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[Abstract] Alzheimer’s disease (AD) is one of the most serious medical problems in modern society. The brain is the organ with the
highest energy requirements and the most active processes of carbohydrate metabolism. The glial cells and neurons in the brain tissue have
extensive connections through synapses. Under normal physiological conditions, astrocytes produce lactic acid through aerobic glycolysis
to provide energy molecules to neurons. Lactic acid is also a signaling molecule to regulate the plasticity of synapses. However, under the
condition of AD, the glycolytic process in microglia and neurons will be significantly up-regulated and produce a large amount of lactic acid,
which will lead to a series of inflammatory reactions and induce AD. Therefore, the related enzymes and pathways in the glycolytic pathway
are expected to be the targets for the prevention and treatment of AD.
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T H R IR P R B A - P 2 T FLIR AR R G
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ABAS ) Jir e s U0, A R ik 1% G A v T 7= ) 1A
A MR L, H—REAIR, KA
SORMRAEIA, XA 25 ) AN [FRRAE 3 2 FL
fi i (Ui ( lactate dehydrogenase, LDH ) A1 1A il iR
i Bl 2 & ¥ (pyruvate dehydrogenase complex,
PDHC ) (T PE @ R FT o E . LDH & —Fh [A] T,
a3 RO LIRS 2L R 5 S0l (LDH ) A% LY 2L i i
%M (LDH5) , RJPMK g 125k LDHS, fi
HEFLMR AR R AR 200 B R IA LDH, {EdEFL
TR [01] DA TR 2 P Ao R D A4 L 2308 v 7K F- B T
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2/4, PDK2/4) , {fi PDHC &b {I% 7% 1 09 B B2 1Ltk
A, PR R N R IR Z 8 A R FLRR , AR Rl 22
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BEWH, FEEARARM ST, Hi, BIPR R
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PR T RE, 1AL BT 4 M 17 53 K RE VR4 5 Y
St FERBIIN T
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YFRE e R AL S —FhE S+ &, e
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A F AL o RIS, AR AT XA E2H 2 o
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neuron lactate shuttle, MNLS ) 7 [ TCEL.
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M2, PKM2 ) il %4z 4K 1 ( glucose transporter 1,
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25 BN SRR G AL AR A0 B HR Y LR BB AR
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Y135 H H3K18la M2 5 P2 5k (0 TR ASFAE
N2k, H3KI18la AEfE 7 #% 5% 5 N 1 Rela HI% A
T «B (nuclear factor -kB, NF-xB) 5 IL-6 #1 IL-8
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DIt B S 1 AR R B, FLIRR B 5t
V5 I R b 5 5 M mT S8 P AR DG 1 BE R 1 638
{RJE7E AD fBHRIG LA K APP/PST /NG A
FLIR W BAH S PERT, 78 AD SB35 M K iipf 47T
i pH SRR, X FRER BT th FLRR R BT 3
pH ERYESRRIAITTE s, RBMRhEE, 71440
MIBET- BT | JEMFEBERITRR LK tau BERR LA
PRI, 88 ) 2L R A 8 P W I i S A2 AR T AD I
ST IRTRE AT

/0N 8 T A4 B %) A 8 B A R 7 A B R i FLIR 23
e E A2 5 40 i R 7 B BE i, B TNF-, IL-6 Fl1
IL-1B ", 7E AD BLAL/N R A & 30, 2 T 4l

('sodium rutin, NaR ) 7] LUGE 2 /)N ot 41 i 4k {4

P AR DO e fie 1) B AL R AL B 728, ek —RTR
PEER, IR, 1G9 AT 052 (AR R AL IR,
/N AR R L R 2 RESE (ATP) LATEBR AB,
AT 8 25 0 2% AD AHY /N BRI A 20805 BIURE AR O i3
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Hozs [ AR CAZ BB M s b i) pi 28 T 2L R
FEHUEH MCT2 S8R, MCT2 FRiksZ i BBzl
R 1z FIBE S IIC IS G0 F- 2R3k, AT I 40 3
ICIZINEE Y 2K (curcumin ) K HISY i it
PEE MCT2 ik it s i 22T AN XS FLIBR AR, 410
il AB BB A, WA A AR 7, B 1k 2Tt
1o, JFEMshY AD BRI g iCA R Y B R
(osteocalcin, OCN ) J&—Fh Bl 40T A= Y BT,
E R AT LUJA Y RIKSIRE, #1XF APP/PST /)N S
Y J IF A WF 52 UE B OCN A 2o 184 5% AL Jie I 441 fifg Fn
/NI ST A B BRI A, (A ARV AR . FLRR AR L
S A AR A AR s DT a2t £ 5 S 24 i
) AB A far JE e O T gE Y R, fem L
PR A T RS A T A REAR BT AD A Y
WIEITE, HSHMAEGRYTF AL, AT
BA RPN, IHHA /NI R
00 ZE R EE (futoquinol, Fut) J&—FF M
KUtk S Ak 5 9, B wh & A R4 4 .
fi 2024 AEBEFEHGE , Fut AT AR 1755 (14 1 10 A
A, B LR, AR ST R YK T R A
Mo T, Wi AD /NG SUM 2 oo Hifn T AR 5
Tau 25 A AIULEL, MIMAESE AD (& J& ¥, — it
TR, DUUH T I R BE RS — iR (nicotinamide
adenine dinucleotide, NAD ) Fij {4 K Bt iz 20 4% 4F iR
( nicotinamide mononucleotide, NMN ) 577l fixi %5
TS AB 19 ICRL /MR, PIBGEINFIRE ), /DS
TG R JZ 09 AR Il p-Tau 78, SCHEAZ N 2140
i 2 M9 F 2 (nuclear factor erythroid 2-related
factor 2, Nrf2 ) -Kelch ¥t ECH X Bt 25 1 1 (Kelch-
like ECH-associated protein 1, KEAP1 ) - Js U ARk
e B IEES —AZAT IR (IR ) MR 44 RS 1[INAD(P)H
quinone oxidoreductase 1, NQO1] %, ML E
oK, PRIPRRETT, o PRI, JFrl7E
AD 5t MR LRARR SRR BRI RE, (R
LT AR . AR LA S AR BEMERMESS
PE Y SR PRKM2 MR R S A 3K, st
PR/ N B4R BV2 v PRM2 JEDY, AT IR 2 T
20 A LR K P AN HAK 1212 ZKSF-, U6 559 /0 o 40 i
ik, BaE AD /NREYAS 2R S At aE T B I,
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0% PKM2 fIL S Y2 IR YT AD 5SS 24).
HK & W B e ny | RS i, &A 4 F

PR, Horp HK2 TF 2 W7 8 E B 2 e VA T 10 O B
05 BV, TR AT BFSEIE W, HK2 W] REJE AD 24
PG TT W0 a5 . HK2 F 2@ o TR RSN, 1]
0 2 W A A A RSO 2 W -6- R IR, R W T A Ao
Fio HEIRIE, 7E 5XFAD /) R KK Fl AD f2%
FET- REGFEA T, HK2 By kK-F W358, [
IR HK2 7] 2 0t /N BB I R RE 7. HK2 BR
EH DI RESr, W BA AR, wT LA
ST 2 SR T A AR TS e R 0E . HK2 Gl i
LR A 41 PR BH 25 7 38 B ( voltage-dependent anion
channel, VDAC) Y B % AH T AF 5 4o b 14 S i

( outer membrane of mitochondria, OMM ) %54, X
e o1 P ARRSLIIE L, ATk & NOD #¢52
RS A1 S5 F 3 & H 3 (NOD-like receptor family
pyrin domain containing 3, NLRP3) % JiE /N A 119 3%
I HK2 (il 5140e 58] (lonidamine, LND ) il
TEREPEMEII ] HK2 2 AT kAT e e 2,
LND 3497 i[5 1M AD REAL/INEUR N R )2 AB 7K
T E R 1 HK JIREA 42 5XFAD /N AD ik
PR RAE AN AIGE 1A LU R A 35 s, A
T AB il AT 5 AAE B K B ZE /N S 4
ffHr, HK2 if /] 5 #5785 H ( translocator protein,
TSPO ) M H.AEH, TSPO # 4 T fig A B2k £ 4 i
HK2 FEZRAR bR SEEE, BRS04 /NI 5 4 AR
W f# K7 BRI S BRI, 22X TSPO
RETE S EU™HE OXPHOS BRIGHI LR N, SHI1F
W/ BT AAR LG, TSPO R i /I Vit Jo 4 i 2R 30
AR A IEVE FHAZ 45, AAITTINEE AD Rl e B,
R, HK2¥2mh AD 29903R 77 B9 30 AR
LND W$ 5h AD 230697 56 b 690

4 ZiFEE5RE
AD HHERIBFZE it 25 FEEIZEE AP A tau T

[ SE3EK ]
[11 Scheltens P, De Stroper B, Kivipelto M, et al. Alzheimer’s disease[J].
Lancet, 2021, 397(10284): 1577-1590.
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AR FRAS AL ST, (ELIG R b T XoF i i b 2 11 P e 1Y
SRR AE AT A, AR E 2
BT, R, EATREZ AR R A2 AL, T,
WA B TFIAE TR ZR AD (19 HAbi & P 2 BAGE
A% 7E 20 tiE 20 50 AR AR AR & B, 5 15 H 40 i A
Flo, - FfI22 00 e R 88 250 R LA R e i e 4 (0
A, e R R A KRR, YR MR
SN E SRR TG T 20 B T b e 20 el 4 355 i
-5 W) JEL Al 628 240 A A A 2 R 40 A 0 fie e A 6 1
MM AR S oAk, DT S A 200 L P G 38 0k 3%
RPEMEEREINRE, Uk, SR g e s &
240X J) PR35 1) — s W ML o 4 B AR DCATFSY
W T it B T RNZRL AR ) BB e A B AS U —
(LG AE AD FRARBA &, A2 04 AN 5 41
A I A EORE R AR A R i R, RN
ST RLR D) BRI (AR, JHFE & = AB MIALE
ZHAETE Rk, S AN b R e Oy R
AEARL

M TCIIREX R TR AR R, EL™ M A6 1
LRI B AR A AL B R Ik s AEXFPIEIE T, M
P gt A A A LS O AL e b0 DRI RO e A
FECELIREERONE, LIk o8 4 kMR A ATP f~
A ED, (E I AR R A A R L R 2 R A
SR ZEEL, 175 /N T 4N i A5 Ay 1 o Fe Y
FERHOR R L R AN P 7 AE & ol 2 0, e
ML) Z 5] AR N FHM LB E . AR
Jil AD (153 F- ML il ot FLRR LSS B, R AL
i Tk T B R FH T W IR At A DG 35 PR 9 0 37 X O
iR, JF A i NF-«B {5 5 5% A0 o
ZRpRAEA A T A, Wi, nE
AD. ZFPEREfE AR L & A5 AD (995
RS, CORMEEERE, 51k RAE RN AL oT A i
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