2023 FE_+HE FNE K Vol. 25No.9

£t 41 F T & % i 2K 74 6 BOLD-/MRI A& 2 5&
ot &

ALiEH, #ME4S, FAA, kwWw, BXAHT
CHIR R 2y A AT R4 BE 22 M 730000)

W OE. M REES IR (Alzheimer’s disease, AD) 2 VAIBILIEFE B % APl bt 1B AL 4 £ 6940 ZF R 4T
B o AR TIRAD A A 6 7 2L A2 AL B ALE] iy R A, e FK TR B 2 Ak A 2R PR R A% (BOLD-/MRI)
BH A4S AD S5 I X ST B AT T ae B e IR, A BT AD IR AT R T HAR L, AR
Iowy i X B R & e E S 051 B S AD R AR R F AR X, TR R A AR T8 i B E
AD B % ANl Fn Al & T R Feo i W) 4409 T AR AR F R AR T AR R X T AR AT R IR AD 89 iR T AR L) . R S
A& T BOLD-MRIE A, B & AD & A 69 238 547 7 i L AD & 5% 89 i 71 A AU B4 k) T T AD &9 i 20 52 BF 52

3N EBATE . A At — B IRITAHR] T IAD RO AT AR S

KB AR FREEER
doi: 10.11842/wst.20220903004

F0] SR 7% T 2R 955 (Alzheimer’ s disease, AD) 42— Fft
AL B L A o 22 IR AT PR | B AR 2 R AT HEICAL
WGR L R AT 2 R R AE NI I RE T R, DL H
Tl bl 2R PR AT" . AD J& 2 W K I s 78 1 7, A F
g% 2% B o B B DN 0 I fE BE 63 (Mild cognitive
impairment, MCI) /% 5 i#f J& 4 AD, K It MCI {8 35 2
AD BT 5T A2 W A48 ) AREY . JTAFK , AD 1k
AR BAEZE T o Rl B E AD ABCTE L% 10 4F
500 77 A ECE PR BTG R BRI AD LLA ik
2580 3, — 2 24 IR B ] 57 22 2% DR 5% A N-
D RAF R AZ IAAE U 56 4 W AT AS [ 72 J32 b i
ERIARN I RE , P2 i A T i L (H AR IR IS
JULPRVEEZE AN RS, HLAS BB B Lk B30 A V5 7 1) o 22
BT AR BFSEIESE AT RIAYT AD LA R, T
AWM R i sz Py IRV, B8 2

WK AS B :2022-09-03
5= B #7:2023-02-09

F R R BRI AR T AR SR A
B %5 R245.31

SCARARIRAG: A

T AD 3G (AL 94 A T

) BE #E JL PR B 1% (Functional magnetic resonance
imaging ,MRID) 4% AR Al ZE 6K T JC B RS 8 3 2 067 55
I DX, S 3 B D RE AR AR AL, T SO TR
R X6 A ) SRR 94 S LA R At %k o 28 355 0y F) S0
WESE 8 AD B AFAE R ARS8 AT RE Y S U™
AR SCGE ok Ay e TR, RS T MRIECRTE AD A ML
S AT 350 AD RSN FE AT BOIR , £33 00T .

1 AD E$t#%F7a# %% = BOLD-fMRI & A7 %
1 48 7K S 4K 5 T BB #E 3 Bk Bl 1% (Blood oxygen

level dependent—functional magnetic resonance imaging,
BOLD—/MRI) B % A 4l AD £8 25 o 58 084 1 X3 1t 37 3
157 SRR B 2 AD AR IR O X
FIR 0L 370 S PO S 3 TN AL I 1R SR £ 8

* Hf P EHXEHFLHRSE A AR B (2022KCYB-7) : “ & AP A1 3T T R F 5K 8 i D o 58 W 253 v i rs—IMRIALH BF 50, 51 90
A IR A 5 Rl AR R R AR A R B (B4 F[2023]120 ) AT R G ST S AR I R A AR FT A AR S T RAR T,
Far A A AR P ES R F 5 AL AR S AR A (2019YJRC-05) : & T FNIRs 2 K 69 “ 5 %7 A4 "4+ % T 0 AD X 569 Js 7 sk AL

WA, RFTA KRB E,

* ok GRARARE RSO W B AT A IR, R T @ AT ROR N AR 0 £ F A

3098 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERNZEAR-PERUL % DN EZHHR

FRYRF T B8] 185 o, S50 AR 7 DX 358 g M7 2 e 7, 8 4k
PR ] R PG XA [R] DR . BOLD—/MRI A 45 i
BASMESEMMEA, # 5 5 MRI(Resting-state
JMRI, rs—MRD) J& 32 i # 76 7 QRS T, 38 o W)
BOLD {55 5 ({451 (0.01-0.08 Hz) I 2 I M fi 21 241
R IIRETE B kAL, AT Z AT 55, 32 E O
B METES S E/‘JfMRI(Task—basedfMRI, ts—fMRI)
WFFEHh , 2R T AR TR S8 O 55 14 [a] i i i
G P 00038 175 5 BRCAE LA M S5 R Rl 7 SR 7R 7 AT 55
FITNBEIRZS o AT ts—MRIXE LLAT 2508 il L 2R /K -
SEAN R rs—MRIE A B T UEwG B HBAF 5T AD \MCI
SE DU DB A9 1 Hh X AL ) At 0 T 90 o
T X D RE T Sl e

AD FEF R FUAR SIS i B i MMRUEE 73 B

J7 % A IR R % R R 535 (Amplitude of low
frequency fluctuations, ALFF) | J&y 38k — 2 14 (Regional
homogeneity , ReHo) | 3] BE ## 4% (Functional connectivity,
FC) A, Horfr ALFF  ReHo J& NI BE 43 5 1) A B2,
TRIE AD H & AN [R) il XA JR 7 B M Rl 2 T Bl
ALFF J2& R 5t £ B S RO IR R R DX I 22475 2y it J32
FUTK A 89 e I ) e vl 2 g A 00 o 2205 2l ) SR P

o S PE"; ReHo ] 45 S ke Jag 78 1 DX 0 22 16 2l /Y [) 20
PE S FC A5 U2 AT REHE G B9 A1, 23 B 224 I X 1)
FOAHELAE T, UL S AN [ fik DX 3 5

2 BOLD-/MRI AT AD & mHLEIHR

ST & B, AD o5 B 50 AR (1) H 305 LI PRAE R
B4R BUORSRIE N B v AR 1 (AR i BE AR ik
B2 AR BE(SP) 575 W2 AL tau B A4 B 19 28 21 4
L5 (NFTs) M 280 R A, AR il it 2 AE FER 4
TV 1B SR AAR Y, SP, 38 2 380G /N I 200 i K e Tl A4 e
175 e AR E A8 SN, R B 3K Bl tau 2 B2 fH 2
B NFTs JLAR, DT 140 58 il 4% 356 il 28 3z i, 12 i 04
o R A B MIIE T M 228 v A, TR
RER G A AN R N BE R AC I BEIG F 2 5
AD FRR BA: B R A BRI W AD I &R AL S
I3 FKF BIHLHRIAR DG , W AAAE KA 45 44 A D B TS 2h Y
SRR
2.1 AD®AJRE X4 X o ae i 48 %

FERRAFE I AT 1 BARASTT MCLAR S5 {d iR
N Kk Bz J2 9 ALFF {5, % BLMCT H & A4 2 L (8]

2 BRI ALFF i 2 25 FEAR . Zheng S5 0T 58 &
B, 5 (g et B AR H L AD SR 3 ALFF (B 76 S5 F078 0]
SR (] AN A XS T R . A,
AHOCHIESE Je BE AD KB 35 At [m1= AR 20 A s
[ 45 [X 3, ALFF {H FRAIC, 117 ReHo {H FRAIR = 2 AL P/
a1 F 57 R 1 I a1 <070 N T W 1 = 1 R 1 S g 1
BRI ] REAFAE IR S RERIOT . & b InlJE T T00H j2 2
Z 551 SO 3 £ o W £ 2, BT I S
TCTAERSG, ST DL (5 2 AR5 A B, 4 s A 0 A2
T B 2 B8 S 03 T R LR D RE I T YR
B A W AE BY ts—MRIL A G SHic A2 4T 55 W22
MCI,AD %, 25 5 /R MCT AR #1655 [ 4 o 38k
T, AD S5 35 T N oAy 8 i DXl R R R
AR, T A 2 B B B T 5 s DX Z5 R J0% 184 o,
DA B0 B 5 7 B X T se B A
KR AR A5 SR UL AD B E BT 0 ]
M4 5102 A YT C I IX 1 B & Zh gk sh 2 &
AR TTRESE: AD AR A BRBLA .
22 ADWIRIREG S AR 4Rk E S AR X
BRI ST A I AD AH G A 5 0 265, 475 BRI )
2% (Default mode network, DMN) . $f 417 % ] & 4%
(Executive control network, ECN) | J& & iz zf) % 2%
(Sensorimotor network , SMN) Z£"' . DMN 1 A K i =5
GIN RN B Bl T BRI SR S N S
1 2 SN OGS i R i R D), £ R AR R AR S Al
] LRI S8 A ] D R TR N A X
Greicius 5™ B AD £ #5101 45 56 52 2152 i X dnl
DMN ; Zhang 25> BIF55 2 W], MCLFT AD H 20U J 0ty
[ R A ZE TR /)N 25 DMN DI B 28015 2
RS, B TE AD 2 it J i R P AEAE DMN Y A
28 H R D RE TS 2l AR [R] 1 B 45 5 5 53 A WFSEIESE AD
% DMN N FC 2 2 RIS, (HAE MCI Bt , A5 il
[l ) FC S M5 , Al BE-5 MCLE # DMN B D) REAL
TAVEAR G, 31X 5 RE L2 S I BIF S 45 SR A — 2L,
1M AD £ DMN PA 2 38 M S 19 DIl 5 AR AR
AR TURR i X H 2 8 45 ™, 4R DU DMIN 203 18 AD
HIN2W AR Z —. ECN 8 T/EICHZ 1F
PR SIS B, Zha S L WLER AD B
ECN WY BEIG 36 , & 8L AD 3% ECN & [ [0 Fi 4y
U FC W] 820, HaX A sUE SV R iR A
Ko SMN 7E iz 3l F1 4K 1A 8 ot J7 T B A 8 2AE T .

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 3099



2023 B _+HB FNH  *Vol.25No.9

rs—MRIBF 58 25 5 7R AD H 3 KL & A % i 12 g s
fisk 1) [A) s 18 B SMIN 19 FC 458 550 DL A 5% 3% B i )
RINRETE B0 S AD BRI s A O, L
IR X 2 1 450 0T RE SR AD I PRFRAE 77 A i 2
FEAD 9% B AR 2452, BOLD—/MRI g 76
T 7 0 1 G DX 94 [T ), T X0l S Bl 7 8 37 ) o 28
DIREWG 0, 185 Bh Z R AR 3 BT 5 T B DA R i 1)
A DA% 5 U0 T g 451 T 18] 4 X B 6 R E 1T 2 A
JE RIZ W R AD RIS W 1% E e S5 T 4R K
o A WFFEIESS, R MR A TG ROFAE 258 (£
ZRURFE) B 2585 AT 1T sURYT AD RGN
FWZFARAE TRy i EA EE R X,

3 BOLD-MRI AT 5t %I AD A9 38 Bz fiff 52

ST AN BOLD—MRIHEA  FEZ A AN
T fie 3236 0 75 SO R A e SO i X BT 7 A ) A
X RE SR RUNE , AT AR 22 A5 2 A B 1 — 25 SR T of
AN 5 i S80I B [ A7 QIR ) S 520 B i
ik 550 07 ML 1) A0F 9 2 T A 9 ) e, L v SR B T o
i 7S M AFDRT I PR S i DX T 9 25 SR 3 BH R
K T LN A T R IBYT AD 1R B, AT 4
B SR G EI AR L CINT A P P N N
L RE A VR T /NI A [ I S RN S
IR X o T30 AD BB 7 38 i X 224~ A B S i X
FDMN T eI ) K% 4 1) AR, R AEH R IR YT

e
3.1 AR R TR AD 4 2R AR
311 RER

KEBESRAENE LB ET, 2R 9T AD £ N AT
A2 B P e R A1 DA R DGR X
T 2% S8 B DN RETS 3 o T BRAEN Fe oA 1 e
P 0 AR 7 ONS R 196 Bl ) 52, A B S 5 AR
A% IR HEE 08 A 0 P Bz Jo 55 0 [l R M % 15 5E A 5
DI 00 26 32 e 3 o, i s B0 DRI A A0 M 9 1 ¥
I 5 FiT B JZ AF DMN XN Y S RE TG 3, 15 5 A
R T REAH G XA 2 Tl e o Jia SFRSE R B, BT
MCT RIS, 2o M 55 0] 0 [l A il
o] ALFF {6 TF =5, #2 AT ALFF (ELREAR s 30 (T 5 | o
i A ARAR (D) T BRI HE S o WU M1 2 515 R
SGEAC AL PR A8 B 2 B3R R e B 5 SR AT

) A VR T PR I I X5 A I PR B I BETA e e b1
YIAHIE, AT BESZET FIAE FE A1 BB 3 1 S B AN X
3.1.2 KA+

K CHEE TG S LI HT A% 26 D) RE 1 il D) 28614
25 Bz S RTINS & BRI R AMIA L[] | T
/NI B A DX R S T T [l v T
BOLD {55 I 25 1458, 106 B J00 3K b o Cnl 915 A0 L1
ZERI I X (DI RETG B . Liang 2597 48 14 ] AD i
HET R AN A4S JCHTE 3 min B9 MR , & 815
IEHE YA, AD S DMN GE B2, 5 F0is i 2
101 N N Ny o) R o S B i e R o
s JE ANy B RRTH TR /A2 DMN R 22
ANAEHF R G R B A RGBT, SN YRS
TE SR 2 5 A BEAG S FE , His 1 0 o) K o
L & HE X DMN W6 M (9 98 5 78 F — 8 R L RB IS
HEEICIZTIRE . D3 A, 38 Ak I & LR SR A
rh [l DX 7 A AD R e T R R A W 3 OE A
XK, 3% AT FEXT T AR B BE AD HE B9 IR TT AL H Y
JiTml
3.1.3 APITR

FTTR O 2R 0 S, T IR RS 28 SBT3 /= v
R IS IVARCUPTING =P L i | | R % R 1 12 S L AN
U RAR T DD RE , FEIRYT AD O T HA — 2 T R
AR 1 74 A5 45 FH 20 P o =X (e 2. 5 R o B A L
R B A GE BRI RIAME T B 3
[l Fig & AT /N B rp ke f [m] S5 A0 e A2 A 56
ki DX B0 5 AP 2% 6 51 AD £ AT 7 T L
YRIT B HIRFE 29 10 mm, #1445 U5 32 A B A, 18] B
38 3 U, AR FFSE 1 min, MEE & BRI 5L 30 ] 34T
55 B 4 7% T DX 2 A A M v el L [ A
R0 i 1 DA P A 1 e A D W b G T N A A
H5EH, X B 5012 B SR, SN R B
BYIH S, S BRI BB A e AR AR 1] R T S ]
RN E JRYT AD IHLTHIZ —
3.14 AXER

W7 DL Z 487 BA T 0 pf 1 2 A
FH R H TR 7 A28 O 2 5 G D BED)
FENEY] . AT TESXT 6 6] AD R N Lk T H
B0, B RIRE 1 em 455 & B4 RS [m] 2= )
BRI B[] R TRD I TR RN B SR R i X
IRV 5 >R FHA S TR, R IUE 5 40 5 AD AN ¢

3100 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERNZEAR-PERUL % DN EZHHR

R HE B 20 mm S5 L2 ) RIS S B8 1k, %
S 2L 45 R I 24 A S [ B SO L AD 4L A
IR /NI B 46 DX IR e S P R, L BT
HRR B R U O AT R R G
RIS , W BB, 2 S RT3 B 5 /NI 2 5 A
1 R R 00T R A P 5 A i 0
IV I /NG DX AT i e AD AR S P R R 1X
3.2 AFRl % SRAL T I AD 89 fim 2508 A R

AR R PO A R 2SR, B
P 2 IF £ TR R, i T2 B, LA B A
B TFAE . A 2 R I TR 25 =2 2
AT FFIAIT AD 25 3 R RAT PR, TR R
JH MRS S 52 % B, SFRIA 28 R R 3L
/G2 Bk 2 AT ]S Tl U e 3
I 5 IV 101 S5 X R < A 1 2 5 02
TIRE , R 2 DMN A oo i X, B S0 40 (S
By T 2 S T RS AR G L Ok A
T 7T SR A B A [ 5 S I 3R, D A
% . A MRUFFSE & B AD & Ht 5 X 5
Th ] ) 46 388 4 11} BB AR™, Zheng 5 ] 14 6] AD
B KT b R 9 1A FC IR, R
P G 7 T 94 5 30 0 X 32 368 4, 0 T 38 A X
i 5 Shan 25°UF F 4 AT 45353, 610 AD 2835 U4
K BTG B T U/ N A7 R ] 22
B 20 TS T 462 I, T A X 35 Bl
TEPATICAZ AL 55 (9 MRIBFSE P, AD B3 3 5 X 3,
FIVEL Al A 455 B /T XS /5 104 [
FOROE I . MCT AR F R0 2 9 il 3 B 5 AD 28
ML U T 2 15 (L7 45 S AT 45 01 ] 114 B 3 i
WG, W EE A A8 b OO AD SR /N
] ST [ 45 X K, 1T RS AIVATT AD F B X
BEMRIX b R BR300 5 7 T 5 S 4
DA X P9 ) 73 03 ol A 5 e ) 2 [ i 3 o
JE AR 1T DMN A6 PE 33 TT R % 7 2R
TF AD B H RSB 2 —

4 BHEERE

AR IR AT S AR R AR T /MRTEAR Y

)R, BOLD-MRIZEHR & 3l i 7R YT AD ikizk
I A R0 AT A PEAL T [ Bt 2 PP A i i R
B BWAR G 22—, 25 ik, AD FIF B VAl
T RE S5 5 T BRI | Fialy ] 45 22 A g XY 1)
fE1% Zh 5%, H 55 DMN . ECN . SMN %5 fixi % 4% () Zh g 16
FEYIMC . FHHAYT TESGE AD SB35 11212 VA
Tifie AT Be 70 55 O I HA B T AL, i 5 LR
R0 ]V R A 2 ) R X I T RE 1 B
S DMN (1) 5)) BE 2 42 [0 AEAE — 2 ROAH DG o BRIt 1
AN 5 AR RSN AL ) A DG I, R BE A AE & R v -
X X — TR AL

H AR 350 AD (9 i 80 AL A 5 R A T
A3 R (BT e — e 1) 8. D T MR A &)
B, 2B PRI RE A AR 6- 14 BIAHX R, kR
AN BT 4 R s G DD BB Bl X B
25 M, BKRT RE RS A T 45 B0 R B . Qi
T T )y 2R VR R R B RS — 3, e
oG DX AFAE S 43 25 57, R BRI O =X BRI v RB 45 52
M) A DX [0 A5 S 1) 28 A 38 S e B o B, (EL N FE R VE
A M AN . QFEEHRNATT L, 24 e B ORIY
J& B DB BLAG , 1T A 2 X B AR VR YT BB 5T 4
TEAXS R o R A SCEEAOWER T 4 il 7 AL T s 1Y
PO B X T RE AR Ak, TR S A Ok FLRSC AL AT IS A
RAON 1 26 S B R0 C AL st o) 37 194 i DX 5 B o) HE v BT
Z ] 1) S5 ) v AN B A

Y B 5% 2 B, B 750 AD B LD i A o2 4
WM . 7655 MR & 52 Qo b R IR AZ R 5
AT AD 9 i 80N AL, S AT e b R 5 T Y
REA P i H S wa B 52 45 L TRl sk e ) 0 =X L ok
T VR B A 45 1 3 R e O R, 7 4 o
sz R 2, TR AR R B 121 . T AD il
PREZ R, &t 230 97 8 2 DL IR BURE 22 o B Al Y
Z B A o WO TFA Rl AL A I RE ARG
WA, BEFEXT AD g B K R I R R BT BB R i X
BRI, BRI A 2 R 2= B R £ 5 1
TRITEE R FH A 30 55 M DX 3 R VB AR LR, 2 2 X
SR o 2550 97 AL 7 4 AR, T A 5HE Bh & AR 7E AD
RN ST

EZETHE B

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 3101



2023 B _+HB FNH  *Vol.25No.9

10

11

13

14

15

16

18

19

3102

Scheltens P, De Strooper B, Kivipelto M, et al. Alzheimer’s disease.
Lancet, 2021, 397(10284):1577-1590.

Bohlken J, Jacob L, Kostev K. Progression of mild cognitive
impairment to dementia in German specialist practices. Dementia,
2019, 18(1):380-390.

LA, PR, BT, 45 . 2020—2050 4 i R I R R
TEBLINBEE . BTR Seifg B AR SR A4, 2019, 1:289-298.
Mossello E, Ballini E. Management of patients with Alzheimer's
disease: Pharmacological treatment and quality of life. Ther Adv
Chronic Dis, 2012, 3(4):183-193.

Briggs R, Kennelly S P, O'Neill D. Drug treatments in Alzheimer's
disease. Clin Med (Lond), 2016, 16(3):247-253.

Jia Y J, Zhang X Z, Yu J C, et al. Acupuncture for patients with mild to
moderate Alzheimer’s disease: A randomized controlled trial. BMC
Complement Altern Med, 2017, 17(1):556.

SRS, R, T, A AT B IR TR R PR R R A
BNk 22 A Ak ) BDIR meta 2347 . T BR 24 5 4), 2022, 19(32):
67-74.

Huang Q, Luo D, Chen L, et al. Effectiveness of acupuncture for
alzheimer's disease: An updated systematic review and meta—analysis.
Curr Med Sci, 2019, 39(3):500-511.

FIEE, JTECE, TN . BRSO B LR VS T PR K
IR 2 (R 22 iR), 2019, 40(1):5-9.

TPk R, SRR, Rt . I RE IR BT R I A ISt e . o e
VPS5 G215 2475, 2016, 14(4):371-372.

R, U, L, SF L AT RIIG R DF S P Y Rs—MMRI 2347 J5
i 10AEMENL . A3 F 132 2%, 2020, 43(4):568-571.

R, B rs—fMRI. DT R TH-MRS £ /R 25185 2R R 14 1o
PER . BEA(5 ., 2018, 31(13):41-44.

Lv H, Wang Z, Tong E, et al. Resting—state functional MRI: Everything
that nonexperts have always wanted to know. AJNR Am J Neuroradiol,
2018, 39(8):1390-1399.

Agarwal S, Lu H Z, Pillai J J. Value of frequency domain resting—state
functional magnetic resonance imaging metrics amplitude of low—
frequency fluctuation and fractional amplitude of low—frequency
fluctuation in the assessment of brain tumor—induced neurovascular
uncoupling. Brain Connect, 2017, 7(6):382-389.

Shan X X, Qiu Y, Pan P, et al. Disrupted regional homogeneity in drug—
naive patients with bipolar disorder. Front Psychiatry, 2020, 11:825.
DeTure M A, Dickson D W. The neuropathological diagnosis of
Alzheimer's disease. Mol Neurodegener, 2019, 14(1):32.

FHBG BARFE, WK, 55 . BRSO BUR L X IR 7 25 0T
FORBERE . FPIEZY2A 8K, 2020, 55(23):1939-1947.

R, 5KF, TTHbRe, A5 BT RE SR BT A BT AR S RO I PR i
WUR I B A0S SRR MRS . IR RR AL 12 27 243K, 2022, 37(4):
458-464.

Zheng W M, Cui B, Han Y, et al. Disrupted regional cerebral blood
flow, functional activity and connectivity in alzheimer’s disease: A

combined ASL perfusion and resting state fMRI study. Front Neurosci,

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

2019, 13:738.

FE, FIY, 10423, 55 R B S AT IR IR
MR N HI D BEAY B . P I R AL B 2220, 2019, 34(4):371-377.
Yang L, Yan Y, Wang Y H, et al. Gradual disturbances of the
amplitude of low—frequency fluctuations (ALFF) and fractional ALFF
in alzheimer spectrum. Front Neurosci, 2018, 12:975.

BRPHE 2, A4, J i, 45 . 26T A P13 Chinese2020 fi
A P B JR R S5 A LS MR i o PR AR R, 2019, 35
(1):9-14.

Humphreys G F, Lambon Ralph M A. Fusion and fission of cognitive
functions in the human parietal cortex. Cereb Cortex, 2015, 25(10):
3547-3560.

Buckner R L, DiNicola L M. The brain’s default network: Updated
anatomy, physiology and evolving insights. Nat Rev Neurosct, 2019, 20
(10):593-608.

Sperling R. Potential of functional MRI as a biomarker in early
Alzheimer's disease. Neurobiol Aging, 2011, 32(Suppl 1):S37-S43.
BRI, AR, BIAEIR, 25 | 25 5 D R0 LR R A e B DA S e 1
BB IR S RE R T B RE P S A 2 24 3R 2021, 41(13):2902-
2907.

TV, AR . TR S BRI AR P DA B A 25 M 0 2 22 A e
ST ZE O B i 220 o w20 SR BE A R 2019, 46(4):
461-465.

Greicius M D, Srivastava G, Reiss A L, et al. Default-mode network
activity distinguishes Alzheimer’s disease from healthy aging:
Evidence from functional MRI. Proc Natl Acad Sci U S A, 2004, 101
(13):4637-4642.

Zhang Z, Liu Y, Jiang T, et al. Altered spontaneous activity in
Alzheimer’s disease and mild cognitive impairment revealed by
Regional Homogeneity. Neuroimage, 2012, 59(2):1429-1440.

Agosta F, Pievani M, Geroldi C, et al. Resting state fMRI in
Alzheimer's disease: Beyond the default mode network. Neurobiol
Aging, 2012, 33(8):1564-1578.

Qi Z, Wu X, Wang Z, et al. Impairment and compensation coexist in
amnestic MCI default mode network. Neuroimage, 2010, 50(1):48-55.
RBELSE, oo, EOR I, A5 . BTJR 21 B o P v B DA M P 2%
DIRESEHSCR I IMRIBIESE . b [ v 7Y BR 25 45 51527 238, 2022, 20
(2):107-111.

Drzezga A, Becker J A, Van Dijk K R A, et al. Neuronal dysfunction
and disconnection of cortical hubs in non—demented subjects with
elevated amyloid burden. Brain, 2011, 134(6):1635-1646.

Cai S P, Peng Y L, Chong T, et al. Differentiated effective connectivity
patterns of the executive control network in progressive MCI: A
potential biomarker for predicting AD. Curr Alzheimer Res, 2017, 14(9):
937-950.

Zhu H Z, Zhou P, Alcauter S, et al. Changes of intranetwork and
internetwork functional connectivity in Alzheimer’s disease and mild
cognitive impairment. J Neural Eng, 2016, 13(4):046008.

Brier M R, Thomas J B, Snyder A Z, et al. Loss of intranetwork and

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



ERNZEAR-PERUL % DN EZHHR

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

internetwork resting state functional connections with Alzheimer’s
disease progression. J Neurosci, 2012, 32(26):3890-8899.
Yang H, Zhang J T, Cheng J N. Effects of donepezil on the amplitude of
low—frequency fluctuations in the brain of patients with Alzheimer’s
disease: Evidence from resting—state functional magnetic resonance
imaging. Neuroreport, 2021, 32(11):907-912.
Zhan Y J, Fu Q H, Pei J, et al. Modulation of brain activity and
functional connectivity by acupuncture combined with donepezil on
mild—to—moderate alzheimer’s disease: A neuroimaging pilot study.
Front Neurol, 2022, 13:912923.
BRSSO, 2N Oy, A TR N A B BIL A BIF S R . R AR
A%, 2022, 13(8):121-124.
Zhang ] P, Zheng Y, Wang Y J, et al. Evidence of a synergistic effect of
acupoint combination: A resting—state functional magnetic resonance
imaging study. J Altern Complement Med, 2016, 22(10):800-809.
TR, ZEERE, A, A R ORIE U RE RS IR U TY .
R RAE, 2013, 29(3):51-53.
FIR, BECH, g g%, N RS S T RE R L IRERB S E R
BRI EAR N 45 B 5200 . T [ S8 A2 25 3, 2016, 36(12):2986-
2988.
Jia B H, Liu Z S, Min B Q, et al. The effects of acupuncture at real or
sham acupoints on the intrinsic brain activity in mild cognitive impairment
patients. Evid Based Complement Alternat Med, 2015, 2015:529675.
Onitsuka T, Shenton M E, Salisbury D F, et al. Middle and inferior
temporal gyrus gray matter volume abnormalities in chronic schizophrenia:
An MRI study. Am J Psychiatry, 2004, 161(9):1603-1611.
Zheng Y, Wang Y Y, Lan Y J, et al. Imaging of brain function based on
the analysis of functional connectivity — imaging analysis of brain
function by fmri after acupuncture. Afr J Tradit Complement Altern
Med, 2016, 13(6):90-100.
AEIGeke, ST, R BL, & JET MRUEF IR (1 LA i 200 3 i X
XTEBTSE . A EE 25(5 R, 2020, 37(3):63-66.
Liang P P, Wang Z Q, Qian T Y, et al. Acupuncture stimulation of
Taichong (Liv3) and Hegu (LI4) modulates the default mode network
activity in Alzheimer’s disease. Am J Alzheimers Dis Other Demen,
2014, 29(8):739-748.
Zhu B, Wang Y J, Zhang G F, et al. Acupuncture at KI3 in healthy
volunteers induces specific cortical functional activity: An fMRI study.
BMC Complement Altern Med, 2015, 15(1):361.

3, TR, RZELE, AT N E AN BT A TR LB Fe 7T
,L,\E% rrAE R 252558, 2020, 35(11):5474-5476.
Zhou Y L, Jia J P. Effect of acupuncture given at the HT 7, ST 36, ST
40 and KI3 acupoints on various parts of the brains of alzheimer’s
disease patients. Acupunct Electrother Res, 2008, 33(1):9-17.
BRI, XU, £53CHE, S5 . BHIRIRR T ORI S35 7 RO A ) i D E X

A BEPERE IL IR LR AT ST . B HIATFSE, 2008, 33(4):267-271.
A7, BT, A B ] RS Bl JR T RS B G ) RE R AL

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

PRBAR IS0 . E G RFESL, 2005, 9(1):120-121.
LiuPZ,LiCP,LuYT,etal. A case report of acupuncture at Neiguan
point (P6) for paroxysmal supraventricular tachycardia. Complement
Med Res, 2020, 27(5):364-368.
AP, B, PSR AT SR A 2% ORE BT % SR i 0 e e
AR . AR B2k, 2005, 38(2):118-119.
R, B, ARTT, S5 BHAIN SE O AL [ S AEAR ST (MRT
IR DIREMARAISENE . TP IEEF %, 2005, 25(11):784-786.
Bostan A C, Dum R P, Sirick P L. Functional anatomy of basal Ganglia
circuits with the cerebral cortex and the cerebellum. Prog Neurol Surg,
2018, 33:50-61.
IR, AR, BRI RS AT . o B R e A
i, 2016, 22(7):945-946.
220, FEH, SRE, S5 BEII DU OR” O B IR BRI K LA >
IR S X B R AE 1 42 A R-1B AN R -2 AR . £
JIFSE, 2016, 41(2):113-118.
FREL AN, AR, S BPRIE R B AR UG B g
MRIFSE . 7 B2 R EOR, 2006, 22(6):829-832.
Wang Z Q, Liang P P, Zhao Z L, et al. Acupuncture modulates resting
state hippocampal functional connectivity in Alzheimer disease. PLoS
One, 2014, 9(3):¢91160.
Zheng W, Su Z Z, Liu X Y, et al. Modulation of functional activity and
connectivity by acupuncture in patients with Alzheimer disease as
measured by resting—state fMRI. PLoS One, 2018, 13(5):e0196933.
Shan Y, Wang J J, Wang Z Q, et al. Neuronal specificity of
acupuncture in alzheimer’s disease and mild cognitive impairment
patients: A functional MRI study. Evid Based Complement Alternat
Med, 2018, 2018:7619197.
Petrella J R, Wang L H, Krishnan S, et al. Cortical deactivation in mild
cognitive impairment: High—field—strength functional MR imaging.
Radiology, 2007, 245(1):224-235.
Parra M A, Pattan V, Wong D, et al. Medial temporal lobe function
during emotional memory in early Alzheimer’s disease, mild cognitive
impairment and healthy ageing: An fMRI study. BMC Psychiatry, 2013,
13:76.
Jlitge, WS, ORI, 45 AR NS A IR b B B I 800
J BRSO 1 R ) B I 2% e 2 S . AR TP R 2 R A, 2021, 44
(3):1-7.
Fischer K, Guensch D P, Friedrich M G. Response of myocardial
oxygenation to breathing manoeuvres and adenosine infusion. Eur
Heart J Cardiovasc Imaging, 2015, 16(4):395-401.
] 208, X2, XUME, 55 BT R VER 0 20 3l 2 = BT AN,
SAHT . ETHIFSE, 2019, 44(1):66-70.
i WA Bl A, SR, 45 . 3 T I RERE IR UIR B AR BB B B 5T
IM&M)? EHRIBESE, 2016, 41(5):474-478.

KSR, A0, E o, S RRRERORTE R RIBT S s S
ﬂ%ﬁ?k—ﬂh B2, 2022, 24(3):911-917.

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

3103



2023 B _+HB FNH  *Vol.25No.9

Progress in the BOLD—/MRI Brain Effect of Acupuncture Intervention in Alzheimer’s Disease

Ren Delin, Wei Yuting, Su Mingli, Zhu Tiantian, Yan Xingke

(Collage of Acupuncture and Massage, Gansu University of Traditional Chinese Medicine,
Lanzhou 730000, China)

Abstract: Alzheimer’ disease (AD) is a neurodegenerative disorder characterized by memory impairment and multiple
cognitive deterioration. Acupuncture intervention in AD has potential efficacy, but the mechanism of onset is not clear.
Blood oxygen level-dependent functional magnetic resonance imaging (BOLD—fMRI) has the unique advantages of
accurately locating abnormal AD brain areas and monitoring and analyzing functional activities, providing technical
support for the study of AD brain effects. It have found that abnormal changes in functional activity in response to brain
regions and brain networks are closely related to the development of AD. Previous studies have shown that acupuncture
can exert therapeutic effects by improving the functional impairment of multiple cognitive-related brain regions and
brain networks in AD, which may be the mechanism of brain function in AD. Based on BOLD—/MRI technology, this
paper elaborates on three aspects: commonly used data analysis methods of AD, the brain function mechanism of AD
pathogenesis, and the brain effect study of acupuncture intervention in AD. In order to provide a reference for further
exploring the brain effect of acupuncture intervention in AD.
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