—t

110 www.kjdb.org

R S48 2022,40(10)

1880 5 10T S AR {2 i X s f@ R #L

Bl 55ciM A

BISLAR SEAHL N I B

L BB ABE TR A H R 5 (P ERHEBLDPF 0 , L5t 100101

2. "PERHEEBER AR, AL 5L 100049
3. PERHABER Y0P £, AL 5E 100101

BE SO TERE MRS OHIUIZRA Rz sh 2 ST IEOR , GBS (2 2E B0
e, S e RAE IR o AL GESCAE AR A, BB 1 ORI 2% A B S5 B O BoR TR 5
N DA RO 28 R 5% B Ml DX sl R G 19 245 Hh B A P, A 48 1 e o [ e o 37 R IR BOR A9

PRI, IR I T ARSI 18]

KR SO IRTTROR R KK R ; P S0

UTAEAE , H PRI B O RO B 22 1 S 3
W Z— o B YO, B ATE NAA RS T
HEAEH], A A A G R REE IR, R EHA
AL AT TR T AR GEU R EE v i 2 B R R IR 45
PhOBB R IR, S DR, BT
BRI AU RGN K BLSCRE T BB A IE i
A, SN AT L e 2 A R A e b A5 3 1
FHO AT R E B, FHEAE RN AR B A7
2T NI, BpC RS ORI A4 il FREARZS 2 AN 1]
O3 o AEZEAT M FRE R AR SR IR, 17 [] i 255 i B
ST R 2 UN:IPIWINIE AT 2= 2NN E AN
A W) B AR RE DA B — = I SR A L B DA B

PR RS 1 3

B IR £ K (mind—body exercise ) 2 Ji F
2 EAL G IR A SRR E SCIE I B R R B,
C A 300 ZAEM P .l T RIS g R R 2
i, o Ll BB A A 35 TS [ A e A
R A YA AR SR AR B BV 2 SR8
HET™ o B0 V1T B A (7] sf S st B 4432 3y Fnc 31
gk, EAUR—Fl H W E iz g, WRERS AR i i
HYT BT B s, A Zd A b, B
TR R A, LT TR R SRR | i
LA TR BN B0 A — B FIEARE" ., IEEh &0
i A BT 2 S ALO IR R 2 B9 R

Wkt H 391 :2022-02-20; & [9] H 1] : 2022-04-21
HETH  FRARPFEELmE L5 H (31671163)

FEB TR SR R A WF5E 5 0 A B2 L F-5 44 : huzhuoer19@mails.ucas.ac.on; B Wk GEAF/EH )  WFFE 5L, BF5E 07 1) o

BHPARI AR, L TF4 - weigx@psych.ac.cn

SRS ALK, 268, D, 5 AR O T R AE 2 Il R A2 SRl 5 52 BRI, BB 34T, 2022, 40(10): 110-118; doi:

10.3981/j.issn.1000-7857.2022.10.011



—t

R S48 2022,40(10)

www.kjdb.org 111

A BE S TE X T 4 51 25 ) vh 32 25 520, 0
B v A R AR SR SF) R 2 RAS E H R
AT BT

N ZE A B F 0 3L 4k A /% (magnetic resonance
imaging, MRI) . Jii # & (electroencephalogram,
EEG) . Jiiti #% &l (magnetoencephalography, MEG) | IE.
- R B RS 2 F 4 (positron emission to-
mography, PET) %5 i UG H A , 7T LL T figeohs it 3] 2
KGRI LBUR S AL, [RT REFI 2 4
T R RETE Bl o R4S # A1 Zh REAE SO0 _E 1Y
A, B W AN AR5 B i R IR R 2
FFRTERYIE , 12 3T B WIS s K ml 284
A BRI AT 402 Bl AT LA 3 96 5 1 i
GEZIIE U Ll 2SIV SN I A= oW U N T R
THRERYASAE® . AL B R UL, 3 B B IR
BT PR AR E i 22 AT BE BV LR AL DR Y R Mk
e, 1 5E , iz ShREME N E LW 3l A 2E 40 i A
I 017 B0 AR B, A B T ARy DR P I IfL T P
LA S A e s . W s gl LLg i o3 i 5
FIGIE ZR G001 2 T )AL AR™, 9] G i P o 227
F# ¥ (brain—derived neurotrophic factor, BDNF)" |
Bl B R A I S 2 A B R AR5 R
A RN N AR TT YT B B S e ) 4 B AR I . A
A 2L 2, TE & BAR I R I 5005 B 0
T H AR RIS RE WS 5 [ RNk 235 44 F1 D) RE 17 2l
B ERAE o PRI, B VR H AR R i 1 5
Wi 4 K B 52 AR b 28 4 AL AT S 50 22 1) B
UESE o SRTAT, FRT 5 T8 B I 35 HOR 5 R fie
FE O R WIFSE 1 Ak T 20 B B, ik AR B 22 14 SR B

FEIE .

1 BRHERSLEATRR

B UL H S e B0 TR AR R ZE A
B A5 RRI BT HEARAE B 45 H B S GE
FPE . IEMARA T X Sk A B FHEIRAT
il 32 SR AR A R M i R i VR FHBLE
1.1 Kk

KW FEANE A —Ffe g b ER A, 285 F

PN T I EATR NS S R N
W22 32 v E e e R 2 A 2 — B AR
A SR A SR BRI A R 1, IR
WP N 5 A 4 Bl KA 25 1 3 R EERR AR,
Y5 2] F T AR IS B R R S E AR B A DA
R RN B RICPE , NTTE 3 B — JEAR
TR RS Zad AN W i) B IS TR A S R AR
R ARG R FENGE AR A R R NN ]
MR o B B BT, B 2R 2 RS M A HE
24 SRR 2R . 24 SRR B NSMEAT, B
#2100 ZAEEM,
1.2 J\EZ4E

INBER AR G R IN B —A 40 32, VR T R R it
TR B E) SO A /NAZENTI . £5
YNSRI VA AN E S B i e 3N =}
SR E S I B ARLO DISE O\ BER N AR,
HIRGHE T ST BT B oL
g\ B BTG E BT S & i Be 5Ll L 45
GBIz Bh2E AR B R AR B
DRSBTS B R T aE
) A5 A N SO B BN, 1SR IR B LA TR
S BN IRAS o K DA, K Bz 2 RE RS AR I 25
AR EIRE . BEAh, 5 RIEEAE L, B 1 3IE
AP TAR, A A TR T B O IR R R
NS
1.3 HAEXK

F& K R E AR DUR AF 35 44 1Y B2 2 AR fe A
G, LIBLA FE VRE VRE IR V5 SRR S i B A Ol 3
o FE XM ENVERE AT B MU AL 55 55 LRG3,
HAWSAE s < DR, RIE, Fg >
P X I R I R R 28 2 240, 5 AR sl e a5 S
N H R H IS, A7 A h B GeSc b P R
IS, ERERES ER T2 IR A
HAFARFEIE, Bl S AEHES, AH
AP RN E, BREET B Rfd S s
HLCXT FCE AT 1B g, P 48 FOE AR S A
SEEEE e TR SR TUE AR,
1.4 NFR

INTFPIE— PG AR TS T 8 2T K A



—t

112 www.kjdb.org

RS S48 2022,40(10)

I VR . LT RIS
PEAE A ) A0 — LSRRI T
F K S AR 642,
R H A IR 5 78 S A,
IR . 5 P ARV 58,
L2 P T 097 PR R S 5 P L S
W 5 0 i AR

2 BOETWHEARSKEERENXR

CAWFFEIESE , B O I8 T5 FARRT i fe A7
FWARTEER . B0, O EORREE S A A
ERURFLO I AE AL , X 28 B CoRZS 122 1 U 5
V18 R M e 2 e A A T 22 T 2R BR 2R 5 Lk,
ARSI O A I T B0 IR 7 O R Y
SR BRI R O PR R IR LR B %
BORAIFFE R Il 2514 7T SEE | Joy 58 il DX K R
320G 0 45 1) D) RE TG 3l 45 22 b A B 4B R 1 B0 AT
£ % SOPNITTE AL S
21 HGOiATEARNES ER

KRR, B O IR T ARV BB
BRI T B BRI N A0 T B b 4 T
AN B R AR, AT H 2 — TR RS AR T
JNBUHR I B0 R AR AE R ALK o0 R S ek 8.0
M D REANETEIN R, G5 R oR, 12 R\ Bz
Sy AT AR A LA ZEL AR A 7 — AR e R AR
(R0 LN, TEB) 17K JCHLER (8 B ALY 5 B it
KU R FARNR I AR 207 ARG RBCR . Ak N
B A o 20 1 ANE RN LG S BRI | e il
g M PR S T A B RGN
fiEo O FRAF T (heart rate variability, HRV) &
Tt 3% S0 )k (1] B B ] PO B - 2E B 5 L ) —
FICRIFEHR , BE 02 W ) 52 B 28 R ) A2 S 2215 3
Z B B A S R B TE AT
JNBURIIZR)E , HRV 1Y JI A3 I Ssl 8 s A0 g 45040
(high frequency, HF) 5 BeAHXT 38 R, AR AR 1 (low
frequency, LF ) B AR XTI/, $E7R /\ BL R I 25 14
SR TR SRR 2235 Bl 4R OGS 8 R G T
B,

5OV HOR L RE 2 2 A R A A O PR
IKAFER - Z IS K I, KA Y B0 iz s I 4]
AR ZE TLE XK N TFIRAFRE AR T A A
SR S SRR BB R A R 2 B i
RE W IR ERAE AMEE 2 B NEOK T 5 155
KRR W IEVERS 25 SR THUR T 45 5 16 1KF-,
PR SR ARIERAS M0 ] ORI R BRI i 2 4
NI NBRICF M & ™ FIFE I, IEER
RERL I3 A I i 7 30801 ] R S R AR B A ) S
PR R il) o 5 S8 Bl 28— 7 o 22 P A P B v
AR

U5 BRI 447 W 8 ks 4, AR
PP 5 1 2 A ik S IR M S T —
KM, — TS BRI A B, I RN 2 H R RE $2 T
AMRRS R AT T SIS AR SR, HLIX S
S IR 1) R A TT BE R 5 TR R T U DL R
AIA AR IR BE A7 OG0 AR UL, % T 1E PRI e
TR SRR, ARG 2 B o B 8 40 5 L5 28 55U 5 X b ke
PER S EE TS ARIEERE A K. H—
TS HAT ST 7S, KRR B BT 5 [ 10 5 4
AR R SR 45 I BRI S NG
FRKPAR TH I ARSC P, 1S B0
BOR P E R T, ] REAE RS 26 35 g
MIPERT . A WTSE A B, IR P U, S8 41 6
PENE 2515 B BB/ 2 3 A, W) R i B
FRTI,
22 HOiATRAREXRMEHATEENX R

DR ) At ) 2 T DA S R i B e B /K- o
Ky B0z SRR RE S 5 [ RN 45 44 YT 257
A4, 40 JE B AR 2 I R A A A 1 5 P SR FR 3
KT 47% Z2 A7, 1A R4 AR I DI 50 2K A
WL I A R B3 1 PN B AR B AL, %) 2]
T IR E] 14 4F 20 A5 B0 R M 256 S AT RN 45 40 F) B
FERI, SH T AL, K2 5 R i I X A B 2=
JEEPEAT 2 AN, AR A I 5 AT (dorso-
lateral prefrontal cortex, DLPFC) . Hh e J/ip (=] (pre—
central gyrus) Jiki &% 74 (insula sulcus) %% [B] (mid-
dle frontal gyrus, MFG) ; Zc fii B9 & I [1] (superior
temporal gyrus, STG) . ¥ il 74 (occipital-temporal



—t

R S48 2022,40(10)

www.kjdb.org 113

sulcus, OTS) LA S5 7] (lingual gyrus)%§; H 7 2R
JE AR T 5 R 11 ) FRAF IR 35 1A OCR,
B NBEAE A W AR RO AR 22 4, 91 0 SR fiki 1)
JRBUARRT e B R84 . EAIESERT, Bl
AT BOR BB D 28 G 8 . 22 ST B
YR I, 12 J8 R AR 2 A\ B I 25350 B I 25 4
LA N Jmy ES I DX B AR AR, 2 AR A gl
" (middle temporal cortex, MTC) | Jixi & F157¢ % %5 i
XET, XA R BRI 1 2 4E N T 6 D H 1)
JNBHR T A 2 1B — B S5 R, A I MTC
Hh i ] A5 Al DY B BT AR R T TS 2 R
MTC B BAR TR A2 A 5 k8 i I R S BE K7 2 12
FHIYIEAR S, X LepF sy — BRI, K B0y
R EEWAR T i 9 )2 R # (prefrontal cor-
tex, PFC) U LA K2 i 5 28 590 55 oy F8 ki DX A T 2855
LY A SR e ) S5 A AL, O G 5 2R 6
(AT RE LB (A f e
23 HOiATEAREXMINGEEINX R

1E5 R AL 22 R I, B0 iz gl ik
LA 3 5 e DR i B 6 1% 2l 328 T AR 2 R i £kt B A
FASCH B0 FNAT Ry o NG REE 3 RE A8 Sz it Jmy 7
i DX B8 R R i ) 246 ot £ T 1) RS R B % 48 0
B AE 23 [ADRI S [ (8 — S0 , oI 20 A5 B2 2 R i i
AR ) A Wb e o AR R G DX 67 53 1 B g
ANTR]  DRA SR 1 28 i A £ B O, B B G
B O HEOR S RN DRESC R BT AR, ik B
O TR EOR AT A E 55 AN B BE R 25 A 6
18 R A e 1) i i o

ARG H AR £ 5 DA RN T3 5 1 G DX A il
A B i 56 Z B A RN AR o RS
Y BE G 3R (vesting state functional MRI, rs—fMRI)
WEE R, KR % ZAE MFG R 1 3 AR AY
5544 [RI 18 % $% 18 (voxel~mirrored homotopic connec-
tivity, VMHC) , PR 01 0% AR 22 1 R385 1 25>
HMFG IR . AR N ST AT RERY w5 2
2 K% M MFG D BE R R 5 &, Jf
S EAKCE BRI R I OC o 5T IE K R
H gL Ji7 9] (pre—central gyrus, PreCG) | #L Fij i A9

VMHC {5 KA 5 > 15 I (B A7 35 00 A O,
DO B O 2 0 I TR ik DX 2 RE A S b ]
B A AT A BAR ] Ja 3 — B M (regional
homogeneity, ReHo) 77 3483 KA 28 % 52 Jmy i ik [X
PEETE Sl [B] [E] 20 S5 RE W] RIE L K
ZH A7 v g J5 9] (post—central gyrus, PosCG) ¥ Re-
Ho B I 2 /5 T X B4, Z6 i $0 48 K2 )22 (anterior
cingulate cortex, ACC) Fl A %51 I fz 2 (superior
frontal cortex, SFC) [ ReHo {8 it & Ik T % BB 4H .
PosCG 1Y ReHo {5 R 2 1545 FRFN ~J 15 G [H]
50 MY TEAH DG I X IR L 110 ) R T BE TG
E OG22 8 % VIR OC . 1l H., ACC ) ReHo fi
RE f% 50 KA 25 % R AE 1 28 M 25 AT 55 (atten-
tion network test, ANT) H1 eI, FEUT KA 2= 1)1 25
AL B MR -1 ACC TR, 55—
A8 FH ) E 3% £ (functional connectivity, FC) [ 43
By kW As 8] 788 —BUW AR 12 J8 1 R
T AR T AR NS D B S P RE A e
DLPFC 5 ACC . ZE M % I [7] (superior frontal gyrus,
SFG) I FCAE™ . I By RN 2 A\ B I 24 g
% 38 58 22 A N 52 AC A R 1 PRC 5 XU T 55 Y
FC*™,

B O HORER 1520 ARk 1 T RES
Xof B T AN T A RRUE fii 19 246 14 1 7 3 4 0k
WA RN . KR L FAER T M 4 (frontoparie-
tal network, FPN) 2RI\’ % (default mode network,
DMN) & B Hi SR Y Lo I A4 7 9% MR (fractional
amplitude of low—frequency fluctuation, fALFF) , H.
FPN [ FALFF {5 K 2L S 2504 5, DMN 1
B0 5 & B B B A, DA
1 BRI 48 NI DX FC Y 23 B4 L\ B I Zox
BN Z D Re s sh HA AR (B e 5 R
T AT BESR MR T AN [A] B AR, X — R B
ANWAS =¥ NG =Rl iUE= ISR FE s N S IO I SV
THREAR AL B A HT , (E LR A 22 L) mT RE
FAAEZE ST

15 2 WA 2 NI I I v i, LA
T OLEEDE TR K- PR, 7ROk 1



—t

114 www.kjdb.org

RS S48 2022,40(10)

Z NMAZ G WP RIS, anfaf SRR At 2 175
5 I ) A B K W S| T AR Z W LB R
(EAS T B FERETT B U R0 R AR e A f ik
AT ST VR 2058 45 SR8 7R B0 g0 15 26 Il 1
AR R OCHES:, i, TSt &8, 12 AW
PN &R A N R e = 2y
SE P[] I 2600 Ee A 4 AR 32 I W (amplitude of
low—frequency fluctuation, ALFF) Fil ReHo & & [%
IRPO, P AR 2 515 2 R 428 100 i il X, R 2
BENYE T R D RE 2L, NTTRZ R 1AM 1
EEVRTRE ST o PRC I Il b R X 52 2% A R 4R 110 B
J2 2 i Y SC B B T B0z Bl T LA
AL PFC I TIRETE Bl o LAKAEE ], 72 R
FIE FF G 4 1 AR D 2 BRI S
Fi PFCJ2 — R AE W bRic ™, Rk & —
i, & A TR SR AU S 2R B R HOR
I 118 R 2 I R BB A% 12 i AR 1 4% B R IE &K
SR, YR 30 min Y AE SR A S B RE RS TR 27
RIS 2 55 A5 7P 1 2 1) i) 49 5 HE 4 - — A5 1
B D REZEHE . T DATEOT 78t 4l e &I ml
DAV B LI TG 3l o — TR [ LU 9 A 9, K
W2 B I 5 AR N I 4 R T R ) AR
B S AR DG A I TR R R 25 2] 2 B 1 B 4E N
T 17 5% 175 26 5 AR 5 9 DLPFC-MFG Ih g i £ 2
AL, AR T RBE B2 T IE S S TE M1
KRS, Cui ™ I8 JE ) IE &N 2R B T 22 it
FE BT 8 AR IR I 2, LR T IB 2 AR G i i o
M 717 %5 1 (ventrolateral prefrontal cortex, VLPFC) [
M ITIE S, 58 T PFC 5 M IIReEE . ©
WG IR, B0z Bl 45 B 1A 2l I A
g3 3K R T REA B O R R R B HAB S ALY
12 B B 4 T 1 A AR

3 SANHEAREIGKERPH

Rz A

SOOI R R 50 3 S S
H3E 8, 645 2 B O RIS 7 53 SR 5 0 Y
ST RIS, — I S I % 8L, 8 S B A

P28 U 25 AR 170 P B 2 M i F8 2 1) i
PRAEARTE ST, [R5 T 1] D RES s Y22
AN 12 JAT A R 2 T AT LA S N NS e i S8
8 G MRAE AR , 215 35 B IR 03 4 v , K MR i R 4
1 ek MGG AR A -5 P 4 A U T R ) I [ 22k /L
ERT L7/ DN U ERERTE 3 R A0 P DE PN 4
FIGR, HA s BORBEB 1522 24 DA™, it xf &
A TRT B XR #i 7 RUE S R e A A B
oA HARIRG 73 2EAE J A B BHPEAE IR (B TR
IR FIVAR A ke RCR 1 38 rp A R K75 HLRHAE
IR A A5 5 T TSR AR SC , BIPEAE AR 9 258 5
UARIT IR 2 I 8] Z R AE AR G o SATAE B 22
i 10 J& ) RN 25 BUS AR AKCF T AT Y
A TR & 45 STG RARAZ Z [ A4 FC 235 A% 5 T
I AR T, P Bl A 0 i 5 45 10 328 B K
R X FC A Th ™, B RSt — 20 R W] B
AT B S A A ARG M 2 B A 8 T
fiiiti o

BRI HOR R T AT LG B O 1 I IR
SLE PR I AR A R, B X AR 22 R 1 1
P LA B 2 LR ) S — o 7
H e 5 i i S VR IR L B . oo AT i 4 ie R
W], T8 M AL G N RENS R - s 7 i A v 14 4
A AR A MBS ARl A P A B i R v, B
Uiz Bl UE S RERS A S 1 - DI RE AT
IR MR A5 4% i PRAT RS Bl A ST 5 10 25
FRIR AR r il PRAEAR AP B2 45 e 28 7T 5 fih
N e e JZ B IBAT S R, B P B R H]
RE 160 7t 808 DA 5 1A R EJ R ) ] S P AT 3 M
AR A . AN, SO TR BORTE TR B RS
MBI P BT Z AR MBI RSN
R A 32 R R T ORI R B I ) o 22 T R
TR MATOR B TR . H LA 2R
AT AL 158 BT 22 T BRAE P16 AR Z5 A I 55
WFFE R B, KA\ B I 25 n] DL 2 B A I 2
RE LR FE 2 RN P 25 b m S, i g IO X 2 18] ) 2
RE I 132, DT A2 2 55 DA AT G 1 Ml g 24 B
JE G AV B 5 A2 JRE DAy o] 2% 10 SR ) DXL



—t

R S48 2022,40(10)

www.kjdb.org 115

4 Z5ip

B TFAL G5 SCA Y B0 P8 F AR 285 B s 1t
TERUR W AR # | B 2T T B i B R R
T ARMESE , BB FLAH AR R K, AT 50
TR M1z Bh2F Az T B A K VAR B AL
HA T ERZI A I AL S B T
ARG AT TS A KR, R RS
JNE B B AE I, AR o AL 48 U A 3L
AR, AL RE A I PR 155 27 Rt B O B2 R L6 97 A3
Jrigte, A T EEME S E X

Bl , E T RRKE B RTHAT I IE &0 B
B EERRWMELE Bl T IES RIS, E&T
BEEAWMBNESEET - H A OHEE Ei—
ES Qe 7 (15 = BTS8P = w1 1 2/ =
P 2D TE A AL, B2 NN SR, P
B BBE M. S5 BAERXT [ 3
(R0 B ORTIE |, T AR 22 W Bl R 2 A, AR 2 ) )i 7
HRERS SR B AR . M IE VIR f BE AT, BB
G2 BRI K 2 B, B T IE A& K
2\, IES R R S SN R 64
E HAE R T RN E AR KRG 56, 7
IERG ) Z AR & T IE& 515, 51 S 42 & it
TTTCHE RS 2T, USROS B, PRt i AT R
IES AR5 A 20204F 1 A 30 H I8 S 19T X
FERI 4 e IEAE e e 5 1 2 v, 5k T
AR 2 A% 1) 1 B G

B TFAL G SCAL Y B PR H R S8 E T B
iR B AR (R R, — T S E SRS |
PRUEAT B AR B, 48 8 AR KT 5 55— T U2 )
FHIE A SAR SR OB R4, 1 h 22T 5 BE A & i
Xt A R N TEIRSZ , DT R 1% 2 S amIA g . TR
I, 5 AR F R AR A 28 2 TIIESE T By
BRI KRG 25 A AT RE T SBPE RS2 . FR ] L,
B U R AR K 1 B2 A A L BT e
W, BV E REAE 5 KA 1 SRR T 2l L0 BT
BRI G 1 B 3 [ AR Ak, (545 B L0 A 3 A4S T T
S N TR T g N 125 | 0 = T
T B ARAUR A ST ik B F- B, o] LA R i

PREE BGTT IR AL, B 2 REAE Z2 ik 45 285 9 i PR
IR R i 7

Zf LRTIA , B DFFEAE [ 25 B DT HoR 5K
Jigi 5% F X — ] R 2 B 10028 O (BT A T R
AL TT B AT . B G, 1848 IR R4 R 2 8L
THWIFTER T T AN FRA IR 59 B I HOR , il n s
AR . X B S A R
ZEEI, A — S g e AN B UK T, i e o A
AN — S EE TS I AR A ) W 1 2 5 (0 TR JZ IR
PRI, IO 58 X AR A AR A T 3507 S8 i il
B PR 45 T B O TR B BRAR SO0, A F 5 B L
AR R P . LU, IS T RS By IR A5 £
AR PRI DG ERDTFE . DA AT 5838 75
P F U 2 A4 i ] a5 A R 47 S R B
SR S5 K RN RE AR L ELIULIN 3 B .0 iz Sl s
VR Sh 252 A LA R~ 04SR5 el 8O i 22
FI], b, 25 BEAMARZE 530 B O BRI
SR o ELATITS AR B O HOARRS A i e
AR SEME A FRT IS, ERE R 531 AR R 5 L Bl 70 46
RN W5 B A TR AR o e, IR B
OV ER B RHE SHE TR RAKS B 1Y
PR I 2 RRE i ) R 1 e = T AT A TAAL,
X FH S BRIV M S BRAE T B0 T Al B Kk . A5
AR T R 28 0 AT 65 55 K Bk T
FERCR AR 5 B TR 5 R IR 2 KA, T $E T4
SRS B I AT BOR B IE SR AR 1, fe it 4 R gt
R JRE T it v [ ) B A S B

£ % 3Lk (References)

(1] BeH, X2 B e ~d s HB N R s B
[J]. BRAR , #obt, 0k, 2015, 7: 9.

[2] Pluut H, Curseu P L, Ilies R. Social and study related
stressors and resources among university entrants: Effects
on well-being and academic performance[J]|. Learning
and Individual Differences, 2015, 37: 262-268.

(3] BRZ I, Bhikse, B4, 4 . By JLESITIIRER) K & 4
TE K iz sh T o)) P ER R EE, 2016(11):
69-74.

[4] Gallagher B. Tai Chi Chuan and Qigong: Physical and



—t

116 www.kjdb.org

RS S48 2022,40(10)

mental practice for functional mobility|J]. Topics in Geri-
atric Rehabilitation, 2003, 19(3): 172-182.

[5] Hui S, Wong J, Kwok T. Comparison of training effects in
blood profiles, body composition, and aerobic fitness be-
tween tai chi chuan and walking exercises|J]. Journal of
Science and Medicine in Sport, 20006, 9: 44-45.

[6] Yao Y, Ge L, Yu Q, et al. The effect of Tai Chi Chuan on
emotional health: Potential mechanisms and prefrontal
cortex hypothesis[J]. Evidence-Based Complementary and
Alternative Medicine, 2021, 2021: 5549006.

[7] Baxter A, Andrew J. Positive impact of Tai Chi Chuan

—

participation on biopsychosocial quality of life compared
to exercise and sedentary controls: A cross—sectional sur-
vey|J]. Journal of Complementary & Integrative Medicine,
2013, 10(1): 165-174.
R L RO 2 f i R AR T[], X8 74 R 2 2 4
2009, 9(3): 149-150.

[8

—

[9

—

Yuzo H, Yasunori K, Hironobu H, et al. Endocrine and
immune changes during guolin'new Qigong|J]. Journal of
International Society of Life Information Science, 1997, 15
(2): 320-329.

[10] Sungkarat S, Boripuntakul S, Kumfu S, et al. Tai Chi im-
proves cognition and plasma BDNF in older adults with
mild cognitive impairment: A randomized controlled trial
[J]. Neurorehabilitation Neural Repair, 2018, 32(2): 142—
149.

[11] Kang D H, Jo H J, Jung W H, et al. The effect of medi-
tation on brain structure: Cortical thickness mapping
and diffusion tensor imaging|J]. Social Cognitive and Af-
fective Neuroscience, 2013, 8(1): 27-33.

[12] Ives—Deliperi V L, Howells F, Stein D ], et al. The ef-
fects of mindfulness—based cognitive therapy in patients
with bipolar disorder: A controlled functional mri investi-
gation[J]. Journal of Affective Disorders, 2013, 150(3):
1152-1157.

[13] Fumoto M, Sato—Suzuki I, Seki Y, et al. Appearance of
high—frequency alpha band with disappearance of low—
frequency alpha band in eeg is produced during volun-
tary abdominal breathing in an eyes—closed condition[]J].
Neuroscience Research, 2004, 50(3): 307-317.

[14] FREA, Z0H . PR RS R SERIDTF]. L
WA 22 BE2E4Rk, 2006, 30(3): 57-61.

[15] ERASAH, FA2EE . 30 MR 25 1 i A (D). M7
221, 2005, 12(3): 70-73.

[16] Yeh S H, Chuang H, Lin L. W, et al. Regular Tai Chi

Chuan exercise improves T-cell helper function of pa-

tients with type 2 diabetes mellitus with an increase in
T-bet transcription factor and IL-12 production[J]. Brit-
ish Journal of Sports Medicine, 2009, 43(11): 845-850.

[17] E5 . R ZESS B BEE ST AR RBUAE 2
Be2adlk, 2001, 35(1): 161-162.

[18] ZEREAE, @ik . KA S H Y s ——Hie Rk
ZE [ E PR AL R R AR ()], TN 2B, 2007, 27
(5): 43-46.

[19] FE AR T SRS A B 5 <l B
[M]. dbat: AR i, 2003.

[20] Liu J, Tao J, Liu W, et al. Different modulation effects

of tai chi chuan and baduanjin on resting—state function-
al connectivity of the default mode network in older
adults[J]. Social Cognitive and Affective Neuroscience,
2019, 14(2): 217-224.

[21] BEAE I, 4R . 0l 5 < - T8 3K g 1) BE ).
AT FEBEFHR, 2005, 29(5): 4.

[22] S B ST IRIR A S IEAA G BE A A,
1999(10): 22-23.

[23] Cai L, Huang J, Gao D, et al. Effects of mind—body prac-
tice on arterial stiffness, central hemodynamic parame-
ters and cardiac autonomic function of college students
[J]. Complementary Therapies in Clinical Practice, 2021,
45:101492.

[24] Tyagi A, Cohen M. Yoga and heart rate variability: A
comprehensive review of the literature|J]. International
Journal of Yoga, 2016, 9(2): 97-113.

[25] Wang S T, Zhou X Q, Zeng Y G, et al. Effect of Ba—
duan—jin on immune function and autonomic nervous
balance in ageing people[J]. International Journal of Ex-
ercise Science: Conference Proceedings, 2013, 10(1): 38.

[26] PRENES . KA 25 85 R i3 w7 A1 BT 1 25 9 Il AL 1
[D]. L350 BB BT AT, 2020.

[27] Li J, Hsu C C, Lin C T. Leisure participation behavior
and psychological well-being of elderly adults: An em-
pirical study of Tai Chi Chuan in China[J]. International
Journal of Environmental Research and Public Health,
2019, 16(18): 3387.

[28] Ghaleh A T, Rejeh N, Heravi-Karimooi M, et al. Effect
of "Tai Chi" on happiness in elderly men[]J]. Iranian
Journal of Nursing Research, 2019, 13(5): 1-7.

[29] Li Y, Peng F, Wei Q et al. Traditional Chinese exercise
for sleep problems in healthy adults and patients: A sys-
tematic review and meta—analysis of randomized con-
trolled trials[J/OL]. [2022-02-11]. http://ischp.org/ojs/in-
dex.php/jischp/article/view/6/13.



—t

R S48 2022,40(10)

www.kjdb.org 117

[30] EA], FEAR. KRB 2 4E A0 B R 0 5y
M. IR FES, 2004, 8(6): 1128-1129.

[31] Zhang S, Zou L, Chen L-Z, et al. The effect of Tai Chi
Chuan on negative emotions in non—clinical populations:
A meta—analysis and systematic review|J]. International
Journal of Environmental Research and Public Health,
2019, doi: 10.3390/ijerph16173033.

[32] Zou L, Sasaki J E, Wei G X, et al. Effects of mind—body
exercises (tai chi/yoga) on heart rate variability parame-
ters and perceived siress: A systematic review with me-
ta—analysis of randomized controlled trials[J]. Journal of
Clinical Medicine, 2018, doi: 10.3390/jcm7110404.

[33] HEIebk . R 2 SRR T8 3 155 &4 1) 222 BRALAR D] b
ae: hERRERL BT T, 2016.

[34] Ma X, Yue Z-Q, Gong Z-Q, et al. The effect of dia-
phragmatic breathing on attention, negative affect and
stress in healthy adults[J]. Frontiers in Psychology,
2017, doi: 10.3389/fpsyg.2017.00874.

[35] Mortimer J A, Ding D, Borenstein A R, et al. Changes
in brain volume and cognition in a randomized trial of
exercise and social interaction in a community—based
sample of non—demented chinese elders|J]. Journal of Al-
zheimers Disease, 2012, 30(4): 757-766.

[36] Wei G X, Xu T, Fan F M, et al. Can Tai Chi reshape
the brain? A brain morphometry study|J]. PloS One,
2013, 8(4): e61038.

[37] Tao J, Liu J, Liu W, et al. Tai Chi Chuan and Baduanjin
increase grey matter volume in older adults: A brain im-
aging study[J]. Journal of Alzheimers Disease, 2017, 60
(2): 389-400.

[38] Zheng G, Ye B, Xia R, et al. Traditional chinese mind-
body exercise baduanjin modulate gray matter and cogni-
tive function in older adults with mild cognitive impair-
ment: A brain imaging study|J]. Brain Plast, 2021, 7(2):
131-142.

[39] Chen L Z, Yuan X, Zhang Y, et al. Brain functional spe-
cialization is enhanced among Tai Chi Chuan practitio-
ners|J]. Archives of Physical Medicine and Rehabilita-
tion, 2020, 101(7): 1176-1182.

[40] Wei G X, Dong H M, Yang Z, et al. Tai Chi Chuan opti-
mizes the functional organization of the intrinsic human
brain architecture in older adults[J]. Frontiers in Aging
Neuroscience, 2014, 6: 74.

[41] Tao J, Chen X, Egorova N, et al. Tai Chi Chuan and
Baduanjin practice modulates functional connectivity of

the cognitive control network in older adults[J]. Scientif-

ic Reports, 2017, 7: 41581.

[42] Tao J, Liu J, Egorova N, et al. Increased hippocampus—
medial prefrontal cortex resting—state functional connec-
tivity and memory function after Tai Chi Chuan practice
in elder adults|J]. Front Aging Neurosci, 2016, 8: 25.

[43] Wei G X, Gong Z Q, Yang Z, et al. Mind-body practice
changes fractional amplitude of low frequency fluctua-
tions in intrinsic control networks[J]|. Frontiers in Psy-
chology, 2017, 8: 1049.

[44] Lashley K. S. The thalamus and emotion[]]. Psychologi-
cal Review, 1938, 45(1): 42-61.

[45] Quirk G J, Beer J S. Prefrontal involvement in the regu-
lation of emotion: Convergence of rat and human studies
[J]. Current Opinion in Neurobiology, 2006, 16(6): 723—
7217.

[46] Chen L Z, Dai A Y, Yao Y, et al. Effects of 8—week Tai
Chi Chuan practice on mindfulness level[J]. Mindful-
ness, 2021, 12(6): 1534-1541.

[47] Ge L K, Hu Z, Wang W, et al. Aerobic exercise decreas-
es negative affect by modulating orbitofrontal-amygdala
connectivity in adolescents|J]. Life (Basel), 2021, 11(6):
5717.

[48] Liu Z, Wu Y, Li L, et al. Functional connectivity within
the executive control network mediates the effects of
long—term Tai Chi exercise on elders’ emotion regulation
[J]. Front Aging Neurosci, 2018, 10: 315.

[49] Cui L, Tao S, Yin H C, et al. Tai Chi Chuan alters brain
functional network plasticity and promotes cognitive flex-
ibility[J]. Front Psychol, 2021, doi: 10.3389/fpsyg.2021.6
65419.

[50] Liu X C, Pan L, Hu Q, et al. Effects of yoga training in
patients with chronic obstructive pulmonary disease: A
systematic review and meta—analysis|J]. Journal of Tho-
racic Disease, 2014, 6(6): 795-802.

[51] Shen H, Chen L Z, Wei G X, et al. Integrating Chronic
Obstructive pulmonary disease treatment with 8-week
Tai Chi Chuan practice: An exploration of mind—body in-
tervention and neural mechanism[J]. Frontiers in Human
Neuroscience, 2022, 16: 84948]1.

[52] Siu P M, Yu A P, Tam B T, et al. Effects of Tai Chi or
exercise on sleep in older adults with insomnia a ran-
domized clinical trial[J]. Jama Network Open, 2021, 4
(2): €2037199.

[53] Wei G X, Yang L, Imm K, et al. Effects of mind-body
exercises on schizophrenia: A systematic review with me-

ta—analysis[J]. Frontiers in Psychiatry, 2020, 11: 819.



—t

118 www.kjdb.org

RS S48 2022,40(10)

[54] Xu A, Zimmerman C S, Lazar S W, et al. Distinct insu-
lar functional connectivity changes related to mood and
fatigue improvements in major depressive disorder fol-
lowing tai chi training: A pilot study[J]. Front Integr
Neurosci, 2020, doi: 10.3389/fnint.2020.00025.

[55] Lauche R, Peng W, Ferguson C, et al. Efficacy of Tai
Chi and Qigong for the prevention of stroke and stroke
risk factors: A systematic review with meta—analysis|J].
Medicine, 2017, 96(45): 8517-8517.

[56] Zou L, Yeung A, Zeng N, et al. Effects of mind—body ex-
ercises for mood and functional capabilities in patients
with stroke: An analytical review of randomized con-
trolled trials[J]. International Journal of Environmental
Research and Public Health, 2018, 15(4): 721.

[57] Zou L, Yeung A, Li C, et al. Effects of mind—body move-
ments on balance function in stroke survivors: A meta—

analysis of randomized controlled trials[J]. International

Journal of Environmental Research and Public Health,
2018, 15(6): 1292.

[58] Dijkhuizen R M, Ren J, Mandeville J B, et al. Function-
al magnetic resonance imaging of reorganization in rat
brain after stroke[J]. Proceedings of the National Acade-
my of Sciences of the United States of America, 2001,
98(22): 12766-12771.

[59] Cramer S C, Riley J D. Neuroplasticity and brain repair
after stroke[J]. Current opinion in neurology, 2008, 21
(1): 76-82.

[60] Tao J, Liu J, Chen X, et al. Mind-body exercise im-
proves cognitive function and modulates the function
and structure of the hippocampus and anterior cingulate
cortex in patients with mild cognitive impairment|]J].
Neurolmage: Clinical, 2019, 23: 101834.

[61] FLIGEET, #hmue, 2240 IR AKX L% 5is
HI). RB %2, 2020, 40(3): 42-44.

Scientific basis and practical applications of mind-body exercise
based on Chinese traditional culture to promote brain health
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Abstract The mind—body exercise based on Chinese traditional culture is a kind of physical activity that combines the martial
arts with the mental training, based on the Chinese traditional thought and theoretical doctrine. It mainly emphasizes the
movement and the mind—body integration, encourages the individuals to relax, and promotes a physical, mental and brain health.
This paper explores the roles of the common traditional mind-body exercise (Tai Chi Chuan, Qigong, and others) in improving
the physical, mental and brain health, reviews the scientific evidences in the changes of the structural morphology and the
functional activity of the brain induced by the mind-body exercise, and expands the applications of the mind-body exercise in
the clinical and daily life. The present study aims to understand the relationship between the mind—body interaction from the
perspective of the traditional culture and the modern technology, and provides some scientific evidences with the mind—body
exercise as preventive measures or treatments for clinical disorders.

Keywords mind-body exercise; Tai Chi Chuan; brain health; Chinese culture




