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Studies of the Brain Activation and the Physiological Meanings of Chinese Original Quiet
Sitting
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PIA EH 7 20T RIS ThRE VIR R i se e — (Al HARA B ERAYTIE - EF
AR TER—IH ] AT+ B S (R RF IR IS R - 2RI H A Ry 1k ~ B ER A%
5T RS A PR e (RF R 1L - ASBHZEE R TR rﬁaﬁéﬁ)ﬁﬁ%(ﬂ\/lRI)BEfTIﬁ%szPH

IESEFFAA(COQS)ETTIRABNZE » IERFANE T EIE B ¢ B —PE B MBS H RS T
RSN TRAGEE - S EE) - B TIRER R T REE EAVEL ) (REFMEIAVARALRZE -
NMESHEN R E%EVSI%BW&E%&%{ b) > R R P B J 58 A [l HIRF AL R
HBAHEES WL Bt BTt -

HH AN ZAE S S — PRV A AL BB RISEE I E R R
(p<0.005) 7 1F A &1 B2 & (positive activation) » £1fE : VACC, declive, middle occipital
gyrus, corpora quadrigemina, thalamus, pineal body, fusiform gyrus, hippocampus,
superior temporal gyrus, precuneus, precentral gyrus, insula, middle temporal gyrus,
culmen LUKz cingulate gyrus » 75 £ A RS IS sk s AL B AR BEERIEN T 2 = FEAHRR M: 1
FHIEIEY BRI RRHE I8k 52 37 & (A5 { B F € (negative activation) -

SHAN ~ H A2 E S T IREINER AL T i RISEUE R 23R4
B F(p<0.05) 7 TE 7] fe & [REA LA FE » T B2V & 175 L E (negative activation) & 5 &
f& © dACC, superior frontal gyrus, caudate body, amygdale L kz superior temporal
gyrus > 1E[EE (LR E (positive activation) & sk I f1$E : VACC, declive, culmen, thalamus
LUK hypothalamus -

A ~ BEFFALARG 2\ - o 2 fERIRE ] e e <2 0 AR R R O EIR
REIM E T b2 SO A2 52 5 AN BEsnsall 2 KNS K2 m e 52 RIS 1247 (temporal
effect) &7 7=¢E - $H# 5 fm(hypothalamus) HETTHFREISUEZ 34T - SEFRETHEA[E 2
BOLD (Blood Oxygenation Level Dependent) {E55/ = ISR 908 E R/ 7 6%
IRRIFERAL 7 KIS S o] e 2R B 2 2252 B i MR E4%E 2 N b e 2
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R NAE 2 A HERETRE - ATRE B A2 A (5] B A L O B R RE T e R A AN [R] Y
IR T AET T - T8 — PR B N R —PE R L B Bt IR T 1L T RIS B & B A PR
MR | AHeHtA [F R AL RS B b R RS S e B T gE e AR AR B B 2 W10 &6
B o I [F) Rt 23R R AR T Re A AR 2 AR B VR AR SR SR SR - EAARHH
iRt EAERZGER  [BRZIRNIITE Z R0 B2 - AR A 7 S
Il S A e B 2 A et DASEE o L o 2 B

BRSEY * THREMMIRIER RIS HER G - hEIESSARAs ~ BUEMESG -
RHEREL &



=
P
ks

SRR LLN ERTEE-ER TPl

IERFAZIMTRERREEHE BRI

B 5l (& R)

% - FiRAN

DHRE MR AL HREZ%: (FMRI: functional magnetic resonance imaging ) 7 & B HifiF
FE RIS T RE B AR FE i~ — » S8 FHEZ s Rl P 230 2 R S e I 3ok ] R AE A A
GEIR - AT DB BhBAMAEAT KRS Pl T 2 TAENAS - (e MR N E R SRR EN A
RISTRE R 2 A A R4 - AW 5% T 2 A DR M s G B A A BRa R AL s |
7 RIS IR G2 » BRRIHTTRES (88 A RUE » Il B A7 S FE s (B ALRR - i — DR
SRa FE IR G 2 AR > DR IR i RS T BE VB D RE S e o A AR AN 9T 2 BB
IR EEA 0 n]DASHE A RS TERE S SR G 2 AR AR R )RR I TR R MR R R
—HHEER " ANBERRIE ) IR TEL—  B—HH ~ W gElER T EEE

B2, (5 " EISRE ) BAAVAERIEI M -

A - RIS 7R TR KA 25

2T 2 Wt 9T N B 0 Al A B KRS & 52 R B g 20« Dheg g e ks &
(fMRI : functional magnetic resonance imaging ) ~ -5 /&5 (PET : positron
emission tomography ) ~ EES¢T-5f H BB &2 (SPECT : single photon emission
computed tomography ) ~ &7 (EEG : electroencephalogram ) ~ &1 [E ( REG :
rheoencephalography ) DL fst#iE ( MEG : magnetoencephalography ) 2551l » %A
[EI T ARAL AP THET T AT - B0 < Herzog (1991)' ~ Lou (1999, 2005)>°L) K Kjaer (2002)*
0 4% FHPE THES B EninER4s ( Yoga meditation) - Lazar (2000)°24 DLFMRIFS Al B 5T 48
— Fe A s Kundalinify f S2A5 44 - Newberg %8 ] SPECT i/ 7% 48 P el 1y —fd A A4 74 P
( Tibetan Buddhist meditation ) (2001)°1L K K B2 537 €r{& 4 (Franciscan nuns) £
E545( "verbal" based meditation )(2003)" Lo (2003)8- Lutz (2004)° 1/ Takahashi (2005)°
o (5 FY EEGHRF T8 (2 ( Buddhism ) 57 ( Zen) &%4L - Jevning (1996)™ 1 5 Yamamoto
(2006)*2(# FHREG ~ MEGFIEEGHZe B2 E%4: ( Transcendental Meditation ) » Davidson
(2003)°$H R ER Y7 I FEHE 2% (mindfulness meditation) T~ {E FIEEGEHIELA
B8R 52 E (brain electrical activity ) =% > Lazar (2005)"{# FIMRIEHIA $8 i > &R AL
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S KBS P B EFE (cortical thickness) » Holzel (2007) {55 FHfMRI/52 3 Vipassana
meditation > Lutz (2008)"*7R{d FHFMRI5 {5 Compassion meditation. A SZFE LA
Pt T IS o RIS B N 4 A AL U7 A 2 RIS S RS S R » 2 TR FE4h S i o
TR 1ot s 5340~ R (1997)Y i 48 FE FIEEGR T se i th B IE S al - 33 ANE
theta-wave AHHE B > [ alpha- Kz beta-waves FEFFAASRE 2 1&EHGRIE(E - e
8 S P E SEER AL B IMRITFZE ™5 BFZe4S SN FIAFe 1 of » & IEhf
FEEERE R ~ AIEIMVAFAA T AL &S L A FERYRRS &, - R ~ FefmTLAEA
LIBOLD ( Blood Oxygenation Level Dependent ) %&£y 3 2 MRS i T & Bise st o
DU ABRETRR AL AR 2 K S e PR S Ry ARl

e R Wb

— ~ FTTA | hEIESRERAE

B 15354 (Chinese Original Quiet Sitting: COQS) & it Ry AR# A4y —F& - Ik
ARATR ST R PS B © 55— PR B R B AR AR IR BRI N R - €VBOT8E) > 58
TPEE Ry TRRH B EL ) (RIGMHEIIVERLEIZE - MRGZEA LR - FENERE
HZEA(E) » JREIERR(ERF AL BRI T - BR T —BRUGHRF R LRI TR 2 5 1R
BIfESL - HAR Z FFAARE A IR AR — 520 - ke T SR B AR ) 2R TT
7% o R L RPE B Ry 5e A [FIRURF AL IR E H A HE R AT 7 Bl i — (@
PEEsEt BRI THIIT  — T EREIF R E N TS [REIERT > RESELINRREE
BT OFRZALE » 55— 7 H R ZR e BRI R 8 SOE RS - &8t —K
B S R Ik 2 TE AL 5T - A SERE 020 R AL T B B 2 AR TR R B2 - [ 1 P Ry
BUIESRARAL » HEERE T AN A 00E -

= BT Thee et R G (TMRI) BB
1 —fEREEIRE G (MRI) 2 g R
—fET AR (MRI : Magnetic Resonance Imaging ) 2 sl @2 K JRFR » KEL
A DU A SR R BRARER B
(DIRT1% (Nuclear) = PURFHZ{F REEL MRI{F5E 255
()AL (Magnetism) © SMNIIGEK T SIS - (8 ARG~ SR FIZEE
FEALERSE » TSR R RS AR R 2 /N, -
(3)F:4% (Resonance ) : FEHH/MIIIRERLEAFHAHZ - HEEFEF 2R
B G SEpl 2 / NiEsE Ar SL R RE 2 Jie e 3 E) (precession ) » HET £ RAY AR IE_LE
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A EUERE T -
(4)Fz5t (Relaxation) : EHIHE 2 SRS SERIR - (LI ES) 2 [{EBET -

HETTHE A et R RR A 2 (S5 S LN R B R R AR -

(B)rkf (Imaging) : RUXHUZ (ZSILLEEEE IR G - Hrh 22 Z J5 R
FERESHEr T U RS - DUR(B IR 2 224wt (R X R Y J5 BB SR F 4wl
PRAR GG ~ M AL 4R ) R RIA IR e ML A A SRR b M TZE R (B ORZ fHEL -
& o EVETEMEE (i) - AleEsis -

2. DHAEVEREIIR G (TMRI) 2l fg %

ThEeMEME L IRES(4: (Functional MRI) FE{#BOLD (Blood Oxygenation Level
Dependent) Effect” R - #EFT(E 5% 2 T (% - BOLDRYE > & AL i T R fifek
2R HOE UL R 26 (Pauling, 1936*; Ogawa, 1990%) » (M & MI4ALZ (oxy-
hemoglobin) &zt (diamagnetic) » REE&E M4 ZE (deoxy-hemoglobin) llERE
(paramagnetic ) » NN RAIMAL R EFEAEIMIESGIT - ARG 2 IR 4 e (D
Z MBS IG5R - IR (8 25 88 2 AL ERAHAR S B AR B A —BEREME - Er it B BT
Z WSy (S AN K2 ~ 2R P AImAL R 2R N~ fmil &
R QSRR D - KL - EaCszRSS » SRR ARS8 ik &
FEMBEE (MR ) » HEZ T2 T2 > M EERFMRIE5HET -

3. IMRI EERNA ~ 127 Kl

2 BT AEFAAA ST A =~ =fE 0= (paradigm ) » A7 A RAAF L Z
mrEZsT (paradigm design) K EEaHR A (Meditation protocol ) Z01°F

(Dt Ry AFR AL SR — P& BT BB G 0 A W feE i =X P A AP B » B A block
design 52517720 » S5 —TEER=(3E 15 Jpd » T T IEFALS R (B3 088 ) » M=
PEGLIRRE (2R 3 708#) oAl B RTERALS [ZRIRREZ A ~ B k% 5 55 T hEan =3t
13.5 7 - HEATIUIGERARS (75 (2 1.5 o088 ) » 1 ATCHEHRAE (2 1.5 7rgE ) Al
73 BB RTAF AT [ FGIRRE Z A1 ~ th Red% - 5 7e RAERRRE Z B E NSRRI T

- PZEHIIRRE (Control state) : AR LS EEY) A AH e (Alae—8E+ 48
LW - BUEE BB Y AR B — R AN B AL 2 IS AERR ) - WA
AT o B 3 (B 1.5) o -

* AT ARG (Meditation state ) @ DLUEREEAH 2R T 2UETT - BRERRFAL IR > A
NP - 48 3 (B 1.5) o7 -
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(2)fiE Py EARALEE —PBEL-- T PEH EZNVE(L - Age R —fEE = - R
It 15 o o HETT—RIEHIREE - —TERALs | FaiRRE R i T B E E N L) AR
ARAE o ORI RERBHAIT -

« PEdlIREE (Control state) : PAIR{EEREY) 2B A (NEIFEAA > CIERAE
B ) » AR B - R 3 0 -

« FRAARRE— (Meditation state 1) DL " BRZEHG | J7=0ErT - BRERAEALLIEE
NN TP - 748 3 7 o

» FRAAIRAE Z (Meditation state 2) @ DL T BEE. H 2N L | J7=0ET  RHEIT
0 > R 9 478 -

Eul —REEE - 2WEEREE AR T DO - AETEIZ T EET o DU
CTEMERTREZ B Eis EA T RS - B 3-1 BRI IRE Gt ko M+
3-2 Jll Ryt IR B LIRS s 0 o Z B BT o s

4. W7 TH IR F A28

W 7E e ffe i G KRB S 2 i Rse 5 %40 (Bruker 3T ParaVision system ) -
s A S B BAEN4R FE| (birdcage head coil ) » £RH Z k& 751 (pulse sequence ) Ffif
fE&EER (gradient-echo) Zecho planar image (EPI) Fe%l| » H A S IEFHHSELIT ¢
EZEER (TR) =6000ms ~ #EEHAEE (TE) = 35ms ~ s2 450 A /N (matrix size) =
128x128 ~ 135k (FOV : field of view ) = 30x30 cm® + NR= 138~153 ( dummy scan = 3)
P Ey (Slice number) =12 ~ YJHEEE (Slice thickness ) = 7 mm ~ slice gap= 0+ 554} -
(S FHERERIE & ) N R EE e - LU D BEES 2 2 8) - [#{Ekmotion artifact” 5228 » §2
= BRI M R AT SEME -

5. ST E RS HTRE

(1) &tk (Statistical Analysis) @ BEREUE ~ FREL 3T » REERA T
SHESHTITE - BIRE ¢ (DBEESHTE (Model-based Analysis Method ) » FEB A S8
7£ (Parametric Method ) » 2 H1/a]% Subtraction/ Cross-correlation/ Student t-test= =f& 4y
17 o (QFERFEZLHTE (Model-free Analysis Method ) » FEE N ER4E % ( Clustering--
Fuzzy clustering & Neural network ) » H.rffif1%4 Temporal clustering : Kohonen Clustering
Network ( KCN) PLK:Fuzzy clustering : Fuzzy C-Means (FCM) clusteringZ£jiif&E » (3)
E£ T E (Tools)» FEF({EHSPM (Statistical Parametric Mapping, the popular MATLAB

software package implementing statistical parametric mapping for neuroimaging data)®
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PLFFACT (Functional MRI Analysis and Clustering Tools, on the Knoppix LINUX
system) S FIfEE £ T H -

(2) s3tirfeFe (Analysis processes) : HEREURE Z T RRFAIT @ (WIELEEHESIR
FE » BB HHEY 5z (Realignment ) : {88 SPM ( Statistical Parametric Mapping )
2, AIR ( Automated Image Registration ) #7728 [E ( motion correction ) - (2)& &
IL» (Center of mass) HFHEIEIULE o (3)#EEITHEZHT (Model-based Analysis) : cross -
correlation & t-test for block design - (4)#E{THEE 5717 (Model-free Analysis) : KCN,
Fuzzy clustering- (5)#E1Té8, 3 &1k 5347 ROl : Region of Interest ): pixel numbers & signal
change - (6)#E7T SPM 7 #£4H 47 M1 (group analysis) » A]4:#E{T Fixed-effects (FFX)
analysis » ELZ0#E7T second level random-effects (RFX) analysis °

B BARRISNERS MAEEER

— ~ FTEREARA TRUEMESG ) TR R ERER

A2 (CEA 2 UL SB ) 2BURMRIT R » HF I fy 48.5
+ 2.8 (Mean+SEM > DU RN[E] ) (#fifE 32~70) 5% » B35 7 488G 12.4 + 1.5 (4~21) 4F >
PHEFRMERFFL 2 RE 1.3£0.1 (1~-3) K FREFALZIHE 54.7 £5.7 (30~120) 77
8 o [B] 4 U Ry ) AR AL 55— PSR BUEHAG JRe > KB 2 & LS B B &( p<0.005,
T>2.95, degree of freedom=15, and number of clusters>15 ) [& 1 55{5: F e FH SPM S #TFT
15 TAMTPIAEE] T EEHAG ) B KRS T 2 BB FE& I - B4  anterior cingulate
(VACC: ventral anterior cingulate cortex, central 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) D& {5 HAth @Ikt 23 FE(E
EZ ARRE - S EE L EE 2 voxel numbers ~ main Talairach2 A2 52 T valuesy[13= 2 Fip
7 o S8 ~ BAMILLE AT Pl S A FRVFF A TR 4 R R B T E B G 2 e B A
S RHIEIY 2 TG 35K > 5140 - anterior cingulate (Lazar®, Yamamoto', Holzel™), precentral
gyrus (Lazar’), cingulate gyrus (Newberg®), hippocampus (Lazar’), right anterior insula
(Lazar**), temporal gyrus (Lazar’), thalamus (Newberg®) and hypothalamus (Lazar’) » 3 &6

[ e P ARHE SR M IIREESZRTE - IRITRAER S5



220% = Ex F %X AR EFE

Ry TSR EWHIINASAG SUE 2 26 Fef#ErT 17 Hifth IMRI B W FEF FACT
AT 3k A A2 (At R —Ar 5 ) 28T 4 REVEER - P55
43 (32~-52)5% » BEEFFA 2 458 12~20 4F - EERASREUR ¢ AF T BUEHAG  AEdt
AR 2R E W AW 2 IEE LS B 5 BURURMEZ 2 80E - 2 4 RER
FHEE %% (cross correlation coefficient) 7 57 {E £ 0.49 £ 0.12 (0.30~0.79) » ‘gL JE
& AK/ING 3 {EfRZ (3.3 +0.8 pixels) » “FFaH5E 5 (L{E (signal change) %7 3.7 %
(3.7+1.1)-

T BTIEERRA TEHEAEL ) IR RE G ERER
HHEAE (St 5B5E) 284K IMRI 8 - HPEFRE

47.5+2.9 (#i[# 32~70) 5 - SRR 2 4885 12.4 + 1.4 (4~21) 4 PR GERRL
ZRH13+0.1 (1~3) X > FHEFAZIFHE 53.8 £5.5 (30~120) 774 - [ 6 BURME s
ERRALEE TIEEY T PEHE A E(L ) BT - RIS ELREIEE (p<0.05, T>1.75,
degree of freedom=16, and number of clusters>25 ) » [& 8% & ER SPM TS » 3%
MAIES| " EHEAE( L EmER RN 2 EES - Falfye - RGP EBER
& (negative activation) &k 57 [FfZ [ (positive activation ) FifEIEE, - E &K E

(negative activation) &1 » fF5 © anterior cingulate (dACC: 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: 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) [/ cuneus (left peak: -22, -96, -2, T=-4.51) ;
40~ 1E 2 FE ( positive activation ) & 18 Al £1$5 : 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) DL}
hypothalamus (left peak: -4, 6, -24, T=2.38) - ZIHEZF ~ &KX EE .~ voxel numbers -
main Talairach FEfZ Kz T values 4132 3 i~ °

=~ RHBERAN Y K EH SRR EEER
1. TEREIETS | PREL > ISE R EE K B =S The activation regions aroused in
COQS-IPQ state and the physiological adjustments during meditation process.

FFAHEEE R PIHYIMRIGE 5 R oAt 5 Mﬂjuzi*%s OA2ARIS , E AR IR PR RAY K
“‘Eﬂ@fﬁﬁﬁzﬁm}iﬁ“ ELUNTEEGIRNE . ZRZIE TR - (R MAvbHzeE g ~ " BUEH
7o PEERS 232 T TAIRESE I > K - vVACC, decllve, middle occipital gyrus, corpora
quadrlgemlna, thalamus, pineal body, fusiform gyrus, hippocampus, superior temporal
gyrus, precuneus, precentral gyrus, insula, middle temporal gyrus, culmen and cingulate

gyrus o %= Se sk 5 PR AR AL B A AR AR 2 AHREE > H— Mt A BDRE AT T
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(1) VACC : o] gE kS i K 15 4% (mental and emotional activities)” & AR -

(2) Declive and culmen : =] {EELE{E(motor functions) > #E4HFEET AT -

(3) Middle occipital gyrus : B]gEEA R 4EHE (retina) B2k 2 ¥4 ER 5% (raw sensory
information) > B2UCHRE -

(4) Corpora quadrigemina : & EdfE 2 (vision and hearing) > £z 5+t Al (reflex
centers) -

(5) Thalamus : BLERER{HE (relaying information) A [F] 2 R B &I AR -
T RE S e LS TR BE (states of sleep and wakefulness) ~ & 2R &E (arousal) ~ 41
. [z EEh(awareness and activity)f2[E ~ H F & A BETIHEE (the autonomic and visceral
functions) ~ 3E# &N 2247t (motor systems) &7 &2 2247t (sensory systems) o

(6) Pineal body : FTREEL T 51|26 IIREARE © S 2AE(immune function) - 4HAEAE
= 1) FH Zh&E (cellular bioenergetics functions) ~ 4H At A &2 5E (cellular regulation
functions) ~ &/ E(F F (antioxidant effect) ~ #iZ L 14 (anti-aging properties) ~ H
FEHAEN{E (circadian rhythm) ~ (KR E L T JEfE (death risk from cancer) » DLz H.
il AR R 2R (melatonin) 5 BH 2 TIAE -

(7) Fusiform gyrus : RTREEL NHIRIHIIEEARA © B EEH/E (color information) iz
- sl K AERe ~ Bk (face and body recognition) ~ SCEE#Ek(word recognition)
e HEk (number recognition) DL Kz Fifi 52 FZ 2 (abstraction) 2 f2 7 -

(8) Hippocampus : F BEEL4GHAZ [ (short term memory) Kz 25 ] 7€ {17 2 (spatial
navigation) & °

(9) Superior temporal gyrus @ EiEz:% 7 524 (sensation of sound) & # -

(10) Insula : B A fgzRE (visceral functions) ~ E & :HUE (autonomic information) >
BOHRM -

(11) Middle temporal gyrus : EizEFHFHEE 5 F5 (accessing word meaning) A2 °
(12) Cingulate Gyrus : Bi{& R~ ok K E EE (emotion formation and processing)&
B ~ EERE K EcfE (learning and memory)HRE - R 5IE BUBRHIN B E H AR
7 B 72 BB (inappropriate  unconscious priming) 2 17 Kz 22 i JR Bl anterior
cingulate gyrus A -

FH it e T ek ke HDORE » BRFIRETT DUB AR AL B H Fam g - B R
B A G A HEHETT 2 BhE - EFFALBGEGE — RO RIS EE T ETH 56
HH SRR ST R R B AYERAL 0 40 ¢ superior temporal gyrus, middle temporal
gyrus fzfusiform gyrus%: - ATEE £ HE(L 2 RRE » [ihippocampust AT g B2 H 1 7 5
HEIEEE R R M 2 EALRVE AR - AR e 2 M 2RAVA3EFE - EEAT - BEEDD
gE (autonomic function )~ N figZh5E (visceral functions )~ 78 & B 5 A2 2.4 ( motor systems
and sensory systems) 7 3H®s%  HIITJgEithalamus Kz insulaz JE(LARE  HHAEFARTE
AE B EE R O BRE iRE - BRI RE B R (emotion) DLKEEFITIAE
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( cognitive functions ) 5 » [Atkanterior cingulated (VACC) LA K cingulate gyrus=s & iz,
WA BEHDEAL © A1 « 7 LehpAl EA TR AT AR AL IBE th o] BE B FINAEAE s 2 RSN
TRV » 15 tLH G2 n] gEEilcorpora quadrigemina g B -

Corpora quadrigemina (CQ)Z&FHWi{# superior colliculus (SC)LL K Wi{#E inferior
colliculus (IC)Fr#Hpk - Hrfr SC B8 (visual) ~ FE5 (auditory) ~ DL o B HIEL
(somatosensory stimuli)A& g » SC tEAIR Bk i1 E{F (saccadic eye movements)fy 7 4 K
RIS AIUEES 2 frhak (eye-head coordination)5H - —fEF% H i (mesencephalon) 7 i
A (Sensory information) i i € 4% 5 - (thalamus) 724 1 K K7 /& (cerebral  cortex) /il
DIzef® » SC th AT RE R EL SRR BR S Ef (oculomotor movements) T R 58 7B Y £: 8 » [
IF SC iz BhE & 2 KRS R G I BE B0 K ARIE E 5% B 2 AL » 5540 ~ IC Al ZBiEE
H& 7/ 78 (auditory pathway)5 BFHY 2 1A% RS (midbrain nucleus) » ‘EREIR B BEfir
Ji> B 58 3 7 B 8 35 Y & R A% f (peripheral  brainstem  nuclei) DA Kz #55 f2 & (auditory
cortex)HYEHGRE A » R 1C BLFEES 247 (auditory system) 5 AH & HIRHE -

FASEE (Pineal body) & —{EIREFIARHI RIS E » — Rl BB b &A% H 7y
BRI ZE (melatonin) S EAAHREYVE - [EIHF &R T 57 20 & ST DIAE < §7%
WFE N &2 BN R AG DA SR BRI R T ge B NS R D g fH R ¢ G2 9% 27 B (immune
function) ~ 4HAEEE = F|FZhHEE(cellular bioenergetics functions) ~ 4HHEEHETTHEE (cellular
regulation functions) - #7 & 1k /E F (antioxidant effect) -~ #71 Z& b 5 M (anti-aging
properties) ~ H #EHAER{E (circadian rhythm) ~ ({5 ESE T JE\ g (death risk from cancer) »
DR EAth iR SRR A R 2 DHAE - ARG T 5 (S8R RS 28 b R T A g H
HEFR SN FEFZJEE FHRESERT -

Ift4h ~ Declive and culmen fEEF#AAS [Zah 2 0EAL - AIREEL G RGENE 2 IEAHFEETA
B N REAFLEAIA - SESENEERE - BETHILE AR RN - B 7 8RR
S AL R A ZRPE B 2 KRS S MBI I DA S A= 3 i R R 2 24l Hof e sl s AE
B L TR EE IR A ZE » DUES R H SR E5 -

2.V FEE H AR | PEES 2 IS FEE K A ¥ = #%  The activation regions aroused in

COQS-ANW state

TR ARRALSE TIBEL T REH EE L, BT - B KIS E R E AR S
(B IE » Hoop EIRE R E (negative activation) K7 FRZE (positive activation ) Ri%H
i - & FEEEE S ¢ anterior cingulate (dACC: dorasl anterior cingulate cortex),
superior frontal gyrus, caudate body, amygdala, superior temporal gyrus L & cuneus ; 1F
2 FEE I A ELFE © anterior cingulate (VACC: ventral anterior cingulate cortex), declive,
culmen, thalamus L & hypothalamus - =& 57 FEE I & B —fGThEEadl T~ -

(1) dACC : Bz 41 (cognition) K Eh{EF2E] (motor control) & -

(2) Superior frontal gyrus : B 5 F¢ = 3% (self-awareness) 1% E& 47t (sensory system)

Z R ARE -
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(3) Caudate body : EifiEEH{F(voluntary movement) Z FZEHIHRE » 2 RIGEEHE
K ECTE £ 4t (learning and memory system) > 85 ZEE {17 o

(4) Amygdala : #&{F: A o B 7 4% =5 (4 1 Bf 2 SO B I Rl K % 77 (formation and
storage of memories)y & ZL A > B (R & [E (memory consolidation) 2 3H %%
R

(5) Superior temporal gyrus : Ed#% 7 &[5 (sensation of sound)& T -

R TEEA NS, @RS - CCPRESH B - BERER - B 5 R
HILLUR LR &R 2 Eisea R R 2 E N - HfE (% (amygdala) 2 & X EFR{ESE
B AWMIEEZENELS K - (DIERMEEE (Emotional learning) @ A (X HE(EELE
FERA I U IR R AV B B A (1 > BB IRAH R RV EC TR SR ENAE (1% (lateral nuclei) 2 Z€/i
(synapses) S 2717 » &5 Fe B A (% 2 FRr g% (central nucleus) fH [Bf 2 Bikah 5 [EEZL R
1Thy » WP 2 B O fE 2 35 A RE - BLIE © {Eh#(freezing, immobility), LBkl
# (tachycardia, rapid heartbeat), 10k 3% 54 (increased respiration) DA Kz BR 714 1a7 B 52
(stress-hormone) AV FE Y 5 (2) 20 18 8 %% (Memory modulation) : 75— #% th B 50 1 2 [&]
(memory consolidation) 7 SiEARE - (EEEFEEL - SO BT LA %S » P2
ElE s MR R E S % B O ERSE - BRI E S R E R R
2% BERESHZ B ZLIERY - ARFRL Y TEEFANEL ) BER R
R CRR HIZE V(R » RN DB S A B 2 Jh ) - BRI R B
o~ BEGER - BT A LLGLIE ARG R 2 i > BEECRAEN - 2R 205
PELLTPRE Ry B - 78 o B 2 LG Py o] BEFAEHY S R ZIRV A B R 2 (AR R AR ERSE -

FJFEEIAFE © VACC, declive, culmen, thalamus Lk hypothalamus » [T
hypothalamus( T~ ) PAS » DA FiS SRl IsE T " BRETH A | PEEL TR 23R &L TE -
Hypothalamus &1 548 AN 1T & (internal well-being of the body)fH R > R E UL EE L)
(collecting center for information) » 55252 LLaf 2 # FH AN E S HINS TR b2 B e
WEHRSEZH > S P T EEEEL ) BET > BRIEETE NI TEETENE -
524 53T pineal body [ 2T A 24 (& I 1kt 2 3R 1F 52 & » /25 : corpos callosum, optic tract,
thalamus and medial dorsal nucleus » [iE7h ~ /NI 27 declive DLRz culmen 22 TESH{B R FE
Ty R] gE BB THRE ~ K54 FREN AR - B 8 BN IESAF AR I H ARE LS EY > KHS R
JEWEIS DL A F R FAR R 2 2408 -

o~ EEALAREERE ¢

T ANPRIESREFLE —PERE T - &8 TEUEHE ) 2R R RE 2 RSk -
SGETIAREG TS P — A B2V E DN Z ek At BEIRSH AL 2 I - AR SRAG L
FIREER T MEER | A AERE  TREIASREG FTRE R —(EE M e KRB R 2 T/ as B
530~ ISR IR T IEH B NE L ) B > MR EMIZENEE - RS (ERRAL
P B > ATREAEEE TR e Z R R AR MR PR T BR AU EERY S L THREDIRE » IR
Bl &EH MR e 2 N E R TRR R LB (154 ) S AR E S IRERTINEE - [FH
R A A PR RRAR I - BRI AR AR CI5R - MR AT AR — (B FIR K A dr
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» HIESRARAL T BREC E ZREA L | PR B 2 KRS R eIk DL R A= PR 2 2 2451 (40

8 Fror) > HTLASR A BRI M TR R IR [ O RA R iz 2 A AL BRI REH 55— ([ R4 A
BB

v R SRR S — PR R (BUEH2R) BB IR B (TR H N DR AR T

REEL B2 EEE - BURIESSAHLRVRIR ROk B R - B A W (R AL P
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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 tCMRGlIc (regional cerebral metabolic rate of
(1991)* glucose) were significantly elevated (positive*)
- Posterior-anterior ratio (negative*)

Yoga Nidra Lou HC et al. (1999)7, 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 SW et al. 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 A et al. SPECT - significantly increased regional cerebral blood flow (rCBF) was observed in

meditation (2001)° the cingulate gyrus, inferior and orbital frontal cortex, dorsolateral prefrontal
cortex, and thalamus (positive)

- Left superior parietal lobe (negative)

"Verbal" based Newberg A et al. 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 et al. (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 Aet al. (2004)° EEG - Long-term practitioners self-induce sustained EEG high amplitude

meditation gamma-band oscillations and 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 increases in 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

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 Aet 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)*%° second stages of meditation process

* Positive: positive activation, negative: negative activation
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1. FEIESFRL > HEg R "HARE A (VL 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 1.5 3.0 4.5 6.0 7.5 9.0 105 120 135

(©)

0 3 6 15
Time (min)

2. IESRBATHREMHMIREEZHRATER Z =& Three kinds of
paradigms adopted in the COQS study. Paradigms (A) and (B) are adopted to study
the COQS-IPQ stage. Paradigm (C) is adopted to study the COQS-ANW state. The
light gray areas in these three paradigms are the IPQ stages, whereas the deep gray
area in paradigm (C) is the ANW state.
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B 3-1. IR EEE K ZAE 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

B 3-2. IR M IEE E ek 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 (vVACC)
Thalamus* - —

Superior Temporal Gyrus

Middle Occipital Gyrus

4. IESRAFALE—PRE(BUEMHR) 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. EFRBAE—IEERGUEHR) RIS BESSET2H
Special brain activation regions during COQS-1PQ 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 4.55
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
14 Left Cerebellum, Culmen 39 -10 -38 -12 3.35
15 Cingulate Gyrus 23 -2 2026 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.
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Mumher of Scans

5. BUETH R ARSHA RS S B RIS R 8 f. BOLD {S5%[8 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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B 6. ERAFALE TIEE(BEEENEM) KNMKEREE 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, y, z Talairach coordinates of the center of

the blue cross in these three views are [-2 0 0].

* 3. BRI EEEANE DRSS EEESET 2R
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 12 14 -2.60
— Amygdala 26 -12 -28 -5.07
— Amygdala 5309 -30 -8 -30 -4.69
— Superior Temporal Gyrus -50-426 -4.53
— Superior Temporal Gyrus ~ 2464° 68-24 6 -4.10
+ Anterior Cingulate (vVACC) 711 -6 22 -4 451
- Declive 506" -6 -56 -16 2.89
+ Culmen -6 -54 -16 2.74
+ Thalamus 44 4-810 2.57
+ Hypothalamus 25 -4 6 -24 2.38

& Statistical parameters: n=17, p<0.05, T>1.75, degree of freedom=16, and number of clusters>25.
b« represents negative activation, “+” represents positive activation.

® Voxel size = 2*2*2 mm°,

¢ Including several or other brain regions.




Meditation operation
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Activation of brain organ
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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. IESRASAAES — P& B (BRIE 1H.75) AN B2 M el b A8 B R e AH B S 4R
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
CoQs:
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

-1 Caudate body - Involve in control of voluntary

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

Amygdala I—{ 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
[ ] positive activation

8. IESRAFAASE PR B (FEE B AE L) KIS R FE SIS e A E B EHR A4
A schematic diagram of the activation of the brain organ and the subsequent
physiological affections during the COQS-ANW operation.




