7 ) v ZRHE O -5 0 R Icin b
ANRA7 g2 =%l L, EEKEDO N Y 7 bR
whrE L.

(o) ZEMHEEHEAL

T BZERIETALIE O &, AREfIER O BB
T2 weH L, ZHEEEE (spatial normaliza-
tion) ZA7ofz. M, MOBBIIMEAELD S
7o, WEREMTO MBI TE R\, SHREEA
DT =R EfFbE 7 r—7LL THITT 5D
(L, B O A EEHE G 22 [ IEBUL & 8 5 LB
H%. ZD72DIT McCornell Brain Imaging Center
of the Montreal Neurological Institute (MNI) 7:\E
JLIMNI 5 v 7 v — b RN E UCER L,
PREEEI R 2 R uEERA~N < » 738, ThEd
DIZERLMREHE G~ » F I8, ThEIHIC
BRI ~ » F 87z, KA D ME BRI AT
FTHI LT, ZA— TR L B,

(d) HEHET

BHINIT =2kt L, ZEMIMRTAR 21T - 72
®, TEERNS X OREBIFT — %%, FSLO7 F
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14 v TH5 Feat & I\ T, BREEHER o G R AT
T o te. FEERRET — 2 1 MEAANFE T, R
BT — 2 37— TN ET o7, REL T
HRF &7 v v 72 85 X4 2036 7 52 BEAKCEH
BICHET DR 27 e &Rz, T HIIE 2
2T HEAKEES R HEE L

(i) ERRAUMRHT:

Fhe 1 O ERITRHIRE T — 2 & GRRITRR L HR IR
T =2, FE2 O T — 2 L, MRS
MaxkZlhhot: (F—20REBEESOIVERLIC
XI5MREIERDOMEIZL D 24D F — X BNAER
HETlko f:.) .

SERRA IR 21T o 7o, AEHF T — 2 2V
74 NE )V TRl RANT, REBGEER
AT & kR, Z2[ER AL, Z2RIEERE(L 21T -
fo. BRBRARNTECEA OB T — 2 v
74 AR YV TUBIIRD X 512 T o . fMRI OfF
ik, OB, MR o e £ 5 S o
THOREFERINOHENC X 5 INEHMK OB X 7s 21
Lo THBLEE LD, ChOOEBZERT 2 HIY
C, Non-parametric mapping (NPM, University of
South Calolina, South Carolina, USA) ® 7 N A v T
% % Physiological Noise Reduction Tool (P.A.R.T.)
FHW, ADa v A= %@l Cava—x i
DIAATEOIA R OPR DO LB H D MR G T — %
ARIE L7, BRI, O 1 A 40 &, W
We 1 A 20 o EIL, FHEU 7o B AR
Zh o L AIrh o IR Y 5, SEEMEL, D
HBIOPRCIL2ESEBYEHL, HEEEG
T—=2hb#ELGI ZET, IhbOFELRIT
%, TOFEE, LERE MRI T ORI & LT
FEHNTHDEEZDRTWS P, RICHEHRT &
LT, BREBRET — %, BURBERZERT — %, X
5 — &2 1>WT, FSLDO 7 N1 v THH Melodic
T, BEthD 7 v — TN M AT - T
P>05%HEEL, ThElzxbR7 L HE
TISTR S OB -T2 A2 vk Lz, Melodic Tl
ML D BN Y, A AHED 7V —2 7 —2
FRHLTRD S, @E oMt FETx, By —
21k, BRCH HEEBNT X RWERLD, &
HHER (BB Tl o> THRET HHERER EMRRL,
BEANDRBORHERZRD D, —T), 1 HfEE
TUE, BT — 2 IRERCH 2 7 — % FBERTF »
b, MAKDOHERTM > TRETDEZE2DR, Bl
T2 REEI D, b0, KRHMOREHHER
BRCTHDEMRL, ToXRENRKDIRED KM
DFEHRD D, Melodic 2B T 555 0HETE TLL,
F— Z L2 DDOMERGAE T A H L ORI OREED

LoBREEZLAF T TV -Hv~<-3 7R
F ¥ — %€ 7 /v (Gaussian gamma mixture model)
MEHIRD., A7 2ricknT, EESLELT
FHI N D IREKGICIERS %, 55 &L TEHRA
SN BRNARHIC T v = A e L, EES Ok
AR DO ESE 0.5 1233 5, 55 DORNAGE O A E
DODOLEL P ZHEBMERE LTRD, P>05 &
RHRI eABEEET D P,

(a) MN7EL G o3 E

Cordes 1%, TR =400 3 V BT fMRI #: I L,
PR RRE S U < 1XEREZR TP B & A& & D7l
T, B, AMEREROREFERO R o
RS 5 Z A o F W BOBK o0 o A 7% i T ks R
0-0.1Hz O R ET 2342 90% DL ETH - 1o & il
LTW3 2., 2ol Enb IMRI 7 — X KM
W5y % % < AL X N RETE Bl I B % & & 2
HTENTED., ft-T, 4EICA CitHE I
&5 OIFHIZ B O 25 0-0.1Hz O FHREBUL
D A5 0 5\ BB A IR BT B < B 3 % IR
AR L L. ¥/, SHTR =3B TT —x &
HIiT-oTED, &EOAT =27+ AFIEHI T
TEERBELT, 0.1Hz AT OAERE D7 — 2~
7 b L OAGROBEL 80% & L.

(b) BEBEERUAS & O ZEAHBE D B & 5 1
BRI G~ y iRt L, < v 7 oMM E
NIz BT =2 By HES NICERERIRS A~ v 70,
fll ORI S TR B MRS &~ v 7 & 22/
I EDOREEMBY - BT 205 s oo, £
BAE G~y 70 2 LB EZER L, gLk
tFieks\ T, ZhboZHHBEMEL I —%FE <,
3o, HIBAFREL 0.2 DL o BREERIHKS & o i A B3-S
7z, De Luca B, ZEi NI4T E) O 3T B 55 55 #r
ATV, SEES AN RS o BB AR T 5 H
BT, BEEBERE OB O LGHRE T — & 25 D 55 B
IhIC < v 7B 522 MM A < TW5 2,
B, MHBEORMEE L THBEFREK 015 (P <
0.00015) LA EZHWTWS., ABFETIE L D &
BfE 2 AV, ZZEMHB i LT VL W BE R B
ol

. &% 8

1) {RERARFEERT DIER

() HGFFEARY VHER

FEER 1, FEEBR2 b, B L —Kk - K
AR EEY, PR o /NGB 2 2 & o (K
2). FTRTOMHEBZ T THEU LR REE R ED
72. MR BIEROMERD T2, b o AT 7%




SUIDIPSIA SATRIDa1U JO ANISISAIUN MSIA JO Una(ing ou L

48 HERERKXERE 25

P (corr) < 0.05, Z=2.3 —— 11.0

H2 AFFEARY SEEBFHIERIEE). (KSEGEERRNT 21T > I FEA Ry DB O MG 2R3, —#flE LT,
BHEHRE»HHE LN EKEE ~ v 7 A—EAOKFEICHE SR LicEREGhE TERRT 5. SEMEHIE 21T - 7oA K
P 23 0.05 Rifi D A 7 e v wRIGEE) & L. BGE~ v Z3IEBL L it m Z 0 2.3 25 11.0 ofipicR L, KA Ry 57—
A =R REITE, RO fE— RV & kAR R, RSB A A L DT KGO AME K
iz R TRg

P (corr) < 0.05, Z=4.8 — 7.7

- & o &
“ w & &9 €3

R R R R
R R R

R R R
R [ R

K3 FHEa kBl B G ED. K BGER RN 217 - 1A A R R IS B 2R 3. 2 A — SR X b, iR
FEm T A RIEBI D~ » TEEER (MNI 7 v 7 v — ) hicEhREbe i lOEliG a2 R3. SEEIE 21T - 7oA
KHEEP 23 0.05 Rifid R 7 A GBI & Uic, MIRE)~ » FIXIEBAL LMt Z 0 48 0H 7.7 ORATE L, KA Licy 7 —
Ay — VR, & R, BEMEEE, QUEOPE, SEEMEEE, ~v 2o, REEECIEE A A& & Dl Ao L
iz R T,

" R EDIEh > T2 GE Y, T—2 2R EM & ot
THZEELTWED, EOCMGEE iR T Xk (i) A FBRBUR 5
7o, TORICX ) AR E o IopiE iz 7 — 7 O ORER, f EBIEEE, AR EE,
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SRRl BEES SRR 1R i
3EHBLTICHBELE A02 043 PAROZ2 0.67 R15
T e AO4 028 PAR15 039 R19
RERiE = AO5 037 PAR17 045 R20
A09 0.42 PARO4 0.4 R18
A10 0.37 PARO9 054 R21
A1 052 PART2 0.48 RO5
Al4 0.44 PAR13 039 R13
A15 0.62 PARO5 056 ROS
N
4 N

SEGTEHMICHEBELRE | (a) AO7 0.32 PAR16 0.42 (e)RO7

MBS (8) A12 0.33 PARO3 029 (a)ROT

(7) AOT PAROT 0.48 (5) RO9

(5) AO3 PARO7 034 (7) RO2

(e) AOB

(Z) A13 PAROS 031 R12
PART0 043 R22
| PARTT 041 RO3

(B) R16

(Z) RO4

()0.29, (B)0.48. (7)0.39, (8)0.37. (£)0.34, (Z)0.31
SRETEED AO8 Eﬁgﬁ’j g?g
R14
R17
R23
R24
FOB BRI (A0L-15) - SUFIMEZE (PAR0L-17) - K% (RO1-24) OB AOEEMBI 27T, LB AR

ORI & BRI L (A-PAR), BURIIRIE L H & 2 (PAR-R),

AR L 2 (A-R) D 3 D0 & pkbl4e T T

R A 2 & e, 2T OGRS 5 BIBIIRS & ORLA Bk LabT. Bk 5 & 8RB & SRR 2 5 (A-PAR),
SRR L L %8 (PARR), £i0RAIMRIIN E LS (AR DEMHHOWThrT, ZRHEAES LD AGbEY L
DY LARARGATIN L SRS Z S (A-PAR) WRHET, BURIMAZH & 2 (PARR) (X HCI%, 157k
WL (AR RARENSAORICE ) v+ TFORXFRML, WIET 5 MBIREE hB TR, TR : & &IEEH

DEERERIRE &5 2T

PSR, BHIESPE P, ~v v, RAIEE
s Il T 5 E A Lol (K3).

2) HEEET (MIIMI 7R OBR
PRGIKF 7 — 2 23 B 75 S AT X A (Acu-
puncture), FFIBER LR T — 20 b o HES huic
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ABSTRACT

Introduction: Although many studies using fMRI have been performed to map brain activation induced
by acupuncture stimulation, various patterns of the maps have been reported. Considering how difficult it is
to assume an appropriate hemodynamic response function of acupuncture stimulation, it might be useful to
investigate changes in functional connectivity (FC) induced by acupuncture during needle manipulation and
resting state after needle manipulation. Independent Component Analysis (ICA) which allows us to separate
fMRI data into independent and non-Gaussian spatiotemporal components without any use of a reference
function or predefined seed voxel(s), is extensively applied as an exploratory analysis for the investigation of
resting state functional connectivity. Functional connectivity is explained as interregional temporal correlation
represented by frequency fluctuations below 0.1 Hz, resulting from a combination of interrelated physiological
brain processes. In order to investigate the spatial extent of functional connectivity implicated by acupuncture,
we investigated the three datasets using ICA: resting state, resting state after acupuncture and during needle
manipulation.

Materials and Methods: Fourteen healthy right-handed volunteers participated and 10 data sets were
obtained. We obtained one dataset over a period of 6 minutes during manual needle manipulation at LI4 on
the right hand data, a 10 for minute resting state after acupuncture and a 10 data for minute normal resting
state from 10 participants. ICA was performed for all data using MELODIC of FSL (FMRIB, Oxford University,
UK). The resulting maps were estimated by the alternative hypothesis test of Gaussian gamma mixture model
thresholded at P>0.5. We probed the power spectrum of every obtained IC time course and we defined those
ICs as FC for which the contribution of frequency fluctuations lower than 0.1 Hz was greater than 80%. Spatial
consistency between all different significant IC maps was quantified by finding the spatial correlation
coefficient of each map from one condition with each map of the remaining condition. The map pairs with the
best correlation were interrelated with the conditions and investigated as assorted pairs.

Results and Discussion: Under several conditions, we found similar pair patterns, but we also identified
ten individual patterns. One of the individual patterns was found during acupuncture, two in the resting state
after acupuncture and seven in the normal resting state. We focused on the three individual patterns in
acupuncture and the resting state after acupuncture. The isolated pattern in acupuncture spread toward
regions related to pain and affect. One isolated pattern in the resting state after acupuncture spread towards
the visual area and the rest spread towards the regions related to sensorimotor, pain, affect and memory. Our

results indicate that these networks could explain the effects of acupuncture on the human brain.



