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Research progress on acupuncture-moxibustion regulating brain energy metabolism to

intervene in Alzheimer’s disease
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[ABSTRACT] Alzheimer’s disease (AD) is a common neurodegenerative disorder, and brain energy metabolism
disorders are closely related to the onset of AD. Acupuncture-moxibustion is one of the effective treatments for AD,
which can significantly improve AD symptoms and slow down the progression of the disease. The mechanism of its
action has also been continuously studied. This article summarizes the relevant research on acupuncture-moxibustion
regulating brain energy metabolism to improve AD. The results show that acupuncture-moxibustion mainly improves AD
brain energy metabolism disorders from the following aspects: 1) regulating glucose metabolism disorders (promoting
glucose transport, increasing glucose uptake and utilization, and regulating glycolytic activity in the brain) , 2)
regulating mitochondrial structure and dysfunction (improving mitochondrial structure and dynamics, enhancing electron
transfer chain activity and ATP production, inhibiting abnormal opening of mitochondrial permeability transition pores),
3) improving insulin resistance and damage to the insulin signaling pathway, and 4) restoring amino acid and lipid
metabolic imbalance. It plays a role in neuroprotection and delaying the progression of the disease.

[KEYWORDS] Acupuncture; Alzheimer’s disease; Energy metabolism; Review

BT IR S B (AD) & —Fh 5 B UIAIOCHY  Y RB I AR AR 2 PR IE LA i 2 ZUAE A= L)
MR AT RSO , B R R B AT MG RE AT BERY EE BRI N R R AU B AT 5 AD K U
FERA T RE T RS AD I R H W, A 3 BEAE ARG, J& AD o B R op i) i A P 028 2 —1
BB B W T, T 2050 4F @ ER AD SRR T FEABL, AD B I AR IR 1 BE A AL A N AE e AQ
LISAZ . 2 s B b i I S e e e, e ERR AT A R L, M RE 5 AC g AR Ak S A N T e T R
R RN R, R R AL R TUUE SRR, B TR, AD M N e e R S
MY A, C Ry 2R A DA M E R, FBEWINEY, Ak, MOk Z R 5O TR

[DOT] 10.13702/j.1000-0607.20250813

S| AR 2w, Uy, W A R e R A B A T R A RS B A T R R [T ] AT I 5T, XXXX, XX(XX) : 1-10.

T B SR - H 8 v B 2 BE 50 0 2024 4F BE L T T iR (2y2x-2024-2x03 | 2y2x-2024-2x09) 5 2024 4F 55 K 2000 B 5 3£ 4 W0 H (2024A-
082) s Hft b B 25 K22 5| 3k A A FHIT IS 3l 4 1 H (2024 YTRC-06)

BIS1ESE ™ 2%FL, E-mail : yanxingke@126.com



. 2 .

Acupuncture R esearch

AR B AT TE AD KA R b BT B T
AE 12 R R 2B AT 1R 5 Y B 3R S H 4 5
B SR E AL, B O OF ST AD S AL A 7RG
IR Z —

B R EIRYT AD W BIAMA TR Z — T A 8K
o R E BN S S eI B AR BOR 7 etk
I N S B AR NN N R 2 T 7 T R i o
K, BE R A HAD BUAL AT T A B R A I Y
AE T AQH AR BRI BE 22 T IUAD BIBESE H £ 32 31 5¢
TE o AR SCRUEL 1 AR B 5 SCHR L 35 3200 Bt 1 4 760 Bl
PRI ZE L ZORE IR T BE R AT R 1 2K IR M BRI %

S MR T AR I L L AR R T B 2
i N A AR AD AR AL, ZER I E

1 ADS5RHNEEREHZEHNXR

5 B e A B A R AD %5 £ Rhdi 2B 17 PR g
95 B 3 2R A R, L AT BB AR T O 3 e
RFAE VI PROE R 1 B g P R AR S & L
M TT e B fE 5, 1 BB UE M AR B 1 (AB) UL LA
Taufk it B AR AL M UF AD & A4 K&, 54 A
e, =z, AD AN AR Tau #E H i B Wi iR
b 2 55 T B AR e 2 5 i A QR S ) R B AR i
SH A RO o
L1 P A s AR 5 405 D 0 ) g

i A S B AR BE RS B AL AR R T
2% AR X BB i R A =, X B AR g R A A B A
B BRI R R SR AD I B N D)
il 400 07 1 7 PR3, 0 LR A 4 R A ZE L LSk
Ry RE B AT B RICPL S R G5 T RE R
B L R o 40 - b 2 e i A K Ok A 4
AD R BB h R EEAE M . AD R E 4
WA HE B S, TN R A AR 2 R A s )
H 2 5 B M AT 538 0 #2482 58 B9 AR i 25 1
PSR AT B AD &AM AD v o AR R
(T B R B 5 R A DA T R A AR O A ST
R R CBER T, BE AT SRR 4
T 20 0 I 1 BE AR KOF R Rk T RE R AR &
2 fi BB i 0B | IR 2 B 4 T8 SE TS RUA A T e
WA 25, AD sh ¥ 52 56 AR RN AD BB ik P9 277
PR EZSTie % TR N S KR RTINS TR LN iR e S
%, ATP W7~ A g /b i i oo X AR TS BRBETT T
R, e S BON I D RE AR B B R OK O &
5 AB MR K Tau 2 A 09 i A6, B 452 i A 0

e i RAE S & 2 RepEe  WaE R Taufk
F ok Bl R Ak, (0 b 28 I 2 A 98 45, 52 i A 0 T
AEUT. SO, A AR AD /N BB AL b % B
R T 2 AR A1 AR K- B 5 18400, 38 5 K
PRE S S /N B B R A TR Y. 7E AD
o T Je 30, I e JB 4 it - P 5 e e 4 I BB 2 A8
SRFSEINE , oA A A A — 25 AR i Y
Al RN M EON R A B DL e I
LTE N

P O AT i PN RE R AR SR B R i B AD
TA 1 T i 45 405 A TG B LA DAL O, RN B P
AT RE SR IRIT AD IO B IE 2 — .
1.2 AD Yo 3 8CAE 52 0 filg 9 B AR R S

AD BT (1 955 B 2% R LR AB LR TE WL 1Y & 4F
BE A Tau 25 m JE 05 R A6 19 B0 09 B 28 o F 4 4
25120 33 S B AR AN A AT LA SE i R A RS i
X il P9 i A S R A R AN . A E ST L
APP/PS1 % F H /N BRI B A= B (W T ) 70N BB ik 4
AIREACUE, 45 A & B, B R DR /DN B M A 2 0 A T
A RUY R D =R IR A (BR IR ) Sopf 42 388 o
(TR A 2T i ) 55 vk JB 349 [ A, DAL Ot 4 0 0
PR B 2 AR T R SORE A 0 R FH SR RIS, F
17 5 SR8 B A 2838 Ao Y Ak AR Y
Az RN AR A BE S B0 T R T AN I A 4R b R AR A2
P42, BHLRG 2 R A i 1) 1E AR, 51 A I B K
P A ZE AL, 3 — 20 R AD 5 3L AR AT P
L PR PR

Bk AR TR 52 el i N AE i AQ I =2 A, R R
A B Tau B 10 BE 52 A i N g s A . A B 938 i
w5/ B Tau, & B/ BUT Fr i 22 30 00 JBE 0 38 A4 ¢
B PR 1 FH A2 400, 0 T e B RS A A &
Z AR -1(IRS-1) B R A0 16 PE 02 48 3 1 ¥ 5 %
g K5 28 00 R b 3 B T aw M AR K i 22
RIESES; 00, Tan T A 50 RE W T R £k
BARTIRE e B AU ZE AL A Al B sE T, i — 2P
M ICAE T SR T2 WA 2R AT R 25
AT, AD REAE A AR 1 R T S 3
b f8 AR R MR A EL X R RELE Y B A 3R
LA AN 2 B 8 7 ) B R A9 R0 28 fioh 25 2 11 B 22 UK )
K2R, i H AL BB LW PR R 26, R AR Al Tau 19 9%
BLIRTi

2 SHRIET AD N A BE 2 R R AL H
Bt R IE B IR AD B ST B 1R M 24 T 212



Bt BT 5

- 3 -

WA Ty BB R HE 2% B 25 R AT P AR O T EL A R Y
W o MAT, R AD Bk PN fE R A 5 YA
T2 A IR A R Y A A 2R L A LR A 5 A
F T Al B4, o 38 R 5 3% HSPT AN B B 2% - I 4
O 5 S SE TR g A R A A I
2.1 R A AR R L

TR A — A~ BB f A A B TR R 2, R A A
B L R AR R I P A 2 W 3 23K L T Bone
BEZA R S AD By T B B e, LK A 2 A i
405 0T B AD A IR B BT AR, AD
R T 25 A 25 L A o B AL AR T2 Sy i
250 B A SR I PR R O R JECR R R R
DAL TR iR 3 R A2 B AR A Ak R A R I PN A A
W B 3z B o TG P 2 0 R 5 R R LR G P b
T A 195 1k R 4% T BT AD AR o
2.1.1  fEHERN N AR s

KA e A B G nla 4 0, H A8 & AL SO T
AL Y8 5 R 5 M It G B R 2 A T 0L YR G
G ] ) — 38 B B, i 4G B s B (GLUT) BE
J2 2 5 L G B B O R T B I B AR 1, U R A
R EE S N ZY,GLUT1.GLUT3.GLUT4
SR TR LE I B B 3K ) A M B AL A S R
T 7] W LA B A 8 L M o R 7 3 R I 2 2, R i
2 2N PR P T B . WS R B, AD IR
425 GLUTL . GLUT3 4% 1z 8 [ BE Y 53 4% V)
A SEE o g B B GLUT 9 3 350 /0 2 Jin il AD
s ERUERAIE (4 e 3811

IR I G SR A O 4 K TR AD B
KB DX GLUT1,GLUT3, GLUT4 % ik 1) %
M), 235 SR % BB R0 241 K B 3 A4S 2 1 A 3 8 K S 34 B
B REAS, 28 BT S bR B 0 2Rk B vy
i, 22 WY 058 S R AD KRR S XA 4G B Y 5
e, W HoE A AR e . A AR e &
SR EE T T W 2 B O R S 4 GLUTL,
GLUT3.GLUT4 & [ F ik 1 m , [ i ] #0AC B
S B - OE L TS ALIT 2 H # HR (FDG-
PET ) W28 2 &1 ) m] DL 35 AD K BRI X 25 4% 15
W p O 2 B A 38 O IR 0 i O 2 G S B
M GLUT1.GLUT3,GLUT4 i 3 ik , iF i & #5136
¥7 Bl AE 2% AD I AR .
2.1.2 F e M PR 2 0 B R

IV PR 2 W 1 A A5 H JBCRN ) X 28 0T T g
FI ARG B 2 OCE 2 B R A2 32 AD 1y 0
s AR AESY AD 11 1A AR 35 LA 2 1 | DX S8R S

I 5 R S 1 1 O RO Ak DT 7 2B T 4R S 1 ik g
HEH O WS R B, AD K N A A A
Oy AT AR Y AR R A A XI5 U 0 T B A2 4 1 IX
Sl v B TG, DR O A A 2 5 R M 2T
ZE ik D BE T B E 1 S BON M T REZ 4. B,
FIH PET $4 AR %& 30 AD fili N Y WELEZ 2% B2 iy 27 it
I i f S T A i X1 R 2 R
IR B S 2L

L hE & A SAMPS /N L £ 7Bl A LA
ORI AR 7], AT I 3 AR R A 18- 80 I AR A
Wi (CF-FDG , — Pl 7 2 5 25 L4 ) i 52 30, 4800 Al 41
] 3 o 5 ) I A 4 B A T R A R e SR
R AR IR E B A VR AR (CE AT BN A K
7 REFE R AD /NRUSR I B AT R 20 PF-FDG
BEHOR st AD/NRZE SR RE T o Lai X g
FAD KB AT o o R LT i
BRI R Y A A R DA s g 2 KON T
fiE o B L X Ah , A7 AF 58 & BT ) mT DL B v
N T e 1 1 NS~ i1 AN e A )
R RS, LA L &5 SR SR Fe i a4 v A S A
7] W B B B AR oK P R HE B AD N RE T Y
EH .
2.1.3 VT Bk PN AR I A T

AD A AR AN A5 i i 4 0 4 L R 2L
A C L5 A 2 A T A AT A AR i S A e
P28 T0 2 R e AR SR A M, 32 B RE o ok R R W A
L T AR T A A A B 0 I R A, L R AR
FH 2 15 7 %5 B FOBE R R R TR IR R O 7 AR ATP,
R A X6 R R B A 28 ek A% 3B RN AR 8 R R
SEZMEIE N BT, BB AD WK R
JE G N A 8 T X R 2 %) 5 BRI I ek
A o S BONE E AR AR, Ak Hh B BE AT PR DA
e 1 TR . BRI R TS L RS (AMPK) J2 4 1F
HLAAR B f2 A 1 A2 9 G B o B, L o 2 i A
SRR TR i R0 R Y R A R AR I R AR . LY
LS L B 5 APP/PST /) B AE B2 48 35 A ik 3
N H )8 B AR FHAIL ) MIRT Ak 2% 58 40 i 75
(MRI-CEST ) H¢ A A5 /)N B 1 5 %9 WG, & 30
HL L T O S R, [ B 5 AR
fifk K G BE P ARG 2k B S 0 A0 OB SR IT .
6Tl 11 R W -2- TR il / SR W -2, 6- W 1R T 3 A T I i
VOB M2 FR R )R] SE S EOE AMPK {2 i
Vg R T A AH G R 1 10 2 1k DT 488 1 A SN R A
K e WA NS 2 R TRl VAN QNS 1B e



Acupuncture R esearch

2.2 PRI SORLIRZE K T 1) e B A

2R KR AN A N AR R R ) E BRI, S
JCAE R AR O R, HIEH TR 455 #2420 45
A BE B H 2, R RES A M REZ e T
2 Pl 2B AT MR P K2R IR R, AD B H b
Z—o BF R IE i M RARZE R 5 Bl ) 2k $R T
B s i (ETC) W M5 ATP 7= & 9 il £k {4
W F P A 4L (mP TP ) 58 1S5 1 B 8 42 # 28 0
A A OE & HAE AD A 2R AP VR
2.2.1 BRLRRLE S 8h f12%

LR A SR B A RUZ R 45 1) A B 2% L 45 4 2 1)
FE Y Al 2R A TR 25 25 1) 04 2 43 B 42 5% e Ty
Al Y I A 45, B AT Bl 52 s PN A R, 5 B0
TREVAE o ZRL AR 1Y 45 #4 A% A 32 B iy kL Ik oy 2
S A sh S IR, Rika A S a2
Bl A7 Ak i B BB AR ) ) 2 AN AL TR s 2RO AR 1Y
B2 FE i b e R 5 R AR o0 A 5 T Rg L R 4k
20 A= 3R ) 8 D7 T R 4G AR Y. kiR sh
2 IR A A 25 (5 2 ORE AR 1) e 32 T R A7 B A 8 £k
e AR R BRAC, KRR W i — 28 &
(L EZD vl I NP EY T I B

Py e R | DN R ot s N W N = S
I3 3% T DL — R R PR T S F IR,
BRIV 51 2% TE 235 48 20 14 50 [A) 22 45 (SAMS0) |, #E i 41
PR ER GRS IESR TR LN RN B Ll s TR LN
HAC S B AD MRITE R . 2R R R AR
RIIERCEH 7MWWl LU m AD /) RO 5 &
AR B2 2 2ok A U 98 2R 11 MIC10 . MIC60 Y 3
K B 7R S G T R A G i R AR s 45 4 B 1 i 2R
K, HE T AR A 4R A S5 4 R T AR L R I AE 1R
W, 48 w2 202 RE Ty o A E B AR AR ) AD A5 A
AN A Rl 1 N A N R
SRR A R AR 5 A ] Il el | R A AR R R T
FH 3G 0, R A il G AR L SR GK I G 0 ok A
SR LRI BT, 5 5T R
F T 45 B A — B, 28 Lnl A0, B R AU AT D B 4 el
e ZORL R TE 25 45 0, 0 B 3 3 1 9 R AR SC BR
1) 2% 3K 4 15 HLOE 8 25 /0 RN DB L 803 AD I Y RE &
R B = 2 4500 2 50, i 10 4E 52 AD Ji 17 1) i Jg
2.2.2 #ILETCHHHES ATP &

SRR S 40 R o HE R e A Ak
A6 40 i 2B A i SR ATP, 4 35 1E 3 i & o0 Fa
ASMIIGE . 50k P H At 240 B AR H il 8 00 T AR R 2R
B A SR Ak B R L 4R HE 9 ATP, & 1k B R 1L 7 2

ETCHIATP & BN ZS 5, EEIKAATP A K
Pt 1) 3% P T sl DR 2GR B L e Ok AR
fig AR . AD 4R A T B B A5 RT3 2 0 ) 2ok
PRI W55 52 1A B 2236, AT 52 i) L e o A ™0

T SO0 F O N BRI T ok AR
W Bl T O A A I I 1R B ), 28 N B
HE B A7 RB 7 G /N B T R AR I 1% 4 il
SAEMWT I VATV IEE X4 ATP % &= B &7t
FE L, JHEI L AT VA T AD R ML AT RE S R R Lk A
W il A2 A TG e, AT 3 2 A o R K% E R
o Vs 2 0] i s AL B ORI T R B, 4R
BRI U BE A R T 3 AT AR JE T & R HE APP/
PS1 /N B T DX RE A 0 SC R RE 05 . 40 i £ 35 41
LT IV (COXIV ) Ji 4 b Wl 12 Ak i AR 3 o 72 v 19 G
Al 2 — L SRR Y T RE TR E A
JiL ATP A& i i 22 /0 i 31 260 R I ORUN g 25 1
S AR B il AD KRR AL, 5 4 240 COXIV
9 26 35 B AR T 00 20 IR AR 4, 4835 B B 4
RyE TR, KB SZRRP COXIV %Kik % T+
2% W 25 B OB BT R Wk AT A AR i ) ORI
COX IV ik, DI B 3% 28 b 14 7 W 4 2 66, 38 fin
ATP =4 7E AD B i T R ¥EAE M o &5 Bl A, &
T AT R e AD SRR EE S AR T T VI
IV I P 00 ARG 32 T il 41 20 ATP K-, #2076
SR AL R BB i, B ZE AD W HERR
2.2.3 I mP TP i i 5 % T

mPTP A7 T 2R AR B - h 2 & A4k e 3
MR A LA, 322 i A AR B S
T PN IR R B T R TR B R A SE R EE B D
(CypD)#H 1 . mPTPJE Wit AD 2 ki 44 #ft 28 o0 2
fE B 15 1 A WL, T s 5 R S B R AR
B EERNEZ—. CypD 24l mPTP &Y & % L
55, AD B3 i CypD &% it i & F+ i, H CypD ]
5 N UUA A AR KR RS A T L AB-CypD B &
Yy, A JE mP TP 3l 38 JF k™, 5 8020k 1A 1) 58 1 .
B AR RN VA T S AR, B AD K BB
R, 2 25 R A Rk T 2 AT RS, K R 2k
LR CypD 3k b 25 AR, 42 7 51 7 38 i 410 ) £ %
& CypD 23k , i B mP TP BT A, s 4% 28 ki 1A
05, ol 2ok A e QI B A5, & H5EA YT AD B4R
L X 54T 2090 BF 5T 45 A — 8, B4, 5
GO 3 9 43 o ' B ARG T e A A R 3 AL A T
BCRES , BB = L7 AT B @ BR AT AD /N R 2
5 S mPTP i& . 25 L nl A, & & 0l LU AR AD



Bt BT 5

- 5 .

AR mPTP i %, 7] CypD ik Ll mPTP
BITE B, PR3 kL VR D) 16, 0 2o IR RE AR I, &
FERT VAR AD B9/EH .
2.3 WU PG RARPUMEE B A5 o

R Bk 2 o B B 2 AR R I B R RS R T
PUARE A Pyl S EE MO RS R RS
2 585 BR AR L S il T 33 1k 2 3102 DL K AR
FRIAE 5 38 R G0 1E 8 ) fig J2 OR B K I D) fg iz
PRI A BRI AT o A58 4 B0, B8 DR 19 & s B 3 22
Fe Iy 1 5 2R 4y W B AN R AL 2% B B AR
B HE BT, AD BB 2 I bt A7 A B 0 e 2 K
(IR) F Bk &5 R A5 5 1% S R, A 2 & ¥ AD
Bk k3 RUME RS 7, A NI AD & —F i IR
SR AR R RS B KK T
1 SZARAE h KB 22 22 G0 BT A S AL AR i h 34 3R 8
R LECONIE EE AN N e S e R S
PR, 2 R Jo 5 28 A 5 30 I A7 i, G A 4 AR
o RE AR A a2 kA ALY, Wk, g AD
[ 5 F AT AR 5 A5 5 38 B0, W B R s
PE AT B8 & 28 fift AD A OGN HRE 1 T B 0O A 280K
Z—

1B 55 BT A T A S G R I R A
WA % U0 AH G o B A 1t JULIBE 3 3 (PISK) /45 F K
it B(Akt) 3 fif 2 fi o 26 ML ik 5 2215 5 30 %, Bl
G M 3(GSK3) J& H T i 43 7, A 4% GSK3a Ml
GSK3B W/~ 5, Jif & 28 K He ml 3 o 99 il PISK/
AR [ 08 P 52 W0 i PN A 2 0 R ORI, 3 A
ABULRL, e AD IR, T % Al LAV Y PI3K/ Akt
5O P OGRSy AR IR W SR R B R AE AL
S, T O R 0 B R ARPUIRAS A B T 4R
TE 10 4 A R AC R B AD REAR o B B AR SO
SR 2 Hz 15 Hz ., 30 Hz 3 Fh i % v &1 34 68 o 3%
AD RN R 2 2] 52T ae 48 m e E 24k
[ i R A2 AR -1 M PISK 3 H B9 235K, H 15 Hz
130 Hz 1697 BCRAE T 2 He, 400 v 41 AT A8 1 5%
W) A P B 5 A S B S B s AD /N BRUA B K
o X AT R S A SO TE R R 3RS
] 3 % DA 25 44 W] 3 4% PISK/ Akt 5%, g3 AD /L
oG 50 B AR (R SRR oY e B, R S 0oL
5 AD /N 2 X PI3K/GSK 3 il 5 41 ¢ 85 H 1Y 3
IR IKF-, T 03 1 P B 2R KT L AR B TR A
WA T REWR . & F FUIHGE R R A R
AD K FL 5 X PISK B R 1k (p) -Akt . p-GSK3B &
M & mRNA K |, 28 PI3K/Akt 38 # #1 il 51

LY294002 E i J5 , LT B Bk R 5 &R (5 5 Rk
KOV AR 22 2, etk 2 B R Ll g
PI3K/Akt/GSK3B {5 53 % Lk 2l 36 AD K BLUIG N 1
EPFEACKOE , AR TT AD BIFEHT, Hogh B 5 iR
S5 TR ST A — B, R B B A i R Y
PI3K/Akt/GSK3a 5 PI3K/Akt/GSK3p 15 & il %
ORI DS E N 1 R R AW
HEF5 N R BRI RS B A AD A OGN AT BE
TR
2.4 E AR N AR

AD S8 35 i 7 250 A B0 ) I A 2
PRI RE 1 0 55 1k 25 1F — 25 51 R i N A 78 I )
R B 7 oA A A2 M P IR, A0 B R AR
TR ARG B FLIR AR A5 S R S G e o X b
T, EEARE SRR (Glu) M4 & B, Glu i #f
25 0 R TR B 2 ok 1) B, Bk 22 T M I 40 4 B e b
N - G R I A A A B ATP, 1R A A 4 R
AE b R SRR T YA SR Glu i Kz
TR 2235 AL AF 5% 22 5 hf 28 28 fk o] SR 1R BB 25
e /0 5 fig P A B AR O TR0 AR TS ma g 9T . 0 A
SR R B, AR 2/ 2 T DL T
AD K RO S A PR AR E R Rk . B I
20 11 A7 B2 TR B 3 A TR P L R e LR UM TR
TR BE Glu B LRSS R A A R TS A
SR % i R it W] OB R R T G N S B AR S
A 2t AR I A B AR A BF T B A — B S S
{EL 1 e /D 1 — A BF 5% B2 P i R 4 M P A8 R R s a2
PR Glu B BUA B2 o A I, R SR AF 52 v AT 22
5 5T I I 20 4 S R 7 32 R % AD RE RS S
o A5 14 A B TR T

K (49 B Jot 5 1 AR T g i 4128, B o 2 4 i
FEE 1) 6 A 45 K 1 4, BB A5 i 7 B I, 7 4 15 K I )
e HAEEEH. BREBESNERESHE RS
P AH DG, AD I gl B A P e 5 A R A
8 Z2 R0 R oA ALk B i B AR S AR
SH 00 IR 5T B N S AH G B A 4 i T R LI [
8 Z KN HE I E(ApoE) . ApoE &I i £ 3¢ 25
VRN EE R G2 2 5 i g AR i ) — oG
R, RIS ETRE SR R B, B SRR
Al DL R AD /B S X ApoE2 ApoE4 % &, {2 if
ApoE 5 AR5 &, I i B AR sk 2> AR T
M A AR B BRI A SR H A AT RE
THE AD K R I X ApoE %3k, fE F A N1k, s>
TUBR, F 17 208 28 5 2 36 AD 1 BRE R .



Acupuncture Research

3 N

ZE Lk W RE AR S AD & A R R
VIFA G, 5 RAE R — PG e iy h 297 i, Al o 2
AR 2KV R Z2 5 2 A R Tl g AR
R e AD B 2% 21102 KON RIT R , B4R YT AD
MIVE T o AR SCHE 2o 6 45 75t B 5% I8 i g e AR
e AD P LEI AL G < (1) 38 1 A HF ik N 7 2 b
I8 AR e I PN 2 R IR R T LR A PR A T
T M = R0 AR LR i PN R 3L
(2) 38 3 “ Pl LR AAR 25 4 5 8 T 2 $2 T+ ETC I T
5 ATP =& 306 mPTP 38 i 5 5% JF 5 = Fh 7k
FH IR A8 L) R 458 22 0L R 25 1 R Dy g % A% 5 (3) 3 4o 4
4 PI3K/Akt/GSK3a 8 PI3K/Akt/GSK3B 15 5 i
BT P L R TR B R AR 5 (4) AT AR &2 M P
iz g BRI AR A .

SR, 24 1 5 T 41 72 2038 B =AU B0 AD 1Y
BL I B 55 30 A7 A 1R 75 42 48 A i — 20 SC TR JL A
(1) fioi 20 2152 2= Dy e 1) 56 LA 31 F il 4600 5 e o 4l
ML Z Bz A . oK R 2 R G b BLJE R J5 4
JitL 5 W 28 50 Z (8] A7 AE — B 28 B AR T 09 fig i A0
I %, BTV I J5 400 ML - o 2 A 10K 2R Al 2 AD R
A R CEALR R R OCHEERIN R . A D
5% B IE S B J mT Bk AL TR e J5R 40 A 45 4 461 43 L
i S Ak 1 R TS 0T A0 L, AR i /b i — 2B 0 Y
3 A8 B2 R IY IS 0T 40 B - 28 0T B ik 5 ) 0 1 B
AT R FEAR 2 AR AP AR FIBL 55 A AR
AT Al 5 B0/ 0 40 i 2 e 2R LT I AR K AR A,
MR AR 5T G TR /NS T A AR AD RE BRI P &
FERIAE FIBLH] o (2) Zobr iR 2 di ia iy e i T 7, 3
WG AR AD B A R R oA EEAE L HHA
5% 5 /0 56 1 B e Xt o A 28 A 1 8 5 AR
FH o (3) I 5 5 538 I R e w2 1l 4 2515 5 I 40t
13 359 45 5% e i e ot AR, A8 A BT 5% 22 4 P e R
B 5 22 A 3 O B A F KT 1 AR AR T4 S X
19 £ 2R HE AT S I I 3R BURR M AR Y R e AR D e T
B G 0T IR e I 2R A S A R A R AR . ik
TE4 5 B WEFE T, I 4 1 2% N bR iR AR R AR 1)
B 0 RE RS T 0 AD B/ FHALE, LU N 4
FARYT AD $& At 5 58 53 B A S
RIS A1 H W REZE R 25 00 58 . fE 3% =24 R R
ESTETENEES LS QLR

S % 3k
[1] SCHELTENS P, DE STROOPER B, KIVIPELTO M, et

al. Alzheimer’ s disease [J]. Lancet, 2021, 397 (10284) .

[10]

[12]

1577-1590.

SUN B L, LI W W, ZHU C, et al. Clinical research on
Alzheimer’ s disease: progress and perspectives [J]. Neurosci
Bull, 2018, 34(6): 1111-1118.

OSSENKOPPELE R, VAN DER KANT R, HANSSON
towards

0. Tau biomarkers in Alzheimer’ s disease:

implementation in clinical practice and trials [J]. Lancet
Neurol, 2022, 21(8): 726-734.

BUTTERFIELD D A, HALLIWELL B. Oxidative stress,
dysfunctional glucose metabolism and Alzheimer disease [J].
Nat Rev Neurosci, 2019, 20(3) : 148-160.

PENG Y H, GAO P P, SHI L, et al. Central and peripheral
metabolic defects contribute to the pathogenesis of Alzheimer’
s disease: targeting mitochondria for diagnosis and prevention
[J]. Antioxid Redox Signal, 2020, 32(16): 1188-1236.
JEIZS, ST, B, S N B SRR 1
& APP/PS1/IN AL RS 5 B 2 2T e AL Re Jr [T ). v [ 52
95 Ml 4=k, 2022, 28(6) : 43-53.

ZHOU JJ, TAN Z H, YANG Z, et al. Modified shuyuwan
mediated mitochondrial autophagy improve APP/PS1 mice
oxidative stress injury and ability of learning and memory (in
Chinese) [J].
Medical Formulae, 2022, 28(6): 43-53.

LENNOL M P, CANELLES S, GUERRA-CANTERA S,

Chinese Journal of Experimental Traditional

et al. Amyloid- 31-40 differentially stimulates proliferation,
activation of oxidative stress and inflammatory responses in
male and female hippocampal astrocyte cultures [J]. Mech
Ageing Dev, 2021, 195: 111462.

ALIEV G, PRIYADARSHINI M, REDDY V P, et al.
Oxidative stress mediated mitochondrial and vascular lesions
as markers in the pathogenesis of Alzheimer disease [J]. Curr
Med Chem, 2014, 21(19): 2208-2217.

WANG Y Y, YUSF, XUE H Y, et al. Effectiveness and
safety of acupuncture for the treatment of Alzheimer’ s
disease: a systematic review and meta-analysis [J]. Front
Aging Neurosci, 2020, 12: 98.

JENSEN N J, WODSCHOW H Z, NILSSON M, et al.
Effects of ketone bodies on brain metabolism and function in
neurodegenerative diseases[J]. Int J Mol Sci, 2020, 21(22):
8767.

TR, B2, BRKLL, B S T TR IR 2 R A 1
A B BF R [T ] b [ b B A 2R 2 k5, 2020, 26
(12): 1897-1900.

ZHANG H Y, YIN Z G, YANG Q H, et al. Research
progress of acupuncture intervention on metabolomics of
Alzheimer’ s disease (in Chinese) [J]. Journal of Basic
Chinese Medicine, 2020, 26(12): 1897-1900.

HIRONO N, HASHIMOTO M, ISHII K, et al. One-year
change in cerebral glucose metabolism in patients with
Alzheimer’ s disease [J].
2004, 16(4): 488-492.
SAMANTA S, AKHTER F,

J Neuropsychiatry Clin Neurosci,

ROY A, et al. New

cyclophilin D inhibitor rescues mitochondrial and cognitive



Bt BT 5

[14]

[16]

[22]

function in Alzheimer’ s disease [J]. Brain, 2024, 147 (5) .
1710-1725.

WANG W Z, ZHAO F P, MA X P, et al. Mitochondria
dysfunction in the pathogenesis of Alzheimer’s disease: recent
advances[ J]. Mol Neurodegener, 2020, 15(1): 30.

KEFE, BRI, FEE . PSR AF 5 10 R A )
Il e % 15 BT R 1 R0 S 0 1 BIF S R R (D). BUAR B 24 5 f
HEWFFE B T 2%, 2021, 5(3): 121-123.

LIU X Q, LIANG F R, WANG B J. Research progress on
the influence of insulin signaling pathway on diabetic cognitive
dysfunction and Alzheimer’s disease (in Chinese)[J]. Modern
Medicine and Health Research Electronic Journal, 2021, 5
(3): 121-123.[ Sogou ## Hr % 3% ]

SOUSA L, GUARDA M, MENESES M J, et al. Insulin-
degrading metabolic  and
neurodegenerative diseases [J]. J Pathol, 2021, 255 (4) :
346-361.

TRUJILLO-ESTRADA L, NGUYEN C, DA CUNHA C,

enzyme: an ally against

et al. Tau underlies synaptic and cognitive deficits for type 1,
but not type 2 diabetes mouse models[J]. Aging Cell, 2019,
18(3): e12919.

W oeite, NEEDT, RRYE, SE . BRI BOR A 2 AR B 3L A
AL T B E B BF TR [T ], o XS R P e A
2024, 41(8): 692-697.

ZENG L H, BU L F, XIONG Y, et al. Research advances in
the pathogenesis and intervention of Alzheimer disease and
diabetes mellitus type 2 (in Chinese)[J]. Journal of Apoplexy
and Nervous Diseases, 2024, 41(8): 692-697.

WO, RERRAE, TSR, AF L RLIE RS AN - 22 T AR IR
BEAE AD &A= BE R P i/ T B 45 B OB vh 24 04 T TR (7).
I SR T R 2 A0, 2023, 29(8) 1 1-9.

HAN G H, KANG S H, YU H N, et al. Effect of astrocyte-
neuron coupling imbalance in development of Alzheimer’ s
disease and intervention mechanism of kidney-tonifying and
marrow-filling TCM prescriptions (in Chinese) [J]. Chinese
Journal of Experimental Traditional Medical Formulae, 2023,
29(8): 1-9.

TIWARI S, ATLURI V, KAUSHIK A, et al. Alzheimer’s
disease: pathogenesis, diagnostics, and therapeutics[J]. Int J
Nanomedicine, 2019, 14: 5541-5554.

ZHOU Q, ZHENG H, CHEN J X, et al. Metabolic fate of
glucose in the brain of APP/PS1 transgenic mice at 10 months
of age: a (13) C NMR metabolomic study [J]. Metab Brain
Dis, 2018, 33(5): 1661-1668.

F RO AR I T AN A SO I i T ) L R A BT
IR R R 5 S R SR R AR T ] A A Bk, 2022, 34
(9): 1126-1134.

WANG Y X, ZHAO L. The role of astrocyte aerobic
glycolysis and its product lactate in synaptic plasticity in
Alzheimer’s disease (in Chinese)[J]. Chinese Bulletin of Life
Sciences, 2022, 34(9): 1126-1134.

RHEIN V, BAYSANG G, RAO S, et al. Amyloid-beta

leads to impaired cellular respiration, energy production and

[24]

[27]

[30]

[31]

mitochondrial electron chain complex activities in human
neuroblastoma cells[ J]. Cell Mol Neurobiol, 2009, 29(6/7) :
1063-1071.

SKEIE, AR, £, S A EUBORLE A M PISK/Akt/
mTOR 15 5 i 5 0 36 B 7R 9238 2R /0 B2 A 2 g Ja (7],
T E G R A Ak, 2024, 44(3) : 324-330.

ZHANG Y N, LU H F, WANG P, et al. Shenghui granules
improve learning memory in Alzheimer’ s disease mice by
inhibiting PI3K/Akt/mTOR signaling pathway (in Chinese)
[J]. Chinese Journal of Integrated Traditional and Western
Medicine, 2024, 44(3): 324-330.

MARCINIAK E, LEBOUCHER A, CARON E, et al. Tau
deletion promotes brain insulin resistance [J]. J Exp Med,
2017, 214(8): 2257-2269.

WL, skaE, WA TE, % . Tau sk M 76 B R 2RI SR ok 28
KL 5w [T]. b [ 2y B A4 g R A ek, 2023, 37
(7): 506.

YAO SF, ZHANG X, DAIY Y, et al. Effects of tau protein
on mitochondrial function in Alzheimer’s disease (in Chinese)
[J]. Chinese Journal of Pharmacology and Toxicology, 2023,
37(7): 506.

PAN R Y, HE L, ZHANG J, et al. Positive feedback
regulation of microglial glucose metabolism by histone H4
lysine 12 lactylation in Alzheimer’ s disease [J]. Cell Metab,
2022, 34(4): 634-648.¢6.

ALLDRED M J, LEE S H, STUTZMANN G E, et al.
Oxidative  phosphorylation is  dysregulated within  the
basocortical circuit in a 6-month old mouse model of down
syndrome and Alzheimer’ s disease [J]. Front Aging
Neurosci, 2021, 13: 707950.

IR, HIEWE, ARG 12 S IR 1A % X B R 2%
T BROW 0 BF 7k B (7). W36 0k 7T ORE B2, 2021, 40(8) -
718-722.

LIS Q, DONG P H, ZHU L. Research progress of exercise
regulation of cerebral glucose metabolism in improving
Alzheimer’ s disease (in Chinese) [J]. Hubei Sports Science,
2021, 40(8): 718-722.

R ¥y, AE, SRREbE, RO A IE £ 7 BT AR25-35 A
i B8 L6 PN R AT L4805 B FE T LT ] o S 6 O R 2 2R A
2020, 26(5): 26-33.

WU L, ZHENG Q, GUO Y Y, et al. Effect of Zhenxin
Shengshui  Yizhi Fang on damage of human brain
microvascular endothelial cells induced by AB25-35 (in
Chinese) [J]. Chinese Journal of Experimental Traditional
Medical Formulae, 2020, 26(5): 26-33.

NISHIDA Y, WINKLER E, SAGARE A, et al. Decreased
glucose transporter 1 expression at the blood-brain barrier
exacerbates Alzheimer disease-like phenotypes in mouse
models[ J]. J Neurol Sci, 2017, 381: 768.

WIRHE , AR, B, A BN 2 KX AD K R T X
GLUTL.3. 4 B wa [J]. w2 [ B2 [ 25, 2021, 32(12) :
3060-3063.

WU JY, LI X, WANG J, et al. Effects of acupuncture at



Acupuncture Research

[33]

[39]

[41]

Baihui and Shuigou on GLUT1, 3 and 4 in hippocampus of
AD rats (in Chinese) [J]. Lishizhen Medicine and Materia
Medica Research, 2021, 32(12): 3060-3063.

W, EEE, i, MmO e EH Y PISK/Ak/
GSK-33 18 i 538 B 7K 4 1 B oK BB AR 85 [T ). oy [0 v G 2
L4k, 2025, 45(6) : 714-721.

CAO Y, WANG JC/Z), JI XY, etal. Tongdu Tiaoshen
metabolism  in

electroacupuncture  improves

Alzheimer’ s disease rats by regulating PI3K/Akt/GSK-3p

glucose

pathway (in Chinese) [J]. Chinese Journal of Integrated
Traditional and Western Medicine, 2025, 45(6): 714-721.
ANY, VARMA V R, VARMA S, et al. Evidence for brain
glucose dysregulation in Alzheimer’ s disease [J]. Alzheimers
Dement, 2018, 14(3): 318-329.

YULIJ,JINJL, XUY, etal. Aberrant energy metabolism
in Alzheimer’ s disease[J]. J Transl Int Med, 2022, 10(3) :
197-206.

WILLETTE A A, BENDLIN B B, STARKS E J, et al.
Association of insulin resistance with cerebral glucose uptake
in late middle-aged adults at risk for Alzheimer disease [J].
JAMA Neurol, 2015, 72(9): 1013-1020.

RYU J C, ZIMMER E R, ROSA-NETO P, et al
Consequences of metabolic disruption in Alzheimer’ s disease
pathology[ J]. Neurotherapeutics, 2019, 16(3): 600-610.
PROTAS H D, CHEN K W, LANGBAUM J B S, et al.
Posterior cingulate glucose metabolism, hippocampal glucose
metabolism, and hippocampal volume in cognitively normal,
late-middle-aged persons at 3 levels of genetic risk for
Alzheimer disease[J]. JAMA Neurol, 2013, 70(3): 320-325.
PIERT M, KOEPPE R A, GIORDANI B, et al. Diminished
glucose transport and phosphorylation in Alzheimer’ s discase
determined by dynamic FDG-PET[J]. J Nucl Med, 1996, 37
(2): 201-208.

Zelg, mol, B, S5 F RO AE i T S A R WL
FLER X SAMPS AR JRI /I BRI 1 L DX 26 A 19 52
[1]. gt saeik, 2015, 34(2): 176-179.

JIANG J, GAO K, ZHOU Y, et al. Micro-PET observation
of the effect of electroacupuncture on cerebral hippocampus
glucose metabolism in SAMPS8 mice with senile dementia (in
Chinese) [J].
Moxibustion, 2015, 34(2): 176-179.

HIEE, FRARAZ, AL, LB S M AR T X APP/
PST XU e IR/ I Bl 4 4 W AR 2 2D e 12 Re o s [T
Ak g 2%k, 2016, 31(5): 1983-1987.

CAOJ, TANG Y S, LIY J/X), et al. Influence of electro-

Shanghai  Journal of Acupuncture and

acupuncture therapy of ‘Tongdu Qishen’ on learning and
memory capacity and cortical glucose metabolism in APP/PS1
double transgenic mice (in Chinese) [J]. China Journal of
Traditional Chinese Medicine and Pharmacy, 2016, 31(5) :
1983-1987.

LAT X S, RENJ, LU Y J, et al. Effects of acupuncture at
HT7 on glucose metabolism in a rat model of Alzheimer’ s

disease: an 18F-FDG-PET study[J]. Acupunct Med, 2016,

[43]

[44]

[46]

[47]

[48]

[49]

[50]

34(3): 215-222.

PENG J, ZENG F, HE Y H, et al. Influence of

electroacupuncture  on  COX activity of hippocampal
mitochondria in senescence-accelerated mouse prone 8 mice
[J].J Acupunct Tuina Sci, 2014, 12(4): 199-202.

CUISY, XUM Z, HUANG ] T, et al. Cerebral responses
to acupuncture at GV24 and bilateral GB13 in rat models of
Alzheimer’ s disease [J]. Behav Neurol, 2018, 2018:
8740284.

LIU W L, ZHUO P Y, LI L, et al. Activation of brain
glucose metabolism ameliorating cognitive impairment in
APP/PS1 transgenic mice by electroacupuncture [J]. Free
Radic Biol Med, 2017, 112: 174-190.

HSIEH C F, LIU C K, LEE C T, et al. Acute glucose
fluctuation impacts microglial activity, leading to inflammatory
activation or self-degradation[J]. Sci Rep, 2019, 9(1): 840.
HARTE . O I i A BT 2R 8 R 1 £ T F 5 0
(V). A2y e 53 22200k, 2023, 37(S1): 66.

XIAO Y T, YE T Y. Research progress on the role of
glycolysis in Alzheimer’ s disease (in Chinese) [J]. Chinese
Journal of Pharmacology and Toxicology, 2023, 37(S1): 66.
LI J H, ZHANG B X, JIA W W, et al. Activation of
adenosine monophosphate-activated protein kinase drives the
aerobic glycolysis in hippocampus for delaying cognitive
decline following electroacupuncture treatment in APP/PS]
micel J]. Front Cell Neurosci, 2021, 15: 774569.

BLAGOV A V, GRECHKO A V, NIKIFOROV N G, et
al. Role of impaired mitochondrial dynamics processes in the
pathogenesis of Alzheimer’s disease[J]. Int J Mol Sci, 2022,
23(13): 6954.

BeMgss, R, #e AL, &5 MBI B TR X SAMPS /) B
TAREARAERB I b Ep B FERRE,
2018, 25(3): 58-63.

LIANG M T, ZHU H, DONG K L, et al. Effects of Bushen
Huoxue acupuncture method on proteomics expression in
amygdaloid tissue of SAMP8 (in Chinese) [J]. Chinese
Journal of Information on Traditional Chinese Medicine,
2018, 25(3): 58-63.

FRE, KT, BHE, 5. SCRY APP/PST /Ut K AT
AU B R AR s 45 4 2 11 MIC 10 \MIC60 [y s [ ] A
B2k, 2022, 37(1): 140-145.

LICY, ZHANG N, XIE L S, et al. Effects of moxibustion
on mitochondrial cristae remodeling protein MIC10, MIC60 in
the hippocampus and prefrontal cortex of APP/PS1 mice (in
Chinese) [J]. China Journal of Traditional Chinese Medicine
and Pharmacy, 2022, 37(1): 140-145.

AN, AT, AR, AF BRI BT JR T B AR /N B
T3R5 B oA Gy B 1 G B 1 5K R s i g
S L] R R 2 (R AR, 2018, 25(2): 59-64.
LIYY, LI G C, ZHU H, et al. Effects of acupuncture on
behaviors, expressions of Fisl and OPA1, and mitochondrial

ultrastructure of mice model of Alzheimer disease (in Chinese)

[J]. Chinese Journal of Information on Traditional Chinese



Bt BT 5

[53]

[56]

Medicine, 2018, 25(2): 59-64.

B, INEAS, FEHAAE 85 IR R S vk X B R SR I B
K SRR T i 28 JU R R AR Bl ) A A DG RS [T ], B AT
FT, 2015, 40(4) : 270-274.

LUO L, SUN G J, DU Y J. Effect of“kidney-reinforcing and
govenor vessel-regulating” of acupuncture plus moxibustion on
mitochondrial dynamics-related proteins in  hippocampal
neurons of rats with Alzheimer’ s disease (in Chinese) [J].
Acupuncture Research, 2015, 40(4): 270-274.

AR, RAE, AL, 5 IR BHANE =X APP/PST XU
SN /N BUSE fil 28k S i (7], Bl 2R I PR A% R, 2025, 41
(2): 83-88.

CUIQQ, ZHU C F, ZHENG S P, et al. Effect of Wenyang
Bushen moxibustion on synaptic plasticity in APP/PS1 double
transgenic Chinese) [J].
Acupuncture and Moxibustion, 2025, 41(2): 83-88.

JI W H, TANG X, DU W, et al. Optical/electrochemical

mice (in Journal of Clinical

methods for detecting mitochondrial energy metabolism [J].
Chem Soc Rev, 2022, 51(1): 71-127.

PEREZ ORTIZ J M, SWERDLOW R H. Mitochondrial
dysfunction in Alzheimer’s disease: Role in pathogenesis and
novel therapeutic opportunities[ J]. Br J Pharmacol, 2019, 176
(18): 3489-3507.

O, BRR A, MO, 55 dL g0 SAMPS /N B 5 2 R 1A
I W2 B il 52 5 AR PR R SE R (D], B e Ak, 2012, 31
(7): 524-527.
DONG W G, CHEN C Y, Effect of

LIN L, et al

electroacupuncture on respiratory chain complex enzyme
activity in SAMP8 mouse hippocampine mitochondria (in
Chinese) [J].
Moxibustion, 2012, 31(7): 524-527.

TSk . S G B R B X LR R I BE A A IR T
APP/PST/)EUARFIBE B A HL BT 52 [ D AR - pUAR i 2 24
K2, 2023.

SHEN Y. Study on the mechanism of moxibustion enhancing

Shanghai  Journal of Acupuncture and

subunit I of mitochondrial respiratory chain complex in
hippocampus to improve cognitive impairment in APP/PS1
mice (in Chinese) [D].
Traditional Chinese Medcine, 2023.

R, S, L, AF L AR B R R AD R R S 2k
fk CypD IS T]. shaE B2 243, 2014, 29(7) :29-32.
CUI X, MA R, TANG Q, et al. Effect of Yishen Tiaodu
CypD  of

Chengdu: Chengdu University of

acupuncture-moxibustion  on hippocampus
mitochondria in Alzheimer’ s disease rats (in Chinese) [J].
China Journal of Traditional Chinese Medicine and Pharmacy ,
2014, 29(7): 29-32.

DU H, GUO L, FANG F, et al. Cyclophilin D deficiency
attenuates mitochondrial and neuronal perturbation and
ameliorates learning and memory in Alzheimer’ s disease [J].
Nat Med, 2008, 14(10): 1097-1105.

B, T, R, SF 8 BB A R AD K BRI T2k
M CypD By sZm [J]. A 25 4435, 2014, 29(7) : 2374-

2376.

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

CUI X, MA R, TANG Q, et al. Effect of Yishen Tiaodu
CypD  of

acupuncture-moxibustion  on hippocampus
mitochondria in Alzheimer’ s disease rats (in Chinese) [J].
China Journal of Traditional Chinese Medicine and Pharmacy,
2014, 29(7): 2374-2376.

T, T, S84 s, 4 BF X g 2R /D B RL /K mPTP A
KEA MW AELT]. KA B2, 2014, 31(1): 26-29.

FU Y, XING J, GUO R J, et al. Effect of acupuncture in
regulating mitochondria permeability transition pore opening in
Alzheimer disease mice with mitochondrial dysfunction (in
Chinese) [J].
Medicine, 2014, 31(1): 26-29.

E5g, W, SBAN, 55 = HEHET X R /N B iR
3 T AL A 9 A b e R R T B e (] B R I R 2%
&L 2018, 34(1): 59-62.

WANG L, XING J, GUO R J, et al. Effect of triple

Tianjin  Journal of Traditional Chinese

energizer acupuncture method on the activity regulation of
mitochondrial membrane channel and neuronal apoptosis in
(in  Chinese) [J]. of Clinical
Acupuncture and Moxibustion, 2018, 34(1): 59-62.

GOMEZ-GUIJARRO M D, ALVAREZ-BUENO C, SAZ-

dementia mice Journal

LARA A, et al. Association between severe hypoglycaemia
and risk of dementia in patients with type 2 diabetes mellitus:
a systematic review and meta-analysis [J]. Diabetes Metab
Res Rev, 2023, 39(3): e3610.

CANDASAMY M, MOHAMED ELHASSAN S A,
KUMAR BHATTAMISRA S, et al. Type 3 diabetes
(Alzheimer’ s disease) : new insight for promising therapeutic
avenues[ J]. Panminerva Med, 2020, 62(3): 155-163.
MICHAILIDIS M, MORAITOU D, TATA D A, et al.
disease as 3 diabetes:

Alzheimer’ s common

type
pathophysiological mechanisms between Alzheimer’ s disease
and type 2 diabetes[J]. Int ] Mol Sci, 2022, 23(5): 2687.
SEDZIKOWSKA A, SZABLEWSKI L. Insulin and insulin
resistance in Alzheimer’s disease[J]. Int J Mol Sci, 2021, 22
(18):9987.

MR, HEE, JEISCET, AF L ORMBE B R AE S 0E S A A A
Y E ] R 3 RO AR S 0GR L)L IE R 22 T 2R
2016, 43(1): 26-32.

LI D, HUANG Y, ZHOU W X, et al. Insulin signaling

pathway and glucose metabolism in Alzheimer’s diseases (in

Chinese) [J]. Journal of International Pharmaceutical
Research, 2016, 43(1): 26-32.
ARNOLD S E, ARVANITAKIS Z, MACAULEY-

RAMBACH S L, et al. Brain insulin resistance in type 2
diabetes and Alzheimer disease: concepts and conundrums[J].
Nat Rev Neurol, 2018, 14(3): 168-181.

TEUIER, EAF, BOEGE & R [R5 A BT B R 5 T K
/N BRI P IR B AR S S s 2w (7] P B AR, 2023,
43(1): 60-66.

HUO M X, WANG Q, ZHAO R Q,

electroacupuncture at different frequencies on brain insulin

et al. Effect of

signaling transduction pathway in Alzheimer’ s disease mice



10

Acupuncture Research

(in Chinese) [J]. Chinese Acupuncture &. Moxibustion,
2023, 43(1): 60-66.

XUREW , XUB K, wiig, 45 . A S5 IR 268 BT JR it BRI
B PISK/AKT 3 5 5 B ot 8 3 B b 2 (0 0E A 5 i (7). ik
S EEZy, 2016, 11(8) : 1395-1400.

LIU Y M, LIU J T, HUANG C, et al. Effect of different
factors of moxibustion on PI3K/AKT signal pathway and
cortical -amyloid protein precipitation in brain tissue of
Alzheimer mice (in Chinese) [J]. World Chinese Medicine,
2016, 11(8): 1395-1400.

IHEH, BRTF 2, X6, 45 . ALEF X APP/PST /N Rl T X %
JHG P UL 12 -3 9 /R D R D85 - 3o JEE B AL OC B 11 R AB

ARV sE e [T ], P R e 5 5k, 2020, 26(9) :
1045-1051.
WU Y J, WU K H, LIU Q/X) , et al. Effect of

electroacupuncture on expression of phosphatidylinositol 3
kinase/glycogen synthase kinase 3 alpha pathway related
proteins and senile plaque deposition in cortex of APP/PS1
mice (in Chinese) [J]. Chinese Journal of Rehabilitation
Theory and Practice, 2020, 26(9): 1045-1051.

WURHE, R, A, A BRI BT IR P B R BRI T X
Jif £ 3% PISK/ Akt {5 5 i it S i A i ACA R S e [ 7], rp g
B2 T, 2023, 41(8): 51-55.

WU J Y, LI X, WANG J, et al. Study on effect of
acupuncture on glucose metabolism in hippocampus of AD rats
based on PI3K/Akt signaling pathway (in Chinese) [J].
Chinese Archives of Traditional Chinese Medicine, 2023, 41
(8): 51-55.

TOLEDO J B, ARNOLD M, KASTENMULLER G, et al.
Alzheimer’s disease neuroimaging initiative and the Alzheimer
disease metabolomics consortium. Metabolic network failures

in Alzheimer’ s disease: a biochemical road map [J]..

[76]

[77]

[78]

[79]

Alzheimers Dement, 2017,13(9):965-984.

CARDONA C, SANCHEZ-MEJIAS E, DAVILA J C, et
al. Expression of Gls and Gls2 glutaminase isoforms in
astrocytes[J]. Glia, 2015, 63(3): 365-382.

Tl , BAE TR, S5 AL/ O 4 7O AD KU
2 RS A R L A s L], W g b BE 2 KA,
2025, 45(8): 1469-1475.

KE C, SHAN S T, TAN Y, et al. Effects of
electroacupuncture at heart meridian/pericardium meridian
acupoints on glutamate transporters in hippocampal tissue of
AD rats (in Chinese) [J]. Journal of Hunan University of
Chinese Medicine, 2025, 45(8): 1469-1475.

YIN F. Lipid metabolism and Alzheimer’ s disease: clinical
evidence, mechanistic link and therapeutic promise[J]. FEBS
T, 2023, 290(6): 1420-1453.

gk, Sk A, R, A ECH &L UK APP/
PSR S K /N BRI S B 3E B A 4 1 R 3RUIR 3 1 E KPRy 52
Wa[J]. B RIR R, 2017, 33(12): 73-77.

ZHANG X T, ZHANG L, ZHOU Y Y, et al. Effect of
electro-acupuncture  stimulation of GV20 and KI1 on
expressoins of hippocampal aB and ApoE in APP/PS1
transgenic (in Chinese) [J].
Acupuncture and Moxibustion, 2017, 33(12): 73-77.

H AL BFJe X AD BRI U T X AR AL AR G 28 11 Y
BT ID]. R B BE 2GR, 2017.

XIAO J H. Effect of acupuncture and moxibustion on the
ACT, LPL and ApoE of

mice Journal of Clinical

ABinternalized  enzyme:
hippocampus in AD model rats (in Chinese) [D]. Wuhan:

Hubei University of Chinese Medicine, 2017.

e F:2025-07-31  #18) FL 1 2025-08-27



