ERRZEAR-PERUA L * BIEITTE

A TFAAEGL%BRKGARSKEELF AL
2 he ARG 4gGRT
NERF, FOBF, F

(1. BB PR 25 K2R T (R 2 Bt /5T A Rl 2 5 ol BGER 611137
2. AR HR IR 2GR 2 A R e B A B /T R R AR g ol BUER 611137)

2k K

B EABER RS ELZAFRIRES G RA GBS BER I T A R &
FER o AFFFR N & Gtk 0 7 ik PR T AY 2 BB R0 KA B B &2 5 BN IA Ja 2 5k P AR AL A 89 STk
BAPNELE  ERET KPR EBE T E— A L& 825 A KL 5B & K2 6k, 3 ik et
T PATER EE AT F N AR LA TR, ke dz ) W& S KAl et ey h i £ 8
T AE L KA AR BN FniT IO At 7y 69 A2 P ARDUR] , 3 5 AN A Jedi ) P 26 i X 04 25 H 2 Ak % KA A &
PATIEF R A E L& Z, BBEMIL T REBUNBT LA R0y F HAZ BT xRS ERFTE

PRI R BT R Z RN T KB A 2 S BAR0 PARAE

REIR: ARE mERAGE AEVHR KETRR
T E %5 R247.3

doi: 10.11842/wst.20211009002

R 2 2 A T AR — R R B 00
gy, KBt B2 S ok gy B AR ARk is
2 IAFIIRE R — 2 AL ORI TR IS IR 4
I 3l B9 20 BRUIRE , i I R TS 45 2R o, K4
P R 25 BB MR B A A8k 35 2 AR A B R T
B s FCPAT R I RE N, O REA ROE R RS A e
R R < AR AR e PRARE AR o T i A
SRR PR B SR BOK 2 1Y W 5 T B I AR
2 R GEA A R RE P E f E U IR R 2
3 A RN I RE A SN ALY B RTE A B
22 T B AL XoF B X 8 A 97 T S 45 R B e w2 R
TR R 2B B nT LA — R S L3 I 8 A 3
PRI INZS A FI DI RETE I8 , st ;A NI D RE . SR T
ENEEIEME RN PN & DUPNLEET AR N
AEABERESR

I AS B H7:2021-10-09
5w B #1:2022-05-15

NFmTh Ak
LARARIRAG: A

I, AR W1 58 2 25 B AR #2532 R 058 R Gt
S 7 AT R 25 R 3R R R 2 R S AR AR AN
TN BEAH KA 2 BT AT R L8E , BTER
JIi 45 460 60 DIy BE T B8 R FEE AR AT I R 2 B R A
IHICAZ IRAT 4 ) A 28 5 S5 A R D RE A A AL
il IFAT X S PSRRI AR E XS SRS T
HRE,

1 #ARERFE

1.1 X#kte &

fefi P 3= 3] o0 S 3] 43 931 X% PubMed AT CNKI %
P PEEATAS 2, K R ) [R] B Sy i PE-20224F:2 L L
KA WL 1, W R R 58 MU 18 H Snowballing £6;
RN SCHR AR DG 2538 22 SOk T HEA: , b e
FFE AT . SO R 45 548 EndNote 1 {42

* REHRALASFFH A AL B (19YJC890027) : A T R4 T B % R ESMG P EEFH AT EWNERS LA, i T A% K
F 5w G AR AT A SRR B (2020JDKP0038) - & T % F Bk ATt ey 7 E 53152 B AT, i TA X RF ;@) P & 2R
KA 5P 2020 4F B E SR B (2020WHO10) : STAGAE 3FALIR Tk B R AR A AR L B A 3, §i T A Z0E

ok GRARARE G5 M B R A SR, T RAT R A R A

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 17



2023 B _+HB F—H K Vol. 25 No.l

TER,
1.2 X#kffit

T 53 7 52 AT B AN AT 5 B SCRZ 5, vh P44
[5e] 5 ik N7 X6 S B A B R A SCHE AT B PR AR AR DL
YN AEBRBR R E SCREIR AN A o 7 44 B e 2 0
SRR AN AAFAE ST, W H 55 b — S WF5E N DUAF 4
WL Je 2P H

NAPRUE : OLLKRIRZE Ry F 207 2 QLA
PR 115 (Magnetic Resonance Imaging , MRI) 55 fif1 £ 5
BEART-BOBIFE T3 s @ LUK 45 F B D RE T 31 H
WA B 5 (@) G R 2 H R X TA 01 2 68 1) 5% T
® 24 [H 17 vF WA BE HL X IR 3K % (Randomized
Controlled Trial, RCT)  BAFIBIFFY s (5] %:F REEAIF 5% A 7
TR S5 AT SE B8 3

HEBRBRAE : O LA 2 DL HAD T 2 h E2E T
Py 25 Q) 32 56 1 M 2 1) HAth T B &4 OB AT
BER DR Il D44 FR L 8 A o 28 S AR A R OGRS
SR s @LATRE 4 DI RE M 4 R W6 17 ; B2
WO SC A8 3 PR SRR AR RGN O

BRFHIB I
1.3 L#k1z BRI

MSCHRFEANG B IR T AR EE R = AT
PEWOCCHRAE B o Horh SR IEAE S 518 SCE#H AE
FEEE R R LA R R F 2 R R TR AR

PubMed#: % -38

CNKI#%-13

T Snowballing#4 %

l AN k-3

B A ABEW A -54

[ A -2

| FA5 3 X -4
4 L 19 -48

1R R ZGIEN-S

l A 2B -6
FLANLHE-16 EAME A T BT X2
o3 L k-14 VAT Bl B | Ak W 25 WL

k-2 F547-10
BF R 48 Rk 3 £ BT B0
k-6

Ry Bl Fn 2y RT3

B SCEkiE iR AR E

£ 1 PubMed 5 CNKI 4 FE k16 & R IE

PubMed # % K&

CNKI# % 5ok

#1 Tai Ji[MeSH Terms]

#2 Tai Ji [Title/Abstract]

#3 Tai Chi[Title/Abstract]

#4 Tai Chi Chuan|Title/Abstract]

#5 Tai Ji Quan|[Title/Abstract]

#6 #1 OR #2 OR#3 OR #4 OR #5

#7 NeuroimagingMeSH Terms]

#8 Magnetic Resonance Imaging[MeSH Terms]

#9 Magnetic Resonance Imaging|Title/Abstract]

#10 Diffusion Tensor Imaging[MeSH Terms]|

#11 Positron Emission Tomography Computed Tomography[MeSH Terms]
#12 Tomography, Emission—Computed, Single—Photon[MeSH Terms|
#13 Electroencephalography[MeSH Terms|

#14 Magnetoencephalography[MeSH Terms]

#15 Amplitude of Low Frequency Fluctuation[Title/Abstract]

#16 Regional Homogeneity [Title/Abstract]

#17 voxel-based morphometry [Title/Abstract]

#1 SU=*MRI’

#2 SU="FE L3R’

#3 SU=" iE ¥ F i+ ALl & m AR

#4 SU=" 35T K A3+ FAusT & g’
#5SU="f & A’

#6 SU="Tamk A’

#7 AB="ALFF’

#8 AB=‘ReHo’

#9 #1 OR #2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8
#10 SU=" K 48 &

#11 SU =" KA1’

#12 #10 OR #11

#13 #9 AND #12

#18 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17

#20 #6 AND #18

18 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERRNZEAR-PERUAI* BB

BT BFTERR FEAR 07 BRI R
PR AR bR SR DT B SARBE 0T
V5 s W TS R AL I PR A 2R R i ARG 2R DL M 22
SRR PRAS Br A AR SR 2T 2 2

SCHRAR B BRI P A4 WEFE N B3 205 i ST 52 B, I
PEATAE SRS o SCHR P AT 9 L3 A B9 A A 3t s
BEMPRRE S IR R A . A2 2 SR AT AR AR Ak
FHRIE A Wiz H LSRRG AR I

2 WIRER

(B 2R o S T L S s e 19 ) O I O |
Snowballing K 2 VA b 38 3 45 SCHk . 76 HF e B ) B g 22
Z G HERR 6 45 B L NAGF 45 1 SCHR , 76 4 SO Al R
HERR 32 £ 3CHik . BN A 16 45 SCiik , Horh 3 S Seik
14 2%, v SCSCHk 2 K5, g8 A SCHRIEZR 05 5L R
F#(F2),

SCHR I e AR T LR 1

xR2 WMAXHERILE

& 7 E &3 s JR % R Fe
BrR kA (A KA A% Vo JRIAT 1 5 AR
AELK (b LA %; *:f%; ﬁqéég ;k i #; T ABR ”&%” YA R
< T = ): 3 o5 B R & B AR =3
K) - b ik : FErars
o | g K K KMAE(22): K B A 4% PN
en et al.
BB 524 +6.8 YroBE ] 14 # 8 A ANT o] 4%, X i S
2020, Arch TR g i 3% M ) R M EBEER EP
TE SRR 4 K = 84,85% -BOLD VMHC %R 4 T =) Fm AT
Phys Med ) i X (ANT) . ¥ ® VMHC % 1%
Rehabil X m 2 fe & (18):548 + %3] HH X —MRI T £ # VMHC £ %
e LA EF 6.8 5 %
Gk ey
ok A B e ;%ius
X EARARAPIR S ) ) _
) AME(20): KARBHIE . 2block 4 KM EMIF AR #
Yue et al. Fo 4T M M ‘ 2 4 :& m5X (MMSE) ) ma) 5 2-block
HEE 62.9+238 BE>64F, . . 5P R BFRERHE N .
2020, TE OAEELE ’ » DTI 3% @/ ZHARAR AR SRR R
) i F AT (22) - BRASK, . BB TR R R B M A SR
Healthcare. X @ M L W% 345 (MoCA)2- _ B A 2 fi A48 %,
63.27 +3.58 4K 90 min B I S s ) 2 4
SR A block 4£4%- ) 5 A A
FF i
2 EARE
L E A BARKE A
AR, 16 B % 4 B, AL
r smpiza 00 CUT s mys
ER*AT S (18):77.0 i) B4E rﬁ)iy’%,%ﬁé‘r,%éﬂf%
8 O+ Z L
Adcock et 4L4iE 3 s TN ﬁiﬁmukﬂ*;;%m%%ﬁﬁ#
4 L Z
al. 2020, #+ i E4HFARCT ) ¥Fik4mias 3DTI  VBM  Zh 4k . Jm T ik BT R AR
F O PR ) I A 9L
Front Med. #) & R Fo A x , & A B, aEE ¥ T’
(19):70.9 = . _lewrA R
i 7 fle A K 3R, AR %R, AT .
L 5.0 A RFE
o S ] 30-40 min e, dp A
EAL R IE
B KA K
A 5] A KA A28 B
Y 1. i & R 4 KMAE(20): KRB JE 35 3%
ao et a RSN %(20) ‘31'-‘ tﬁééﬂﬂ%’rﬂl&ww “Fzy~%~
2019, Res AL # F AW A 60.3 B 1-15 FA+ ; 5k 5 9 2k
& 5 ) . DTI / / JE 2R o & @ St
Sports i VA B BER AA(25): F,FH VBM Bk F BB AR KT
Med. E AL 5 ) 61.2 8.45 4 ) HLEZRFEE
B 1A A AR FEES
KFHy % A
THsk

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )

19



2023 B _+HE FH—H *Vol. 25 No.l
& 5 & R4 R fe
% R E (A KM AR 1 e JRIAT g 5 HIEAT R,
SEisk Gb  HEA® “m x: # (# BHME B P T_ ¥ otk R YA Yip s R
(R B R RS EA . T o %R .
X) ; FiiEyEa
KA
FFMQ #= .
N A48 2 & - B AR R AR
B R K (BDI) MAAS & 5 FFMQ
o L FHAM L Sk,
AR BN R X #®m % e NEO 2R %% EESE o2 EH
Liu, et al. BT RS (1) : 6494 # (NEO-FFI) - . N
L B 4] 9.98 + . BYARI ABEMAEE
2019, RIRF 4%, +2.37 L ZAFZAR . EERAME,
E & 5164, 4 3DT1 VBM ) BB H Y Ao D0 R
Front Psy- SFRELEE R xR A (FFMQ) . oI R Rk
A R A o g A Kk RESEEK ‘
chol. LR MEZ (31) : 64.06 66.36 EAEE 4 % HE 5 M % R
H 8T ak +3.05 s # £ (MAAS) e o, A
21.96 min W A .
B & Barratt ¥ 31 & Ao d £ Fo F B
] K
(BIS-11) DR Ei:ES
e AN L S -
s
KW E WA
. ” ” . KA A *
B 4w BF 5 KA A X B F KBREH N I e
o e —bloc .
L 2010 435 BB (20) - 62.81 MREPIE> 0 H A A P KA F A MR fALFF 14 5
:, iﬁ’ FPE AXEHL @ +3.02 64F,# ) -BOLD fALFF 2-block/E4% - ¥ © fALFF 14 X 2-back 1£ 4%
2y o]
= K A T AR F (22 5:Uk 4 ~MRI " FHira W B
B & IE 7 F Ak
fALFF % 63.55+3.04 &90 min 2B % E
F i
LB
MAAS#F 45
35 KM L H LA
R KAMIE A n b G
% /45 hH Kol 181044 = A& LN ALFF{4 2 2
e ARIG ok om % T s EE ==
al. 2018, IR IR 5 5.48 %, 4F A (FFMQ) Fa ik,
T | (26) : 65.19 _ -BOLD ALFF o / /
B3R o gk ) . X F3#ia EAEE kAR
. BrE 23 ) ~fMRI
o3 R A1 64 Zh B 18] % & (MAAS) 5 P A
* & 66.76 = BT = &
20.51 min ALFF {4 2 2
% EAR K
KA
A4t #e
P A% R 2K F
A ) 20 N
e X B % Stroop F & £ H Y, B o ’
Wu et al. TR )5 4E ATF— ) Yo ABRFERTE AMWHA T =
(16) : 64.9 123 k#% L BB AR X T AR i ‘
2018, St L L. EEE KAk S S X AAE St Ak B
vy +2.8 B 5 AMNAE. HE, T .
Front _ bEHctk RCT  -BOLD By ) ; AP AMA L E A A AE S
) &E ) = a3 B AR, E L TR F T o ] .
Aging Jisa & Ao 4T —fMRI AV 2% - =AM e b ki A2 A
(11) : 64.9 X 60 min, &K .8 M X, 6 min X
Neurosci. R RG] E T ) fe & 3G m % E 2 R
) +32 it 7 FATIE B
T . #a %
Foet R I
238
THSR
20 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ]



ERRNZEAR-PERUAI* BB

gk
& 5 | . » B . . . & R4 R fe
: ‘ R SREGEA KRERE B GRATAE YRR §
AEIH (b HFRAHH 8 E)EE EA AN RA 2 H v W R 25 R oot B L R
< 7 = ): 3 A A S 1 EN e
K) . ik : a% b
ya Stroop F G AES
W, KA ALK
A A3 3 A M
W% K W
N B $BK W B S
AR RAH(8): " AF— s | 5
o | R M B4 ‘ AZS N APZ S Fort R E MK
Port et al. FoR PR Hm Bl 66.4+49 i H5E REE P D
o L A > X 7] 9K ] i 3 T AL K
2018, Ex- B iEghMikF st B K ERFAE -BOLD #£ A ¢4 N Lo /
i . ~ 35, R . Stroop F- &, AR LHBEHMN,
plore. #iNsm I BFSL 3 (8) : 66.4 —fMRI  #% 2 ¥ ‘ .
) 2k ‘ 5% [l % %5 4 N-back £ %
o Bu T Ak +7.0 EH .
%2 W, KA A2 25 R
‘ M A= E Ewag K
i & 2 AR K
LR RIEFH M
’ 57 gxEets KAWL
RARE(21): ” - .
R 3AA KM AEA b, kAREEAM M A s a7
fao et al. ABINK 62382435 BE s AT A T A R
EW; E LGS S AT AR R 0l
2017, - NEAH(16): L. #ES . x‘ . ; mf‘ J .
%35, B4 HF + Kl RATICHE A A AT AR et A ) RT AR et
Front GilE RCT  62.18+3.79 _ —-BOLD fALFF .
ZFEANB K . J& 50Kk, 4 Tk BB KB ALFF 2 % % B fALFF
Hum Neu- . = g R —fMRI X N ” ) .
K i 7 2 04 R 60 min, IF 5B Fta; K EF N T AL Fo 4k R
rosci. X (25) : 59.76 i . .
T 153 23 Hn B4 MAREHF LILAER
+ 4.
£t % E AR %
5= xR LAe
BF 5 I P AR KA (21): Yo, KA A NG WX £ &
12 J& ¢4 K A% 62.38 +4.55 AMEW B, Epti, kil ki LW
Tao et al. . 12 B K A#% o N
T B A N F 4 ANEAR(16) : Py g LiELFE, A R
Ami P& iE AT RCT 6218 £3.79 ﬂ;;% 3DTI VBM #Kitle®h BALE ILHEFLFT ¥mb5ialk
e *EEAM cam NAFSE DEARAREE WARE R
ers Dis. R 60 min, ) N " N
ek (24) : 60.16 FE¥eh M, k#EAN IIEH E R
el ak . +4.6 B4R R E FEME
£t
’ LarmRanit, K A A AT
KR ! \ e
» ‘ L BmAEMHBEIAM M % fALFF
; . . KAAE(22): Heatia KA A "
Wei et al. LR EN = L % AT E W Fe ANT 4E 5
. OB 524+68  146+86 HAEX RIR JE ANT ¥ o
2017, % Rk e o EE ) W& L B(ALFF R EME R BB 2
TE . & i B A B O, F3E& -BOLD 5447 B e ] . . .
Front Psy- 5 ) 04 A 22 N X (ANT) § A&, BT Je A A E AR X BRA
g (18) . 54.8 J4Hk ~fMRI  +fALFF E
chol. o WA - A= W B % fALFF
+6.8 11.9 + 4R .
“in % fALFF A &4k 5 Bk A 38 &
' A A ES
THER

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )

21



A

2023 B _+HB F—H K Vol. 25 No.l

1 7 | . E &3 , . X I R 2 R e
: ‘ W aRAGEA AMERE B GRATAE YIRAR §
AEIH (b HFRBHH 8 E)EE EA AN RA 2 H v W R 25 R oot B L R
< 7 = ): 3 2 ;<\ v 7y S 5 2N ‘o
) . ik . Fryy
A Riksm
45 (MoCA )
e X B AR 5 5]
MK (PALT) |
. ) AN F R £ W
6 J& ik %n— ) St )
. X, 18 IR A £ = ReHo &
HF 7N fe — F M oA AW PALT. .
) MK (TMT) M T, F 5 CFT #)
Zheng et INNE: A (17) : 68.59 A F, _ MOS SF- . .
#HE A5 Stroop M % £ ML Ee £ TR FE
al. 2015, T TR AR 25 & +5.65 & 3% A e o 36 I AR .
+ 5 . RCT . -BOLD ReHo  AViAipmEmis: AN )&t ReHo 48 %, & B2 ¥
Neural K o 5E = g & B FWm, KK X 3% .SSRS N X
~fMRI (CFT) B 4 L R EH & A2 £ @ ReHo T AL
Plast. & e T (17) : 71.65 & ) F= A . BE RS .
) L BT & = ReHo 4% 5 PALT %4
il +4.00 RE RSP A )
B3k (MOS SF-36) . 2% W R E R
) CYST S fa%
% % (SSRS) .
L EHREET
#(SWLS) 4%
BI5H (IWB)
4 A RN 4a
#F 4% (MoCA)
BB F 3 K
(PALT) . % 5 F R 41 & #
6 JA A dm— JTEMR e TR ¥ © 4 ALFF
T AE A Sm - F R o4 vE-4R # 4E 3K PALT, ¥ e 5 TMT
v | IR (17) : 68.59 24T, Bk (TMT) \ % 5]5% MOSSF- AR& Fff, T A SWLS#K
t * OSSN
e L4 F WA +5.65 R W oE M B 6B MALATE, A ERFAE,
2014, Sci ¥ H _ RCT —-BOLD ALFF . ) ) ) .
R A K = g R OFW, AR AR (CFT) . E /7 4 3% .SSRS ‘Lawfe £ lE £ A fEaf o
o 4 7 B 0 (17) : 71.65 & # 4= B B BE RO R RERST ATrHe9 ALFF A ALFF 69 38 e
A +4.00 &, A (MOS SF-36) . R4 % H 54 % H
JE 3k A I HIER BE oA R E
F £ (SSRS) & e
EHEE TR
(SWLS) . ¥ 4&
R34 (IWB)
ANT % F &
J& =l %5 ReHo
. . . X 5 XM A %
‘ Bk x B A RES Y LR -
Wei et al. . KA KA E " B NE 50
PRy YN (22) : 524 ) 2B do W e A
2014, B M B 1) #HES . JEANT P ZEML,L
7R 4R Y +6.8 & ) W &) . H L@ ReHo )
Front Ag- ¥ E & 146 +8.6 -BOLD ReHo B B I . ANT R J Bt
ALY & A IS N X (ANT) . ZAGEK, EFE
ing Neuro- A5 5, F R4 —MRI 5 3 R 7] 2 i A8 %
A7 A R ALY (18) : 54.8 ) ® ReHo % * o
sci. ) % 8-14h 44 . £ A e =
E3 3 +6.8 75
ReHo 5 ANT
AR R E
9 51 AR K
TH %A

22 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERRNZEAR-PERUAI* BB

A ] : ” £ T i ) . 16 Bk 4 R A
skrm (o mamme OV CREGEE GRERGE MR kAR BEAE jﬁﬂ%%
2 ¥ 7 Y N w55 4

A DF S O E NG S F6 47 R
K) £ A ik e P
Y
ﬁ;iﬁ L ap R aAnit, K £ b B A
MK BT |8, by I i
HrakE 5 kiAhm mAABLES, A ’
; . » X B 85, % i & 0K Z
Wei et al. T RMAE BB . FEANT 7 A 73 0] AL 3 34) Fer .
(22):52+6 k30290 SBM. E&EAH W% L . BEBEXR#R
2013, PE ALFAE @ N BB B E#, AR ‘
. . fE R A B min, X% VBM  3X(ANT) . . Btk 3] 5%
PLoS One. ) g PN ) LS T SR TE D
» (18):54+6 #HA ) ) Z ] £ E
S E R i Uib=3 P ARERE |
(85%) 4 . e
¥5
RIAT 1R

7% : VMHC : Voxel-Mirrored Homotopic Connectivity , #& % 42 4% Bl 4 3% 4 ; DTI: Diffusion Tensor Image, 7% # 7K & A 4% ; 3DT1: Three—dimensional T1-
weighted imaging, = %t T1 e A4 ; BOLD~IMRI: Blood Oxygen Level-Dependent functional Magnetic Resonance Imaging , . 7K - 4 #% fisi 24 A& 5% 3 3k
M ; VBM : Voxel-Based Morphometry , 2 4K Z 49 7% A& 0] & ; FA : fractional anisotropy , & ] £ 944 ; AALFF : fractional amplitude of low frequency fluc-
tuations , /& # 3 1 % 4% ; ReHo : Regional Homogeneity , £ 3f — 2 1% ; ALFF : amplitude of low frequency fluctuations , /& 31 3& #& ; SBM : Surface—Based Mor-

phometry, & T & #4970l %,
2.1 SUARAAEIL

WA 16 BIWETE K R AFFRM 2013-2020 4F 0 B
T b LV 1 ILASE , HA 14 ST ST 2 o [ A5
HORRFCEPEBE 1), 1459wk A
11 B &% % T (Frontiers in Aging Neuroscience) .
{Journal of Alzheimers Disease %5 JCR 2 X K& Lk | fiAY
JEABI T 03X U BT AR R R B b X TR 2R i 2 AR
WFSE A8 DG BEFIA ] By, B T 22 AR BOR T BN
ORI 45 ¥4 T R T 98 1 g JBE PR M 25 ek 5 A R D g
AR SO AL s 2 i AR 2 9 Y T G T A

16 0 F 55, 6 T K RCT, 9 Iy K W i 95 5%, 1 351
S X BERBFSY . RCT 22 N2 5\ BL i 4
Hothiz 218 X Elas o B R R 300 2 A AR A
TR S I ] B )2 ), DR 21 R 4 A 616 Ji]
NG T U g J 3 EE 5 U 9 I W T AIF S
1) DA 9 R R AR AR 27 BB o AR R R 30 20 A7 R AT
AR IS IPYRE YN E =i 82 YN 15 iR e A Tl PN
BRI KA 28 Ol 25 A AN LUHE =1 A 3
WFFE RN X ik 25 A8 AT RE (20 o 1 35095 151 Xof it
WF5E T T R 28 Rk 7 46z sl 8Bk i A
TEPAT AT 55 0 ik Dh eI 2 19 A8 Ak 22 5 o WFSE X
L7 A WSS ARG g 50 % L)L E R g 4R 4g
FENHE, KR ZE 4P 4R N 52.4-77 % 0 BF58 8/
FAAREA R 8 ], B R LA AEAS 1 31 451, KRR
- EIREA R 20 )

MR R 16 TFEEILL MR 4 F-Be , Horp

e i AR (Functional MRI, fIMRI) AT 4% 10 1, 45 44 ff
FeYR (Structural MRI, sMRI)F5Y 6 0 (445 K J5 45 ke AifF
FEAI AT 2 500) 5 10 B AMRIAEFE A, 8 R
T 8 BB, 2 WS R AT 55 A T, B
Stroop 7 {0 AT 55 DA 471 i i A v 83 A A R A S iz
REST o

5T FE RS THEE R F R ic &
SRR INFTAL 1323 RS i 4IRSV 0 54
ol A I SR AN NE 2 O 9 A X i oK oY X N NS
.
22 RAMMBBIETHAE B2 SRR K44

Z SRS B, R 25 ml DAAT 2% Y8 S AR
PRI A5, E 45 52 00 I BT AR | B J2 IR 1 B 44
PR F J5T PO 28 A D Jag R0 B 1 I R A s+
BEFFT I SR+ A RN ARy 1105 A58 A 30 16 Ji XAk
2 B IS R P R R SR RS /D LA AR, AR
WF5E 45 R R TR A R R RE 5 | B A AT 45
A O B DB B A4 AR B iz 22 JEE B R 3 n o AR T
FI0S B 12 Jo] IR R 28 H M e B S 4 N B e
W% S /3 S 55 A AR T (84 DX B AR RR
F W, B S SRR BRI A L R M
LRI PE A8 A 5 B 3 AR G JF o A T IR
e o o R A U DR 28 8 o o T D e ik R B AR AR
bl NN R AS T G I RR S NG T  w E IN E1UE
TH) T V) B 2 PR R TR, O HL e i R B (AR 5 AR K
RANCE -Vl e 3 PR Y/ LN AR EAY g a

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 23



2023 B _+HB F—H K Vol. 25 No.l

1 28 Fe o A B Te] 9 AR OG . TR A BT B AUE S
RN AR TR IPAT BRI K A
R 25 >0 B9 N EL A Tk 0 1 5T 2545 8 A% i
BRI 3k — FR YIRS B R R R 2 R AT
DAt 25 F I R A5, DI R X il B T /3 Ey 5% [m]
Fr i FTAU B R )2 SO A o I 25 M DX T 4
P ELAG I 3 1 1 ) 35 A
2.3 KMBBIRT A BT FBR K ) 4 7% 3

o Xt R 11 235 ) F VR LA A, B KW 2242 Bk R
b A7 A5 e B 1A ) 8 3 B, A4 EE 9 K Mk A kT
T 2 AU ) B8 3% 3l Jm i — S pE e, 335 RCT B
GET AT AR, AH R T RS 0 R B ORI
Hr 6 T B8 12 8 2 S, il Rt 3l A ) 45 o T 2 ) 45 1
] A 0 &0 5 80 BN P 0 i 785 e 4 i 4 P X
AP e AN (N R & W e b i e 1L
(] A DN ki J g 38— SO 4 e, e g v (] Ry S
— B PEREAG ; HLA I AN EG A 3 kS iR S
BT T i 2 AR G A A el [ & B
B 5k 5 9 AT D R DL B A I T A e R A B OE
AHOG, ZE ML sy —BobE 59 D e A e 3
TEARDG . [RIARE  Xh R 25 4 T B0 M T e 3 2
SR AE Z2 TGURE T 1T F 5 A B E SR A Y ke
PR TR A s s B n Bk, R R i 2=
SRR Ao s e Il [ 0 sl A, A O e s (e )R
BB —FCPERG " TS T S A R A I i — e
B A D LR B A 8 &G 315 AR KU P 3R
T v I 2 4 BB O S AR OC L Il &g el g Ok T
5 HIESE BP0 BB G, XS 1R,
FRAR R 25 B P DA &8 S R D RE TG 31, 1 1]
TR MU B 2 D) E 2h, H XD A & DI REE 3h
R Ly 8 1% 30— B0k i 3G 508 -5 g A e A2 R
Tl VR DB ARG, AR T AT bt 5 & R
F IO R TR 25 8B R 3 AR A T 3 3 it B e il A A R
TA I 48 KU i 40 0 2% 11 1 &35 SRR (EE A
FER R, ZMREREERELZE IR IENSTT
N AR . BRI SEIAH , s Bt o2 h il
KA IE 1 B, (B BHE W] BB R A 709, PR, XF
MR AR Y E AR

BB A IMRIAE 5T LAAN , I8 2 TF 98 R H T
155 5 00 R T 5 ZR R 2 R 2 Qo] o 98 K il o)
REWE Bl Horh— I 58 45 SR S AE 12 JA R KA 2%

R 2 ), WO AT 55 Vg ad P b 22 B AR A 4
DA, DLRAEAT 55 AT i A v Ze 0 L 1] A 0 4
(] Ty RE I 2 B340, B Ze O L [l A Al e (el 2 g
{5 SR I ECAE RR DR R B AR 56 T 5 — T
FEABAR R R 25 BB 5 A T IR K A
B SRR A PATIHE BAR 55 I, SR 9l AR
[0 B2 J2 HMIMAIC I B 2 B B | LA KR L (Rl e
B R P T AT 55 PAAT o AR TP B
JZ 1 16 Ak 22 5 T BE FIAE 55 B0t LA KO B 2k 4%
B

3 itig

AHIE 5T DA R ik 45 45 R0 B e RT SH P £ R R 2
SRR AR AN DI R EAT T RS Liik . F5T
SEEE R KR R 2 BB MR RE S A A5t R
INFNHCHZ A TR A5 R ST RE e —
ey o S B R L 5L R s A X I o LI 1
] 2 A0 4 5 0 285 06 DX 1 25 A R B o %45 SR
R T S T 1 o R B AR T R A AR 2 ] 5 A
RN AN AT HE I DI RE 8 DL A
3.1 sPiAdm Al W %40 i X AT 4R ot 84 4 H o Ak
¥ T 48 2 KA AL ZikLnin L AE /1 68 B4 P AR AL

Wit K2 R E KR 5 A Gl
¢ I V) AR G I E I X, 22 B 5T A AT
S PR e L H IR IR DL GRS RS 2R LA R 1 JEK
A ZE D RES BT W, B R 28 T BROE R
52 BE NI ) 1 s i B 3 2 3 B K A I K B AR R Y
R AP A K G Ty e 3% 20 4 B, L TG - &5 4 T e 1Y)
Pt 40 AR AN HNCAZ RE T R B DA G i
I IF 52 25 B4R s, 4 I A B 2 R B 08 A7 Rk
e LAR BRI T BE B SR 0 A2 T D1 g S
IEXT R A R BB R B & D RE I 2 B 1 1] Y
SRR o KA ZBAE Ry — Fh BB (Y B0 iz 3, 7R iR
PEARAAIZ B 0 TR B 3 2SR I 2538 e DL AR, DA
RE B DA — R . SRR Gz sh A AT fE
() IE 1) 5% M) © 8% 32 UE 52 AR O R R AR A
RIS B A HLEE & RIRZE R4 2 AR BE R R DT
TCAZ NP 68 1 LA K IE 1] 8 47 i 45 2485 #4) 1 D) RE 0
B 55 7 TS LY R A . o R A I 45 44 T RE Y R
A BE 2 MY 25 A0 A B JE 27 4 2 () T AE K
B

24 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERRNEEAR-PEIIU * BIBSTTA

3.2 AF AN e ds d] LA X 6 45 M T AR
RRXBEKEPITER AT L% B

AR TTHT K2 )2 AR 2R 12 3 ik ok % I GE
A Y I Y 1 I ol [ N T R s IR 2
Z2 A TN RS ) D 45 G IX 25 00 R D B o DA R4 ] TR 2%
5 AR T3 B Anit R e s AR5 R s TAEL
1 E RT3 PAT N B AE AR 8 B 35, NS R
FrHE i D BE T B, DA o I 4% D) g 1% 3l S I 26 [ 1)
LI E % H2 A 2 B IR T B B R R M 2 S P i
AR IE 1) 5 98 A AR I B /0 5% ] R
FT 00 AT S50 P 2 DA R4S ] I 4% 4 5C i X 45 44 A1 2
RE, It 3 P = A 55 B o B ik 2 e st [ AR AT
FPAT R RS A . XU I KA 2R B X 2
ARTREAA D045 1) X 28 5 48 RN D) B3 S A9 1E 10 B 98 L A
Bl T 448 i AT 55 ) R P i 28 s e I B v A T 4
HE T o
33 MNESARGEE

Y A R AKX 16 WA 58 DN K Hiki 45 #4) 1 By g AT 43
PE A RE P AL T e R M 25 o i B 2 AE A T Ty
fE TP AR SO AL R A SR o SR AR — AR
JEAS 10 4R B 60U, Y RIS BT M ARV 2
B TAIFFEXT G e 4 AEAS B 1 KN 34 07 AT
5 AV . AV S AR AR 2= 5T
S5, 2 0 1) FRE Al O X i e R R s N T P
WXHLHF 5 T AT R, — B X R #E .
TR ST A BB A R O R AR . RIZEAE N
— BB B0 By ANUEA TR B R PR W)
A 38 BEAE B YR TRLIL , Je S F o nl e 3 4

BT 4k

INFA DG R SF NI RE S o R VR AT &R
TEI PR — 25 PRI R 25 8 A R0 B AR A AL
TORMEARR R RS . YT AT S e R B AR
316, S AR A R 20 9. AR S Chen 251 f
FEF , P AR AW T B AR A R T 40 B,
WFFEai Rl MR RS o R, 5 SE TS ARAT 0 B E
— IR A G, DL T 5 45 R A R Ak N AT
o = RPN LR, HArat s au R M T
sMRT =& IMRT #3148 77 3%, B LA S AT O £ .
HT T MRS B R 18] 23 B 3 AR A A8 R AR, T
12 SN R 232 Bl 3 e v R W) 7 A F) S )
Do 3T A O 2%k Y 3 21 48 Ot 3% % & (Functional
near—infrared spectroscopy , fNIRS) 1R & f¥) 98 b T 3X —
BRBE B AT LS B AR IE Bl i B TR A S e
M I A B R A i 78 R AR 2 P XSSO AL A BB T
%o Ji5h, BT INIRS HoA B AR 0% JR 25 m DL
T S 2 AR T R 228 AT 55, A BE X
b P ORI 25 B DA M E RE A R A SN AL, I 0 —
AT RV K.

25 b AR SR TR GELR IR T3k, LB T 24 Hif
BT P 28 AR HOR 1 R 2 0 22 AR B R D g
FRXHL AR B BIFFE IR, % X BRI IR i v /1 T
S5 0] G I [ S A A 1 ) 2% 5 48 1 2
AE A I 1) B9 AT B 2 A 28 k5 2 AR RE G REAZ
AT 485 019 RE ) AW e R XL . A, B
XTI S AETE R AN R ARSI MBIFFERS 2 A
i IR B S AR AT R B, DU i S £
KR TEACT- 12T

ESETE B

1 Zheng W, Xiang Y Q, Ungvari G S, et al. Tai Chi for mild cognitive
impairment: A systematic review. Psychogeriatrics, 2017, 17(6):
514-516.

2 Sungkarat S, Boripuntakul S, Kumfu S, et al. Tai Chi improves
cognition and plasma BDNF in older adults with mild cognitive
impairment: A randomized controlled trial. Neurorehabil Neural Repair,
2018, 32(2):142-149.

3  Huang N Y, Li W J, Rong X J, et al. Effects of a modified Tai Chi
program on older people with mild dementia: A randomized controlled
trial. J Alzheimers Dis, 2019, 72(3):947-956.

4 Li F Z, Harmer P, Fitzgerald K, et al. Tai Chi and postural stability in
patients with Parkinson’s disease. N Engl J Med, 2012, 366(6):

511-519.

5 Yu AP, Tam BT, Lai C W, et al. Revealing the neural mechanisms
underlying the beneficial effects of Tai Chi: A neuroimaging
perspective. Am J Chin Med, 2018, 46(2):231-259.

6  Bagherzadeh—Azbari S. Neuroimaging insights into the link between
depression and Insomnia: A systematic review. J Affect Disord, 2019,
258:133-143.

7 Zilverstand A, et al. Neuroimaging impaired response inhibition and
salience attribution in human drug addiction: A systematic review.
Neuron, 2018, 98(5):886-903.

8 Yue C L, Zou L' Y, Mei J, et al. Tai Chi training evokes significant

changes in brain white matter network in older women. Healthcare

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 25



2023 B _+HB F—H K Vol. 25 No.l

10

11

12

13

14

15

16

17

18

20

21

22

23

24

26

(Basel), 2020, 8(1):57.
Adcock M, Fankhauser M, Post J, et al. Effects of an In—home
multicomponent exergame training on physical functions, cognition,
and brain volume of older adults: A randomized controlled trial. Front
Med (Lausanne), 2019, 6:321.

Wu M T, Tang P F, Goh J O S, et al. Task—switching performance
improvements after Tai Chi Chuan training are associated with greater
prefrontal activation in older adults.

10:280.

Front Aging Neurosci, 2018,

Port A P, Santaella D F, Lacerda S S, et al. Cognition and brain
function in elderly Tai Chi practitioners: A case—control study. Explore
(NY), 2018, 14(5):352-356.

Yao J, Song Q P, Zhang K, et al. The effect of Tai Chi practice on brain
white matter structure: A diffusion tensor magnetic resonance imaging
study. Res Sports Med, 2019, 27(1):121-130.

Tao J, Chen X L, Liu J, et al. Tai Chi Chuan and Baduanjin mind-body
training changes resting—state low—frequency fluctuations in the frontal
lobe of older adults: A resting—state fMRI study. Front Hum Neurosc,
2017, 11:514.

Tao J, Liu J, Liu W L, et al. Tai Chi Chuan and Baduanjin increase
grey matter volume in older adults: A brain imaging study. J Alzheimers
Dis, 2017, 60(2):389-400.

Wei G X, Gong Z Q, Yang Z, et al. Mind=body practice changes
fractional amplitude of low frequency fluctuations in intrinsic control
networks. Front Psychol, 2017, 8:1049.
Zheng Z W, Zhu X Y, Yin S F, et al. Combined cognitive—
psychological-physical intervention induces reorganization of intrinsic
functional brain architecture in older adults. Neural Plast, 2015, 2015:
713104.

Yin S F, Zhu X Y, Li R, et al. Intervention—induced enhancement in
intrinsic brain activity in healthy older adults. Sci Rep, 2014, 4:7309.
Wei G X, Dong H M, Yang Z, et al. Tai Chi Chuan optimizes the
functional organization of the intrinsic human brain architecture in
older adults. Front Aging Neurosci, 2014, 6:74.

Wei G X, Xu T, Fan F' M, et al. Can Taichi reshape the brain? A brain
morphometry study. PLoS One, 2013, 8(4):¢61038.

Liu S J, Li L, Liu Z Y, et al. Long—term Tai Chi experience promotes
emotional stability and slows gray matter atrophy for Elders. Front
Psychol, 2019, 10:91.

SRS, XKL, A0, 5 MRS S BT (R ATIR B RE S0 H:
T BRI RE T — TR AMIIE . REIHRIUZ, 2018, 9(12):936-942.
MY, 155K, BRIE, 55 49 IR 2] G W EUIRAS T LR ARMR
% S TARCAZARAE . P EZE B ER-2I85E, 2019, 38(6):449-453.

Chen L Z, Yuan X, Zhang Y, et al. Brain functional specialization is
enhanced among Tai Chi Chuan practitioners. Arch Phys Med Rehabil,
2020, 101(7):1176-1182.

Eklund A, Nichols T E, Knutsson H. Cluster failure: Why {MRI
inferences for spatial extent have inflated false—positive rates. Proc

Nail Acad Sci U S A, 2016, 113(28):7900-7905.

25

26

27

28

29

30

31

32

33

34

35

36

38

40

41

Hiser J. The multifaceted role of the ventromedial prefrontal cortex in
emotion, decision making, social cognition, and psychopathology. Biol
Psychiatry, 2018, 83(8):638—647.

Euston D R, Gruber A ], Mcnaughton B L. The role of medial
prefrontal cortex in memory and decision making. Neuron, 2012, 76(6):
1057-1070.

Bicks L K, Koike H, Akbarian S, et al. Prefrontal cortex and social
cognition in mouse and man. Front Psychol, 2015, 6:1805.

Colangeli S, Boccia M, Verde P, et al. Cognitive reserve in healthy
aging and Alzheimer's disease: A Meta—analysis of fMRI studies. Am J
Alzheimers Dis Other Demen, 2016, 31(5):443-449.

Haeger A, Costa A S, Schulz J B, et al. Cerebral changes improved by
physical activity during cognitive decline: A systematic review on MRI
studies. Neuroimage Clin, 2019, 23:101933.

Deepeshwar S, Vinchurkar S A, Visweswaraiah N K, et al.
Hemodynamic responses on prefrontal cortex related to meditation and
attentional task. Front Syst Neurosci, 2014, 8:252.
Moriarty T, Bourbeau K, Bellovary B, et al. Exercise intensity
influences prefrontal cortex oxygenation during cognitive testing. ehav
Sci (Basel), 2019, 9(8):83.

Silveira R. Prefrontal cortex asymmetry and psychological responses to
exercise: A systematic review. Physiol Behav, 2019, 208:112580.

Yang Z, Oathes D J, Linn K A, et al. Cognitive behavioral therapy is
associated with enhanced cognitive control network activity in major
depression and posttraumatic stress disorder. Biol Psychiatry Cogn
Neurosci Neuroimaging, 2018, 3(4):311-319.

Breukelaar I A, Antees C, Grieve S M, et al. Cognitive control network
anatomy correlates with neurocognitive behavior: A longitudinal study.
Hum Brain Mapp, 2017, 38(2):631-643.

Anderson J A E, Campbell K L, Amer T, et al. Timing is everything:
Age differences in the cognitive control network are modulated by time
of day. Psychol Aging, 2014, 29(3):648-657.

He 7Z X, Hou L K, Sun R R, et al. The status of the acupuncture
mechanism study based on PET/PET-CT technique:
quality control. Evid Based Complement Alternat Med, 2019, 2019:
9062924.

Teng Y K, Yang S, Chen Y, et al. Review of clinical trials on the effects

Design and

of Tai Chi practice on primary hypertension: The Current state of study
design and quality control. Evid Based Complement Alternat Med,
2020, 2020:6637489.

Qiu K, Jing M M, Sun R R, et al. The status of the quality control in
acupuncture—neuroimaging studies. Evid Based Complement Alternat
Med, 2016, 2016:3685785.

FRZEIIL, Srig 20, AN DR 25 R\ BE i 22 ik 1 MR AL o By F
FUHEIE . ek, 2021, 62(2):173-178.

BRSO, MR, IR 24, 5 By SR AR R AT IE . IR 2 1)
2021, 28(1):45-49.

Chen X, Lu B, Yan C G. Reproducibility of R—=fMRI metrics on the

impact of different strategies for multiple comparison correction and

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERRNEEAR-PEIIU * BIBSTTA

sample sizes. Hum Brain Mapp, 2018, 39(1):300-318. implicit cognitive reappraisal in association with left dorsolateral
42 Zhang Y F, Shi W, Wang H, et al. The impact of acute exercise on prefronta activation: A {NIRS study. Behav Brain Res, 2021, 406:113233.

The Underlying Central Mechanism of Tai Chi Improving Cognitive and Motor Function:
A System Review of Neuroimaging Studies
Liu Tianyu', Yin Tao’, Zeng Fang’
(1. Sports and Health School/Acupuncture and Brain Science Research Center, Chengdu University of
Traditional Chinese Medicine, Chengdu 611137, China ;2. The Acupuncture and Tuina School/

Acupuncture and Brain Science Research Center, Chengdu University of Traditional Chinese Medicine,
Chengdu 610075, China)

Abstract: Tai Chi is a typical mind—body practice that merges meditation and aerobic exercise, which can effectively
improve the cognitive function of the elderly. In the present review, we summarized the literatures of Tai Chi in
improving cognitive function of the elderly based on neuroimaging technology, so as to explore the central mechanism of
long—term Tai Chi exercise to improve the cognitive functions of the elderly, such as cognitive memory, executive control,
and emotional regulation. Moreover, in view of the shortcomings of the current research, we propose a prospect for the
follow—up research designs.

Keywords: Tai Chi, Magnetic resonance imaging, Neuroimaging, Brain plasticity, Cognition function
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