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II £&HE (AREOE) E3E
b+ —

I RS

I BREIFF S A GBS )

IBEYNCIE 266 il
B Ek+—
EESALH TR
B
Wit =

LA - PHEZ B - 25 Rith ~ &35 ~ 1TRE =16 » —{5AHLL - 1THRARE
o WP ZRA TR » AR ~ 35 ~ A= o Hrps TR PHER R R
IERNEMERER - HEMEFEREEC - SERRAIERE - ERIEENRR - EHAFEIEEE 2
Al - B R 2P EROIE(E - SRR AN LAORERE o AR ATER Tl
et < BAGHEER o AR > BIEEAIERE Rt A GE 2318 o BREATMAHAY - A
FHENGE » LAAOFE L Rt o M st - EER LRI BKARIER "5 D)k » 5
ASRER ~ fi] ~ =3k o 8 R BREEEPHE - — RS ARY - TR MEA
B ZRIAAKEE - fLrH - "RBmAERIRE - EimAHEG o 7 (EReER T
& AREREH N - BRIEAS - BEFHE - BZAEN  RawHElE rEs
REIEREEECH o BEATA - B SBE5RSRR ~ EZEEGIER > PHEHhRER
REOCF 0 (R RERY - GEE R A - R ANGRAR T o B PSR TR iR
£ > i) UGB S AL TR - R N PHERRUR SR (R B2 Rk 1 - B2 LHE
] » AR o IRt L RES0RERENS » ANEHe hfFIRE » RR i - 7 ge “gi3”
ALGE o S TRt REETEA o
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AN

IERFBAR KT R EIRR BT RS RAR

Studies of the Brain Activation and the Physiological
Meanings of Chinese Original Quiet Sitting

RAG—IRARE  BlIER

s =

LI 75 A T RS D RERHRSR St & — 1A BT B 2800 L1 - Mk
A TER—IE AT LISR T B RS B ERA R RS MR E - SRMAEE B ATE 1L ~ SRS
B RS TERER S A PERRRR T AT o AT FCIE R D REMEREIRE 5 (AMRT) Bl &t
BIPEERERAL (COQS) METTERANFSE » AR L BMFEES « 55— FEEL B E
HARCER G PG E I FRRE > RBo ) - 55 —REELR THEH B8 L) (RIFF
[EIRERASIZE » B A SRR - ETAEESE RE(L) - R AR B 5E
AR EAL IR B&H HEE » R RIEGEHESETHET « G FRA2llE
R —FEER R AL BB » KRS I 2R TR & (p<0.005) ZIEAIEL
[ HE (positive activation) * f4% : vACC, declive, middle occipital gyrus, corpora
quadrigemina, thalamus, pineal body, fusiform gyrus, hippocampus, superior temporal

gyrus, precuneus, precentral gyrus, insula, middle temporal gyrus, culmen UL cingulate

gyrus » ja S KM 5 B U i A B A BRI o = B AHRR ME 5 (ERHRIRY 73 M IR
o A ERAIS RIS E I & S L R (negative activation) © H74 ~ HAG+
LA E 2 R ER AL B B > A BE sk 2 BAGE R R (p<0.05) Z
ER B RTEC S HE - £ 2R & a5 LS FE (negative activation ) [EEELRE © dACC,
superior frontal gyrus, caudate body, amygdale Ll superior temporal gyrus * 1F [F]{E{t
[ (positive activation) [EIKHIEHE : vACC, declive, culmen, thalamus LU
hypothalamus ° 5} ~ & REERAA B 2 N » Horh iz SOERIRE AT REREE 211+ 42
PR CPIR g BRI b IR 52 > B A (REER AL 2 RS HE T RE S IRR ]
WU (temporal effect) 2720 » 1 T (hypothalamus) MEFTIRFHIZUE Z 7>
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Mt o B2IEE N [F] .2 BOLD (Blood Oxygenation Level Dependent) {S5%/EZ0 0 Ikt
it A28 AR B R 2 BER - IR RIERAL Z RS nTRE S BIRF R 2 72 3 - WS
MR EEPEZ WA R RSN E 2 AL BEREIRE Y - Al REH S Sl AR HY A
BREL D IRRE M AERRAL FP N RIRRF B Pt T o SHETEE — RSB B oE — REERAR AL BB
SRPTAEAT 2 TR HEE it B A B e AR SR ] ) ] i (M A [ g A s s A o o B
Hepprage e b A B B 2 WA TR » RE AR ][RI th 2 8 i At iE b T Re A A
LA SR R ER - MEAAITER I E R R 2R - (HRZIRIEL
B B B3 - A BRARAL LT 2 S AEHIB ] b A B JH B 8 AL Z B LURRERR Herp 2 L
B o

sy + DIREVERIIRG R ~ KIS R HEREAR ~ rhBIE SR ~ BUEAHAG ~ B E A
L~



AN

— BRI

hEEE R LR 5 (fMRI: functional magnetic resonance imaging) 37l £% H i
P FE RS T RE R S BT 2 — » #EFHEZ RGN T SHR 2 KN e e ] 2 AHER
SRR SR o Al DUBE BN ARERT T 2 TAERA » (EMHER &b rh S 5 IR E
R BB D RER] . 22 HLRRTR = A 725 SR A DhRE MR ARG B A R A PR
AR AL AT [ 5 2 KRS IOMERR R » BRER AT RES |58 < AL T - 3t H 75 28 FhE (1
W » E—BEETRLF IR TV > USRI nTRETE ) DIRE B Pl » v X
TEAMTE 2 EWE ML TR » ] LISt AT N BSTERE S S ER G2 A PR B Y o S P
WEITRIERVERER - — T RS T ARRE ERFR IR 7 TIE 2 — » 55—l
rIREVER TEERE ) (BifE TEREReEE ) SRR S ST A -

= KIS TSR TS

FFZ B FE N B 3 Bl5E A [R] ) RS 22 B AR B A« DhRe MEmg AR
(fMRI : functional magnetic resonance imaging ) ~ [Ef8F & &5 (PET : positron
emission tomography ) ~ BLG-F 5 HH EAKEN g & 72 (SPECT : single photon emission
computed tomography ) ~ & {# (EEG : electroencephalogram) ~ A& (REG :
rheoencephalography ) LUK fitiif# (MEG : magnetoencephalography ) SE¢fiiy » 1¥f
RIFIHERASTEFTHET T3S o 91401 © Herzog (1991)' ~ Lou (1999, 2005)" LK Kjaer
(2002)" € ] PET 22T @ EIE# 4 (Yoga meditation) * Lazar (2000) & LA fMRI
Bttt 52— s £ Kundalini P f& B EF 2 » Newberg 38 ] SPECT iff 9Tt P ikt —
fE##AL £ (Tibetan Buddhist meditation )(2001)° LLR R #8815 s € & 42
(Franciscan nuns) HYJif#As ("verbal" based meditation)(2003)7 > Lo (2003)8 ~ Lutz
(2004)’ LK Takahashi (2005)"" & (] EEG Fff72i@ % (Buddhism) B¢ (Zen) ¥
A > Jevning (1996)" LUK Yamamoto (2006)” {#ifl REG ~ MEG #l EEG I 5e & &5

— /00 —
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A5 (Transcendental Meditation) * Davidson (2003)" S f# Ft) Sl 15 M 2Rk
(mindfulness meditation) F{#H EEG EHIH AT X E (brain electrical activity )
B » Lazar (2005)" {5 ] MRI (175 #8886 &« &R AL 1 E KNSR R (cortical
thickness) * Hoélzel (2007)" th{# Fi} fMRI #5238 Vipassana meditation * Lutz (2008)
" JRMEH MR 5t #EaT Compassion meditation & KIS IE o LL b Al S8R S 43
RIERS RIS B AR AL 7735 2 KNSR ER AT B ik - B IEI kS MR =1 5 53
b ~ Bl (1997) S HE FEEGH TR S238 s I 7R A > BEBIAE. theta-wave
HARE.Z G111 » T alpha- J2 beta-waves {EAALARTE Z (RAAGRRER » BT th & etep
B AR VRSB0 MRIBFZE ™ » RFERE RIRTIR R 1h o R IERTIeRs R E
B~ AR [EIRYERAL TT B BT S i AL A R R RS It > IR ~ B e LURE A LA
BOLD (Blood Oxygenation Level Dependent ) 5 £ 4 & IMRIF 361 T B Bt »
LIRS s R B SR o LA -

p—y Zej=y
=~ WsEUTik
(RS STE ¢ BIER RA

PR (F52ERA  (Chinese Original Quiet Sitting 3 COQS ) JB iR HEFS ik ERAANg—
Tl BLERALE T R RIREES © 55— REEL B BUE R (BRI B S RRE > #9K
o) o R RSERE THEH EARE L) (RIFRIMERLRZE - MERMZ SRR
FEAEER S RE L) > JRANTEREAE AR AL EREE T rh - B T — BHARIRHRR a1 3t
AT 2 5 RBHESL - HAk 2 FRALIERIN AN B IR AR — 7 X > Wb iR g
SREAL 1 ZFRALTTIE © P LL AR B T 2 R RIRURR AL IR F A HE R LA
5Es RIS HENE —(ERSEERET BB E TISE - — T HIA R (e 75 [ RE)
VEIRF » KNSELYL FRE I T HAER 200 > S— /7 PSR A R BRI 2 (s
FGEALTETE o #SH I — A I M IS 2 RE AT SE » A SEREW D AR AL T B 2
P FEBRSR © ] 1 fR R FRB RS » HEERE THRMER LA o

—/0/ —
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(7 B 2 DREVERIHAR B (IMRD) BT B

1 — MR G (MR 2RI

— MRS (MRI : Magnetic Resonance Imaging ) Z BGOSR e R HE » K
el LT 90 o1 2 B R 28 B AR

(DIFRF1% (Nuclear) : DUR-FRZIERE L MRI(SHE.ZIR5H -

QML (Magnetism) = ZHIIGE KT Z) W05 - B8 N BERHAR A < U 1%
AWMU > s A2 Mg -

(3) AR (Resonance) : FEHIYMINFLIR BRI A FRBEEEE » 15U F XK
{RIRSREB AL 2/ |gsa s A HHR AU RE 2 i@ SEH ) ( precession ) » SETEERIGER & L
A R ERRI ©

(472t (Relaxation) @ EALHET 2 SISABEERS 1% - 1 he i H) < [M1E E
o SEETHE ] S e T RAt A R LA SR B R

(S5 (Imaging) : FFEREUZZHRIMLAEHIM ARG » AW EIFIA Z /71
BRI AT U > DURAE 9% < 22 MR A% (FIF X R Y 77 [ BB R 15V E il -
PRSI ~ MHOHRIS ) - RRDRI R BSRENGS A A 2 BAARIE L - 1T 22 RS 5k i
HY - et » HUSIRETRESERS (E ZEEEY) > BIRSER G -

2. HREMERG IR (IMRI1) Z R G B

IREMER HAR 5 (Functional MRI) = ZH{KIEBOLD (Blood Oxygenation Level
Dependent) Effect.Z B » SEITIS 58 2 HANUR 15 » BOLD U < 2 AR ) BT ol
R FHCEBUMFAEM L (Pauling, 1936™; Ogawa, 1990°) » HIRHEAMATE (oxy-
hemoglobin) FRME (diamagnetic) > PFAMALZE (deoxy-hemoglobin) FNER
P (paramagnetic) > HIFS AN EUMAL T B EAEIMIGIGRE » HA B 2 AR R 1k g
HER 2 hhsbana » DRI 6 5 E 2 AL IR R I 5 A B P — BRI - Erdtth L
JEIEMT T 2 /i » (HRGS A I BN » 2 ~ 3 R My HAT AUAL R = s
WAMALR RN » ARSI Z D » KL ~ B Sz RRR: - S8R
RIS B & AR = (N2 ) > RS2 T2 B T2* AESE I » T

— /02 —
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5 MRI{S5EHE 0 -

3. IMRI EBRNA ~ TRFP Reak i

2 BT T ASER AL S22 —FEEE X (paradigm) » AHSEHA BHEHAL
Z#iXERET (paradigm design) KCEBEHIAI (Meditation protocol) 41T :

(DI LA — P B - TBE A - A miER S AR b - BRA
block designg%al /73 » 25 —FHAIZ L 157088 » SEIT KRBT (R 3 /7 88) -
M= REEHIIRRE (R 3 5788) 77 RIE R AR AL S [ TARREZ A ~ i Redf% s S 1
#1355 7088 > EITIURER LSRR 1.5 7088 ) - A REEGRE (BR 1S
Gysi ) Hll o RIS R AER AL 5 | RARREZ AT ~ WhRdR o Al R R PSR Z FREN 3R
HAAITE

- PEHIIRRE (Control state) : PANRMEE B A A (R —EIE+ =
4 Z B > ST R R EA B Y A M A — R RN S R AL Z LTERAHRR ) -
M BB T > FHE 3 (B1S) 708 o

- FRAARIAARRE (Meditation state) @ LL” BREMEZR" /71T - BRERER AL
AR NN FHE 3 (B0LS) 708 o

(QMEFSEARRAL S RSB - THEE B AR L - A Ferh A — e X - 5
P15 - HEAT — JAERIIRRE ~ — RERALS IS Rkl 2 THEH B SR L i
HARRE o HRE B IAATT

- PEHIIRTE (Control state) : PAIRIEEAREIY A al Al (A Bdgias Z FTRR
FHBH) > AR > RHE 3 o0 o

- FRAAIRRE— (Meditation state 1) @ DL MBS 7 20T - BREREAL LI
AR LRI > RHE 3 0 o

* BRALIRRE . (Meditation state 2) = LA TEEHHAAE L) 5z0ELT - A2

VR FFAE 9 S o

kT REE R ~ A ER(EEBARE P LURR ~ ARETELZ T EGETT - DUk

— /03 —



GTERAE I RE 2 B B S5 T A R BRI - (8] 3-1 BRI AR RER i e 32l
# o [ 3-2 A (8 TS R HHIR R R ase i v BRI 7 A% 0 =

4. Tf9E T B B AR R 2 8

T ge s fi o F 5 R R Z R 8 R 4 (Bruker 3T ParaVision
system )  Alfi{# ] B EECBEER#RIE (birdcage head coil) * ¥R ZN&{E 51 (pulse
sequence) EBEEEA (gradient-echo) Z echo planar image (EPI) 751 » HAth#
SR 28N - EERRH (TR) = 6000ms ~ AR (TE) =35ms ~ 54
BHA N (matrix size) =128 X 128 ~ fiil (FOV : field of view) =30 X 30 cm? ~
NR= 138~153 (dummy scan=3) ~ YJIH% (Slice number) =12 ~ YJHEE (Slice
thickness) =7 mm ~ slice gap=0 *» S9% ~ { FSEERE & 17 B T IS E 3% fi > LA
VEAER 258 > BRHK motion artifact Z 5% » $E = E R < v T R n] S

T B TR

(1) #ETMT /715 (Statistical Analysis) : BB R8T » KEURAT
GI=FA5 17 » BEE - (DB H1E (Model-based Analysis Method) ° 58
P228% (Parametric Method) ° HFELE Subtraction/ Cross-correlation/ Student t-
test 3¢ —FEH ST o Q)R H1E (Model-free Analysis Method ) B
% (Clustering-- Fuzzy clustering & Neural network ) * HF1f & Temporal clustering :
Kohonen Clustering Network (KCN) LLK Fuzzy clustering : Fuzzy C-Means (FCM)
clustering ¢ Wifd o (3)EEE T H (Tools) » EZE{HH SPM (Statistical Parametric
Mapping, the popular MATLAB software package implementing statistical parametric
mapping for neuroimaging da‘ca)29 LUK FACT (Functional MRI Analysis and Clustering

Tools, on the Knoppix LINUX system) < fifli 5 T H. o

(2) 732 (Analysis processes) @ BEREIRZ 22 FA0 T (HIEIESHS)
WU > B2 R E T HEYEIL (Realignment) : {#H] SPM (Statistical Parametric

Mapping ) BXAIR ( Automated Image Registration )1 T4 &% I ( motion correction ) ©

— /04 —
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(2)E &L (Center of mass) HFHEIZAE o (3)#EITHETH (Model-based
Analysis) : cross - correlation & t-test for block design ° (4){E1 TR 7347 (Model-
free Analysis) : KCN, Fuzzy clustering ° (5)3E{TREE [E8 5357 (ROI : Region of
Interest) : pixel numbers & signal change °© (6)317TSPM . Z #4717 (group analysis) *

A] 7E 1T Fixed-effects (FFX) analysis » HRHETT second level random-effects (RFX)

analysis °

VU ~ AR R S HEB SR e 2 B 58

(—) HFEEERL TEGEMA ) MIDIREVERI IR AR B et R

AR ENE (EAZE IR M) 28R MR EEE - HAFSS Tl
48.5 = 2.8 (Mean &= SEM > LUN[A] ) (#E[E 32~70) 5% » Z2EEFAL Z48EE 12.4 £+ 1.5
(4~21) 4 » BT REEERL 2R 1.3 £ 0.1 (1~3) K » TBRERL ZIEE 54.7 £
5.7 (30~120) 77 # o [ 4 RN L E AL S8 —REER TBUEML) & > K21
bR ERIEE (p<0.005, T>2.95, degree of freedom=15, and number of clusters>
15) - B ERER SPM oM AitS » JMn] LIES TBGEHA ) @R ANz
P8 S JHE 3%, » EL4E © anterior cingulate (vVACC: ventral anterior cingulate cortex, cen-
tral pick: 0, 24, -12, T=6.25), declive (left pick: -26, -72, -18, T=4.55), middle occipital
gyrus (right peak: 48, -70, -8, T=4.54), midbrain (corpora quadrigemina, central pick: 0, -
26, -10, T=4.40), thalamus (right peak: 6, -20, 12, T=4.31), pineal body (central pick: 0, -
28, 4, T=4.03), fusiform gyrus (left pick: -28, -84, -12, T=4.38), hippocampus (right peak:
32, -24, -8, T=4.28), superior temporal gyrus (right peak: 58, -40, 18, T=4.26), precuneus
(right peak: 18, -50, 44, T=3.73), precentral gyrus (right peak: 44, -6, 40, T=3.71), insula
(left pick: -46, 6, 12, T=3.67), middle temporal gyrus (left pick: -60, -44, -8, T=3.50),
culmen (left pick: -10, -38, -12, T=3.35), cingulate gyrus (left pick: -2, 20, 26, T=3.22) L/

— /05 —



e By EL A 3 th TR AL 2 HRRE o % B 2R 1 2 voxel numbers ~ main
Talairach FEIZ K T values 4132 2 AT/ o 534 ~ A ELaRi i Ar it & £ T AN R A ER AL
frrFehs SR B M B BRATIS 2 G E SR AEIRIY S RER S > 91411 @ anterior cingulate
(Lazars, Yamamotolz, H?lIzell ), precentral gyrus (Lazar ), cingulate gyrus (Newberg ),
hippocampus (Lazar ), right anterior insula (Lazar ), temporal gyrus (Lazar'), thalamus
(Newberg") and hypothalamus (Lazar’) * 38 %65 JE [ T 214 75 25 B D RE( 158 5% »
HA AR H 3T -

B TR EI VSRR RS S R 15 » TS T T A tMRT BB - Sl
FACT 1T/ » S 4 (732ME (A2 A1 B k) 28T 4 RV EEE » HF
Y FER S 43 (32~52)5% » B ERAL ZFEER 12~204F » EERAS REER « 16 M BGEH A
TR > PSS I E A ELET 2 REE LG 8 S BRI Z ] -
REBRTD ~ FHBHCREL (cross correlation coefficient) 2 FLEIES 0.49 + 0.12 (0.30~0.
79) » IR FEIRE A MG 3 55 (3.3 + 0.8 pixels) » FHIAHREE L E (signal
change) #93.7% (3.7 £ 1.1) °

() R FEEERsl THEH B2RE L WDhREMEII IR BB s R

T EAE (CZctt ke HEAM) 28K MR B - LB H

47.5 £ 2.9 (#L[E 32~70) Bk - SHERFBLHEER 12.4 = 1.4 (4~21) 5 - PIIFERBE

A ZRE1.3 £ 0.1 (1~3) K » BERERAZIEE 53.8 £ 5.5 (30~120) 47 o & 6 &
TR ILERAL S R THEHL B A L ) s rh - RIS IS L I BE AL % (p<0.05,
T>1.75, degree of freedom=16, and number of clusters>25) o |& PR s FER SPM 7>
MRS » BT IE 2 TEEH B 2E AL 1 @2 rhoR S 2 SO [ - RiAllr 2 © 52
G 2B E (negative activation) IS IERE (positive activation) Wi EH[E
15 o Hrp & X (negative activation) [f3s » £14% : anterior cingulate (JACC: dorasl
anterior cingulate cortex, right peak: 4, 42, 12, T=-5.89), superior frontal gyrus (left peak:
-22,44,22, T=-4.83), caudate body (left peak: -6, 12, 14, T=-2.60), amygdala (right peak:
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26, -12,-28, T=-5.07, left peak: -30, -8, -30, T=-4.69), superior temporal gyrus (right peak:
68, -24, 6, T=-4.10, left peak: -50, -42, 6, T=-4.53) LL S cuneus (left peak: -22, -96, -2,
T=-4.51) s B4t ~ IE R E(positive activation ) [F I HIE4E : anterior cingulate (VACC:
ventral anterior cingulate cortex, left peak: -6, 22, -4, T=4.51), declive (left peak: -6, -56,
-16, T=2.89), culmen (left peak: -6, -54, -16, T=2.74), thalamus (left peak: 4, -8, 10, T=
2.57) LLM hypothalamus (left peak: -4, 6, -24, T=2.38) o ¥ IHEE IF ~ BNEEZ
voxel numbers * main Talairach FEA% & T values 41155 3 iR ©

(=) ERAsERE AN 2 S HE R SR b B A= P

1.1 BASE 1H 7 R s oz BT S [ B A 37 28 The activation regions aroused in COQS-

IPQ state and the physiological adjustments during meditation process.

(PRI B AT MR LS 5 e HAER AL IR T At 51 o A SRR AR TR
RSt 52 1 A PR e B B N (R R IRRE 2 PR AT 38 » AEFAMBIRSEE o ~ TER
A PS5 T T SIRAS I 2 [ vACC, declive, middle occipital gyrus,
corpora quadrigemina, thalamus, pineal body, fusiform gyrus, hippocampus, superior
temporal gyrus, precuneus, precentral gyrus, insula, middle temporal gyrus, culmen and
cingulate gyrus ° 38 L[ o B2 TR Al B A R AR 2 AH BRI - H— it 2 A B DR
e

(1) vACC : T]REEELAE 11 K 15 ## (mental and emotional activities).Z A B

(2) Declive and culmen : AFEELE){F (motor functions).Z FEHHFAHET AR

(3) Middle occipital gyrus : A GEEL HH g5 (retina) {25 Z Wk A% (raw sensory
information) Z FEYHRE ©

(4) Corpora quadrigemina : £ i & BLFEE (vision and hearing).Z J & H Hfii(reflex
centers) °

(5) Thalamus : E2EAF#{EE (relaying information) 2 A [F] 2 KA R E [FIs A Y »
Al ] RE A SR By AR RE (states of sleep and wakefulness) ~ ‘B EiKFE (arousal) ~ Al

— /07 —



B K5 #j(awareness and activity)f2JE ~ HF K A& EE(the autonomic and visceral
functions) ~ 3HH) FAH (motor systems) S &2 4 #f (sensory systems) ©

(6) Pineal body : RJREER N YI3EMHINREHRE © %% DIEE(immune function) ~ Al

e A IIHE (cellular bioenergetics functions) ~ AT IHE(cellular regulation

functions) ~ HTELIEH (antioxidant effect) ~ 1 E 1L FF: (anti-aging properties) ~ H 3
HAERE (circadian rthythm) ~ F{EJEHE 9L T JEFS (death risk from cancer) » LAUKoA ER
HR BRI (melatonin) .2 DIRE ©

(7) Fusiform gyrus : AIREEL N FIBUHYIRER R : BAEEAE (color information) Z
BRH ~ Rl B S 2 #Rik(face and body recognition) ~ S F-##ak(word recognition)
BT HEE (number recognition) LU SR R B (abstraction) Z A2 ©

(8) Hippocampus : - Z Bk HAZC 18 (short term memory) 5 Z2[H] %€ {17 2Efiji (spatial
navigation)H B

(9) Superior temporal gyrus : B 2 B H(sensation of sound)H

(10) Insula : BEABEIIHE (visceral functions) ~ H S (autonomic information)
ZEEEHRM

(11) Middle temporal gyrus : EiZEFHFHEH 735 (accessing word meaning) H B

(12) Cingulate Gyrus : B2 Z R B JiE P (emotion formation and processing)H
[ ~ it B EE K AR (learning and memory)H 5 » Rl BRI B H A SR 2
B & H) (inappropriate unconscious priming)Z 1T 5 24l 7T 8 anterior cingulate gy-
rus A °

FH i LSk e FCDRE - SRR B AT LUB S ER AL BGE M ADERE o B AN
ARG A REEN T ZBhIE - Bk BAIGERAR — B CIARIES » RIS 28 5558
AR ~ FEE ~ T YRS AR BEFERYERNL > 40 ¢ superior temporal gyrus, middle tem-
poral gyrus & fusiform gyrus %% » AJEEE I HIEH L. ZAREE > M hippocampus th ] GEEL
Hrh 2 rECiE s 2R 22 e MR AR 5 ERRALHEE 2 M ARE) AL HSE -t
a0 = HHEYIRE (autonomic function) ~ PIBEMIRE (visceral functions) ~ &S Bil/Ek

B4 (motor systems and sensory systems ) < #4%&55 » HIIA]§EEL thalamus JZ in-
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sula ZIEALERE 3 EHIAERARTEARTE 12— AN OB BORS IHRE > E T REthEL(E
J& (emotion) LAKEREITIAE (cognitive functions) [ > [KII anterior cingulated
(VACC)LL e cingulate gyrusSE IS th rTREMHEIL 5 BEA: ~ 5 L5 A 2 B AR AL A A i
AR BN SR BRI NS » SRR corpora
quadrigemina  [#d

Corpora quadrigemina (CQ) & HIMi{[E superior colliculus (SC)LL K Fi{l# inferior
colliculus (IC)FF#HE » Erh SC BAfH B (visual) ~ 28 (auditory) ~ DL K Bl OB 38
(somatosensory stimuli)& B > SC thEZARERIF (R EI{E(saccadic eye movements)E
4 S HRIE FNEEES 2 193 (eye-head coordination)H Bl © — % /i Hfi(mesencephalon)
Z BB JE (Sensory information): i i & 4% £ [1-(thalamus) % | KA B2 H (cerebral
cortex) I LAZERE » SCHh n] HEGR%E FELLRERVE Bl (oculomotor movements) [l ANT i &
A28 > [FIRE SC thig B E & 2 K ISR R PG IR B A K ARG SR 3 B2 e L - 5
A ~ TCHIE B1E5E B 5 8 (auditory pathway) /G BHHY £ B A %8 (midbrain nucleus) °
CHOR B BUIE 7 A0 e 5 B R A% B (peripheral brainstem nuclei) LA B
B K78 (auditory cortex)EAGRHRIA » Kt 1C BEEE S if (auditory system)H FH & HY)
B -

PASRAE (Pineal body)se —{EFEF FRRIAMSER T » — GBS /WA ML B
TP AR PR (melatonin) S HAAHBAYIE - R E th il 731 2% BB ALY DIRE -
TR N B BN RS DL R PR R AT RE B T SIS RE ThREAHER © SO TN RE
(immune function) ~ Alifff2#E &= FI| 1 DJRE (cellular bioenergetics functions) ~ A{UFHEN
YIRE (cellular regulation functions) ~ $1%{L{EH(antioxidant effect) ~ HTE(LFFE(anti-
aging properties) ~ H I (circadian rhythm) ~ FE{EJEAE S 1A (death risk from
cancer) * DU HAMBERRBEGR A B 2 DRE - BARBUEH G S RS s 1L bR
TAMGHERZIN T RUE I EREESERTT o

4t ~ Declive and culmen 7EERA4 51 HR 2 E AL » AT REEE S BEEN 1 2 K AT Al
HRE > S RIAGRALRI A - SYREEN(FEHE » SETFELI A SERRE R 2 BRI © 1] 7R0R
TESFE LB AR B 2 RN S M Il DA R A P 2 AHRH 2 Rl > HCAth e Al
Rt aE L2 IR R B R A ZI5E » DUEseR IR B -
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2. MEE FIRSEAL ) BEER 2 BSHER I M| e 4 B 38 The activation regions aroused in

COQS-ANW state

TEEREERAL S REER THEH { AR L 1 ERE A - R0y KIS RS 2 BGE I 216
LI HE » Horhilli 2IHE [ (negative activation) S 1EJE (positive activation) Ry
FAIEI, B ERIRELES ¢ anterior cingulate (AACC: dorasl anterior cingulate cortex),
superior frontal gyrus, caudate body, amygdala, superior temporal gyrusl &z cuneus ; 1F
S E RS HIELES © anterior cingulate (VACC: ventral anterior cingulate cortex), declive,
culmen, thalamus LA hypothalamus o HHp £ S5z FE [ e 5 H— A DIREAI T -

(1) dACC : EEZH(cognition) sz BI{EFE ] (motor control)H B °

(2) Superior frontal gyrus : B [ &7k (self-awareness) ;BB i (sensory system)
ZENEGA AR o

(3) Caudate body : HilfiE = H){E(voluntary movement) Z #Eil/H B » H/E AAEE
B K tE A4 (learning and memory system).Z 55 2 E{ 1

(4) Amygdala : ¥EF AN A L1 #E S AF FH BN 2 BC IR RS R S f# 17 (formation and
storage of memories) B Z A 11 » thEZZCIEE]E (memory consolidation) Z FEE AR

(5) Superior temporal gyrus : Bl 2 & (sensation of sound)H [

TERRHZ TEEH ok L DB ~ DUP AR BLERRT ~ BFE ~ Bk
FNLL B EC AR R M AH B 2 sl a i i 1 E$§1:$Z(amygdala)2ﬁﬁﬁéﬁ il
HE - AREEENBIEW K - (D)IEREEE (Emotional learning) © A %HE (T8
TEREAERA S 2 SO PR A (> B RAH BRI AC IR BHEN/E (% lateral nuclei)
Z 5% (synapses) [ JER A » 8 BLAY (4% 2 Fh g% (central nucleus) AR 2 B |
FOREAIT R > P BT S A R 2 B A B - B1E - B (freezing,
immobility), {0k (tachycardia, rapid heartbeat), FEIEHE 5 (increased respiration) A
B JBE T TP 8 5% (stress-hormone) UFEAK 5 (2)AC TR %S (Memory modulation) : 77 4%
1 B # [E] (memory consolidation) Z FARE AR » TEF[TIFEEL ~ FCtERT LA N LAGR
B (ULPAEERE R rh R 2 MEE B4 S e & S It ek i 2 OB > i
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e EMPREEERE BE 21k - I IR R ST ZACIE IR - SRR ZTHEHH
SREAL TR — PRI TR L2 - BRSO REVE S B AR B | 20
Bl > SRS APELERA ~ BIBOER ~ BE RAILLURGCIE AU R Z sk - B
FRAEN » ERRAR IS VECIT AR B - 820 & S FE A nT RE T AR BRI A 3
B IR ERERARES -

1N FERS AL © vACC, declive, culmen, thalamus BLJ hypothalamus * B& T
hypothalamus( T ) LASF > DL FIE SR e TEGEHG ) FEBH 2BIEE LR
[ - Hypothalamus /& Bt 5 & PN 75 {3 R (internal well-being of the body)FHEHE.< FUE UL
g rfu (collecting center for information) » #7258 SEEAE B FH AR £ PERIAL T AR 5>
WG TREESE A SEHE IR A RS a2 SRIEETERN W
AIFRETENE 9% ~ HTpineal bodyPFif i H H s th 2B E [ & » ELHE © corpos
callosum, optic tract, thalamus and medial dorsal nucleus » 44 ~ /NIEH.Z declive LL
52 culmen Z 1EIEG AL HEATY W] RE BLES) D REZ KEHIFHET A RH o & 8 Bin (E Rai AL s
S SREA LR ER o R I JE 3 D e A PR 25 AR 2 S il o

(Y SRR R R A P 55

BB IR AR AL B — B B - REE DEGE A 2 RE e B A e 2 B ha 1L
EFIR RS EE T RGP ER LS Z Rkt - LESTERAL Z TIRR « RASRASE
i n] REB TSR A =R AHER » JRAIFASR S rTRE R — (B e RBUR R Z P r a3
B A IR R TR B ARE L Y - M REEAIZ ENE (L - 1EE
{ERFALREEe D > PTREREHT T 1 Fn RS VRV E BGRTZE R T IR AT EER) - D eEDh
gE > JREN © REER T Fo 2 Ao Ub VR TEE TR OB (T #E ) S RS RIEE AT
RE > [F]IRF RN M A PR (R RS » EUSIRR AR 2 1R © MR e nT e — (A
BAREam 2 ERERE — TanEl -
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T #535

(—) HIIESRERA TEGEAR ) PSR < AN P Tt o LB A= B 28 AR < SR A7l (4
[ 7 Frr )+ AT DAGR R R & ARSI BRI O R RE L A AR B RE 2 K S HE
TR > AR R AL | AR B - AN AT REMET T & FURE iR AR P AR AR
7 > FHBAR B E S E R R R ARSE

() HHIEZS AR AR THEH B 258 L 1 RSB 2 RN S g i i DL e AE B ZAH B 2 S A [
(4l 8 Fow ) » T LA B BR S e TR IR AT IAORR e 22 & B AL BUREHY 55—
(B RS B MR ] R

(Z) MRS IERARAL AR — P By CBGER) B —REB: (BB BAEL) By - IR
HE RN R BRI A2 EREAL » RURIESS SRR IR B R g 5 A Em
A A B s o TR I M vt » HL AP SRS B

AR ZENE I DHREVERGIRE BT » BEABRERT IR A Z RS S e it o B A= .
& o MEPRIESET 2 A EMEAIREIR - A - B AREH EER < ApAbBlekne - fERFZ
EREEIET > WETS B BB RIREM L > H b 2 ARSI B A OISR
Keatam L REE o RRL— D RURHER SRR -
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Summarize of the meditation styles in brain research

Meditation style  Researcher (reporter) Study method Main points or results
Yoga meditation  Herzog H et al. PET - the ratios of frontal vs. occipital ICMRGIc (regional cerebral metabolic rate of
(1991)* glucose) were significantly elevated (positive*)
- Posterior-anterior ratio (negative*)

Yoga Nidra Lou HC et al. (1999)?, PET - the posterior sensory and associative cortices known to participate in imagery

meditation (2005)* tasks were seen: anterior parietal (postcentral gyrus), fusiform gyrus, occipital
cortex (positive)

- Dorsolateral orbital, cingulate, temporal, caudate, thalamus, pons, cerebellum
(negative)

Yoga Nidra Kjaer TW et al. PET - increased endogenous dopamine release in the ventral striatum (positive)

meditation (2002)*

Kundalini Lazar SWetal. fMRI -signal increases in the dorso lateral prefrontal and parietal cortices,

meditation (2000)° hippocampus/ parahippocampus, temporal lobe, pregenual anterior cingulate
cortex, striatum, hypothalamus, and pre- and post-central gyri (positive)

-20% globally (negative)

Tibetan Buddhist Newberg Aet al. SPECT - significantly increased regional cerebral blood flow (rCBF) was observed in

meditation (2002)° the cingulate gyrus, inferior and orbital frontal cortex, dorsolateral prefrontal
cortex, and thalamus (positive)

- Left superior parietal lobe (negative)

"Verbal" based ~ Newberg Aetal. SPECT - increased blood flow in the prefrontal cortex, inferior parietal lobes, and

meditation of (2003)" inferior frontal lobes (positive)

Franciscan nuns - Prefrontal cortex, ipsilateral superior parietal lobe (negative)

Zen-Buddhism Lo PC etal. (2003)° EEG - Perception of the inner light can be comprehended as resonance. In the
meditation experiment, a significant correlation was observed between
perception of the inner light and EEG alpha blockage

Buddhist Lutz Acet al. (2004)’ EEG - Long-term practitioners self-induce sustained EEG high amplitude

meditation gamma-band oscillationsand phase-synchrony during meditation. The EEG
patterns differ from those of controls, in particular over lateral fronto-parietal
electrodes.

Zen meditation  Takahashi T et al. EEG - during meditation, increases were observed in fast theta power and slow alpha

(2005)" power on EEG predominantly in the frontal area

Transcendental ~ Jevning R et al. REG** - the CBF of the frontal and occipital cortex were increased, and their showed

Meditation (1996)" high correlation between increased CBF and decreased cerebrovascular
resistance (**REG: rheoencephalography)

Transcendental ~ Yamamoto et al. MEG & - the medial prefrontal cortex and anterior cingulate cortex play an important

meditation (2006)* EEG role in brain activity induced by meditation (positive)

Mindfulness Davidson RJ et al. EEG - significant increasesin left-sided anterior activation in the meditators

meditation (2003)" compared with the nonmeditators (positive)

Insight meditation Lazar SW et al. MRI - Brain regions associated with attention, interoception and sensory processing

(2005)* were thicker in meditation participants than controls, including the prefrontal

cortex and right anterior insula

— /7 —



Vipassana Holzel BK et al. fMRI - meditators showed stronger activations in the rostral anterior cingulate cortex

meditation (2007)* and the dorsal medial prefrontal cortex bilaterally, compared to controls
(positive)

Compassion Lutz A et al. (2008) fMRI - increased activation in insula, cingulate cortices, amygdala, right temporo-

meditation parietal junction, and right posterior superior temporal sulcus (positive)

Chinese Original  Chen JC et al. (1997)" EEG - the brain theta-wave showed a marked increase, while the alpha- and

Quiet Sitting beta-waves showed decreased after practice

Chinese Original  Liou CH et al. fMRI - pineal gland and hypothalamus showed positive activation during the first and

Quiet Sitting (2004,2005,2005)*5%° second stages of meditation process

* Positive: positive activation, negative: negative activation

. TEIERRL  HESE TERERLE

Chinese original quiet sitting

(COQS) - one kind of traditional Chinese meditation. Its main point of expertise is
“natural, non-forced, spiritual facility”.

(A)
Control Meditation Control Meditation Control
0 3 6 9 12 15
(B)
Control |Meditation | Control |Meditation | Control |Meditation | Control |Meditation [ Control
0 15 3.0 45 6.0 7.5 9.0 105 12.0 135
©
Control Meditation 1 Meditation 2
0 3 6 15
Time (min)
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3-1. WIIREC G B 20 MRI instrument and the subject before the
meditation experiment. (A) The MRI instrument - Bruker MEDSPEC 3T system
(Bruker, Ettlingen, Germany); (B) The meditator has to lie on the patient bed and is
moved into the bore of the magnet without tying the finger of both hands to avoid
arousing the induced current during scanning.

Head-motion preventing devices

__Forehead fixation belt

—————Jaw holder

\

3-2. IR e MEEERE E % The head-motion preventing device.
The forehead fixation belt and the jaw holder were adopted to control the head motion
during the MRI scanning process.
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Inter-Hemispheric Anterior Cingulate (vACC)
Thalamus*

Pineal

Midbrain

(Corpora quadrigemina)

Declive

Superior Temporal Gyrus

Middle Occipital Gyrus

4. IEREFALE—IREL(BVEMER) RIS FEEIKE The brain activation regions
during the COQS-IPQ stage. (p<0.005, T>2.95, degree of freedom=15, and number of
clusters>15). The X, y, z Talairach coordinates of the center of the blue cross in these three
views are [0 0 O].

R 2. EXEALE—TERERENEER) RIS BESRAET 28
Special brain activation regions during COQS-IPQ stage®

Area Brain regions Voxel” Talairach coordinates T-value
1 Anterior Cingulate (vACC) 119 0 24 -12 6.25
2 Left Cerebellum, Declive 25 -26 -72 -18 455
3 Middle Occipital Gyrus 117 48 -70 -8 4,54
4 Midbrain (Corpora quadrigemina) 339° 0 -26 -10 4.40
5 Thalamus 6 -20 12 4.31
6 Pineal 0 -28 4 4.03
7 Occipital Lobe, Fusiform Gyrus 25 -28 -84 -12 4.38
8 Hippocampus 131 32 -24 -8 4.28
9 Superior Temporal Gyrus 54 58 -40 18 4.26
10 Parietal Lobe, Precuneus 18 18 -50 44 3.73
11 Frontal Lobe, Precentral Gyrus 68 44 -6 40 3.71
12 Insula 18 -46 6 12 3.67
13 Middle Temporal Gyrus 15 -60 -44 -8 3.50

— /20 —



14
15

Left Cerebellum, Culmen

Cingulate Gyrus

#Aa kT F 67 M

39 -10 -38 -12 3.35
23 -2 20 26 3.22

? Statistical parameters: p<0.005, T>2.95, degree of freedom=15, and number of

clusters>15.

® Voxel size =

2*2*2 mm°.

“Involving area 4, 5 & 6.

C

Relative BOLD 3ignal Intensity (0/o)

100

5.0

0.0

-5.0 4
0 20

i) 80 100 120 140

Mumber of Scans

B 5. BRIEHFARSIARAS K EEISAR S & BOLD (S5%E The best images and
the BOLD signal intensity of the pineal activation area during the COQS-IPQ stage.
(A) the anatomic image of the slice including the pineal body, but not activated. From this
image, we can see that the position of the pineal body is physiologically a little
left-hand-side (right-hand-side in this image). (B) the anatomic image of the slice showed
the activation area of the pineal body, four pixels were seen been activated in this image,
this image was produced by combining the activated EPI image with the anatomic raw
image. (C) the relative BOLD signal intensity of the region shown in the green block
region of B. The horizontal axis shows the scan numbers with four meditation blocks.
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6. IERAFALE B (ERHE B RNE(L) RIEKEEBE The brain activation
regions during the COQS-ANW stage of all 17 subjects. (p<0.05, T>1.75, degree of
freedom=16, and number of clusters>25). The x, vy, z Talairach coordinates of the center of
the blue cross in these three views are [-2 0 Q].

* 3. IEFAAE T IREEEE B AE L) RIS FEESS= T 28
Special brain activation regions during COQS-ANW stage®

Activation” Brain regions Voxels® Talairach coordinates  T-value
— Anterior Cingulate (JACC)  7256° 44212 -5.89
— Superior Frontal Gyrus -22 44 22 -4.83
— Caudate body -6 1214 -2.60
— Amygdala 26 -12 -28 -5.07
— Amygdala 5309 -30-8-30 -4.69
— Superior Temporal Gyrus -50-42 6 -4.53
— Superior Temporal Gyrus 2464° 68 -24 6 -4.10
+ Anterior Cingulate (vACC) 711 -622-4 451
+ Declive 506" -6 -56 -16 2.89
+ Culmen -6 -54 -16 2.74
+ Thalamus 44 4-810 2.57
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+ Hypothalamus

25

5

TR S W

il

-46-24 2.38

& Statistical parameters: n=17, p<0.05, T>1.75, degree of freedom=16, and number of clusters>25.

b«

® Voxel size = 2%2*2 mm®.

¢ Including several or other brain regions.

— " represents negative activation, “+” represents positive activation.

Meditation operation

Activation of brain organ

Physiological Affection

Superior temporal gyrus,
Middle temporal gyrus,
Fusiform gyrus

Responsible for intonation, processing of
syntax and sensation of sound, words

Hippocampus

Play major roles in short term memory
and spatial navigation

The IPQ operation of - Thalamus | Relay information to various parts of the
COQS: cortex; regulating states of sleep and
A short period of keeping wakefulness; regulating arousal, the
phrase and receiving level of_awareness and activity;
L Regulating the autonomic and visceral
spiritual energy -
functions, motor systems and sensory
systems
Keeping on reciting L Insula || Associate with visceral functions,

religious mantra in mind

integrates autonomic information

Anterior cingulated
(VACC)

May involve in the regulation of mental
and emotional activities

Cingulate gyrus

Involving in emotion formation and
processing, learning, and memory

Corpora quadrigemina

Serve as reflex centers involving vision
and hearing. Superior Colliculus neurons
respond to visual, auditory and
somatosensory stimuli, inferior
colliculus serve as the auditory pathway

Pineal gland

May concern with the immune function,
cellular bioenergetics functions, cellular
regulation functions, antioxidant effect,
anti-aging properties, circadian

rhythm ...

Declive, Culmen

May involve in the subtle regulation of
motor functions

7. IESRAFAASE R (RUEH DRI FEER K A B R A4 E
A schematic diagram of the activation of the brain organ and the subsequent
physiological affections during the COQS-IPQ operation.
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Meditation operation

The ANW operation of
COoQs:
A long period of relaxation
with no further action in
body or mind

Activation of brain organ

Physiological Affection

|| Subserve cognition and motor control

Involve in self-awareness, in
coordination with the action of the
sensory system

" Caudate body Involve in control of voluntary

"""""""""" movement, also an important part of the
brain's learning and memory system.

. Amygdala - {— Perform a primary role in the formation

and storage of memories associated with
emotional events, also involved in the
modulation of memory consolidation

Responsible for the sensation of sound

Culmen, Declive

May involve in the subtle regulation of
motor functions

VACC

May involve in the regulation of mental
and emotional activities

Thalamus

Relay information to various parts of the
cortex; regulating states of sleep and
wakefulness; regulating arousal, the
level of awareness and activity;
Regulating the autonomic and visceral
functions, motor systems and sensory
systems

Hypothalamus

Collecting information concerned with
the internal well being and tempering

negative activation
[ ] npositive activation

8. IESRAFALSE —FE R (FEHE B AE L) KBS S B i e A B R AR A 4
A schematic diagram of the activation of the brain organ and the subsequent
physiological affections during the COQS-ANW operation.
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