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Role of AMPK/SIRT1-PPARy-PGCla-BACEL1 Signaling Pathway and Related Factors in Pathological Changes of
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Abstract: Alzheimer's disease( AD) is a common central nervous system degenerative disease in the elderly. Its main
pathological manifestations are the accumulation of B-amyloid( AB) to form neuritic plaques,hyper phosphorylated microtu-
bule Tau protein to form neurofibrillary tangles ,neuronal loss and gliosis. Among them,the generation and elimination of AR
is the mainstream research direction. Abnormal brain energy metabolism can lead to the above AD-like pathological changes,
and activation of adenosine monophosphate-activated protein kinase (AMPK) improves brain energy metabolism, inhibits
BACEL1 expression and activity,and then regulates APP cleavage to reduce AR production. The peroxisome proliferator-acti-
vated receptor y( PPARy) and PPAR'y coactivator-la( PGC-1a) also have similar effects. Besides, the activation and inter-
action of AMPK and silent information regulator 1 play a crucial role in the signal transduction and physiological functions of
PPAR-y and PGC-la.
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OB, AD B F 98 IR RS o 4F i 3 K R IR R .
hEEZS T R(2017 FEREF Mtk RE T
AR BAR B, HE 13.9 ¢ ANAH,60 2 XKLL E
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5T & B, AMP 1% 1L i) 2 H % B§ (adenosine
monophosphate-activated protein kinase, AMPK ) i% 14
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EHZL#EE 1 ( B-site amyloid precursor protein clea-
ving enzyme protein 1,BACE1 ) 3K 3 10 835 JE M #E
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W AR A RS TR 5 1 AL B A S B W B0
Z K ~ ( peroxisome proliferator-activated receptor vy,
PPARvy) il AW B 1A 14 58 W 00 32 A y JLB0E
A ¥ 1o (PPARy coactivator-la gene, PGC-1a) ] i
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AB A, MAh, AMPK 55 1R SRR e — B H BRUT
2R{Z B8 A T 1 (silent information regulator 1,
SIRT1) f) 3% B A8 ELAE FI %t PPARy \PGC-la KIf5
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1999 4, BACE1 ## N F TI04T B 70 W G 2N g
HITRETERE, 2R B B B IR, 75 AB AR A
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CEM AT RESZ B B ER /KT TR T, 25 40 P A
T BRI HE insk ATP 7K REAIRAT, AMPK 85 3#
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T2 B B SR 457077 R 36 o B B A% AT
J& AD ) &5 3R FR A2 2F & , T AMPK /3155
S AD kK e RS R UIAH S, g
SRESZ AR UL Tau 2 H i BEBERR 1L 1) T 2L
HEZ—, 75 AR A AR HELS i rp R F EEARH,
AMPK ¥4 % 7] 3 3 97 55 APP AR sk 2> AR A=
B BB, AMPK B K U R 206
AB ARG N, 2§ AMPK i #4005 ¥ S-2 SE Pk mk4-H
Pk Fie A R % P R TS J , K U R & e AB
7 HE B ARG ) o S B bk 4 - PR T B A
PR %% FR IRt W] 38 o s AMPK, REAIGK BRUEAR P
LT BERR 1L Tau B H KV, 32 = 5 R &
HES K F AD A ATP 7K 28 by {4 5 e 437
BEY 1M, SRR A8, TS0 K BRI
HIThAE , BeAh, BiE AMPK R 5B 2 [ 725 E [#
PR 7 R 2 1 K R EL [ /K SF, 9 BACE 3%
KA, TR AR = AEFPURR,
JE s TE 5T AMPK 310 40 300 o 1 B AR B 4R T
R FH/NBERR G R R B A\ B BLZR AR f& APP69S [
N2a /JN B 45 B 4 B 98 40 i N2a 48 fifg 0 JE AR 2 o
FEITTH I AMPK, 7] 382> AR M9 A4 B, FF B AR
BACE! {5357 . £ EFTR , AMPK 3% 4LJ5 7l H #
BRIA S 5T AD B PO, 78 K BE B AR5
BRI HE 1 [R] B, 8 A 9 6 BACE1 3R 35 3 1 8 5
APP {24, LAV /> AB I A= 1%, Bl L AD 55 B AR
IR
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PPARy 21T HinHE R X HZHNZHEK, 518
i 240 - fb TR B B 08 1 BB 5 R PR R V) o
WATRF R A R, B &M AD 2 &% WG K AD
HKAI PPARy [ 53R &M AD M R KR H
117, PPARy ¥ 3h 3 = 4 1k 25 7T 3% 5% 40 i 1% Y
PPARvy 5 BACE1 B FH454, 14 BACE1 1%
SANEE, JE T 4 BACEL R TE 1, B & W/ AR
A AN, BT R B, NS B Re WK
AD ZhitE Rt AR 7K, BLAE N2a/APP695 4 g
Hra] AB, ~405F|] AB, ~427J(E|ZF%{%,EI§§EE:F}\72‘—%
1 Re {9 T ¥ 7] & & 34 fin PPARy 2 H il mRNA

FKKE, W N2a/APP695 41 g # ) BACEL I
‘lé ,ﬁéﬁ}aﬁ/}\ AB1 ~4o§ﬁ] AB] ~42 E@FEEIE ’ 1] PPAR’Y ?lﬂ:f
Pl GW9662 R AR K NS AT Re Xf BACEL )
YEF , % B PPARy 7% 5 AT 1 il BACE1 933k K&
W, B AB, ~40$u ABi_p Hr=A , T f# AD i
AR KA o BB RRBE R AT AR 2/ B R
YR M2 iR KR AL, FF @ 3% PPARy {55 1)
TET BEAK AR PIrBUR B E R AE B , H L AT 76 5 4%
FIER T F5 i 85 DR B8 R 75 5 K BB AL o s
PPARy, 1T 1 #] BACE1 % 4% 1 2 4 45 '
£5 L rik, PPARy B35 J5 FI # ] BACEL [k K&
T, 76 AD SR BT K B EE/EMH, 5T
AB S M E BB K.
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PGC-la Jg PGC-1 FIRI— B, N %% sk 4l B
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JEFARI ) KB 323k, PGC-1 o X335 A figi i &A% 15
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PR LI, AD B3 i PGC-la I RIBAKF T,
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ikffi BACEL J3 3 & PEFEAR LA B BACEL KA FF%
FI/PE K PGC-1a T3/ RNA #34F i PGC-1a
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SRR R A AR B A, BET AR AD 95 B Bk
Ay, Al HR ik IR AT B B AD 512 A )
BERERG ) BAh, AD M BTG K ik 41 41 F1 AD
SEELPF/NRAE R b PGC-1o B LR IR AR BRI,
A5 PPARy A £, PGC-1a G Tg2576 /N
AT/ RNA # QLB PGC-1a WM & T
AR ZKV-X S 2 1, K Bk R AR A R A T B
PRGNS — A% BR B R 4, AT AR #E KA PGC-1aw 1Y
Fik, DAFEAR AR HIF=4:, BU3E Te2576 /NN S
K-, T 58 55 4 Bk Ji A2 oM 2% AR i#F PGC-la A R 1Y
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PGC-lo #N 5 AR A BUE AR, JF H AT B 53
P9 BACEL %3k R iEtha £, BumisE
B, AN BT DASE 3 3 i AMPK | 34 B R S v oo 4
5 E M PGC-1a FRBM | BACEL fyRIA K IE
P, T FEAR AB 7KF o H AT L, PGC-la 3K
AT BB T REAIR BACEL [R5 i, B0 K ik
BRI, IR AR A, R B PGC-1a 7E AD
S B U P ) B AR A S H AR BACEL FEIKHY AR
A A Ko
5 AMPK/SIRT1-PPARy-PGCla {5 S i@ B 7 AD
RENERHER

SIRT1 J& Sirtuins &R R =2 —, HRELHE, 7]
HZM{E5@EBHXCEOMEIER, HHED A
PREREE S e sk R ¥ K WAk, R R HEFATIEM.
SIRT1 EA X503 | I K 55 i A1 98 19 357 R AR 36 )
VERD, B bL ik A4 M & A i B B W I/ 70
SIRT1 5 AMPK 7E4& H M AR S E TP R R %
U1, 3 [m & AR, AR A R AE A 35 h
ZXAE . SIRT1 AI{E i FFEs B1 i S BEfk, A
Tfi & AMPK 8035 ; [t R , AMPK RT3 fim 240 i 46 Bk
Je RIS — R BRK -, 5 S SIRTL #4355, it
&b, AMPK 303 7] A5 3 SIRTI 3% 143 fin, {2 SIRT1
HIZRIBIKFIA B B 281k ; 24 SIRT1 B R ikRJa , 4
MLy AMPK V&P S B ESE I, Wi A EAE AT 5
SERRLAR A Y K HE PR T PGC-1a 16 M, T PGC-la
5 PPARy HEE 6 X 5 Sk A 4 & BUR 15 AH O 1Y
EEEFEER, R 5 2R S p LA %
HIFE R AZoRL A DNA &2, T IE PR IR 35 SOk )
REFAR IO

AMPK/SIRT1-PPARy-PGClo 38 12 th, 7E 32 3l
BEBRMEAAEEYE B REEZER, WH
HAL S 5 e gpiA A & 2111, SIRT1 %
1% J5 A ] PGC-1ae ZBEAL FIE # PCC-100 1%
P, FETIAR BESRL AR M) R A, FF AT AD /)N BRAR
R b i 2278 M, B PGC-1a 1 pS3 1 S B
b, BN B2 S 1E I RS, 76 AD /NI o &2 4%
BB R AR R S . AB,s a5 T F R SIRTI
M PGC-la 1y 3 35, # %] AMPK/SIRT1-PPARy-
PGCla BRFS#H S, RBL PR A YR £ WD
LRI RET F , 57 K i i B AR 0, 2T 2
AD &4 ;24 AMPK (REPE BB EIEE, AB 5K

AT M R AR T RERERR S B 7 . W
AB ST A/NRIE S N, 1 F /N ES [H] 5 2] Fid A2k
1G5 AMPK {&HEF1 PGC-1a & H/KF T B,
e E AT e AMPK {EHEFI PGC-1a 7K
WHEZ K, BT AR 5T I =5 8] 2% 2] Al
RERS Y, L8 BPTIR, AMPK 5 SIRT1 F#E KA E.
YEFAX PPARy . PGC-1a W55 7 3 K AT RER
HEEH, I BAEBCELR AT R K RE 2R &
ABIESHMAETENE D R HEEEIEM, AMPK,
PPARy PGC-la =& ¥ 7] 2 5177 BACEl KRk
FOE e, FET AT AR Y& B, X AD K (R
JEREEETER.

6 N &

AD 2 —Fh 54ER AR M P IR TR, F
BERIUHICIZEREFIAIIRE TR, &M AR R
BEITE BT T 1 T SR AR T i 8 M A B
ZINKZ AD W TEBURPLE, BRI M ARIF LA
MIBIT 25 Y. BF 9% % B, AMPK/SIRTI-PPARy-
PGCla 55 W I g 2 A 2 b 14T 58 Fn 41 i
T8, BN 2 5ERARTh RE AT, 4E R K v AE
BERWF&, AR B LT REE
FA7 . AMPK/SIRTI1-PPARy-PGClo 15 5 i J4 7E
AD J AR b A] R B R R A B = AR, g R
i Py 5 BB Fe FAR 1 28, B 1k M 4 OTIR 4B FISE T 1Y
YER ;18RI 855 BACEL H%% 5% & BURNE M, Wi
APP sk A, i AR A SURIAR R I8/ , 5 T s
DIEMFEBE S TE B, B Ik AD I RAE KB, B
I, # — % % iF AMPK/SIRTI-PPARy-PGCla-
BACEL 55 PEAE AD WELHCE  /E A, %1%
EEEBMEHEFRMEERRXR, @Y
Hep 1 MBS ME ST T, B8 BRONEIT &
Tips AD HFiiEAR, X IE S AD g B B AR K 19 B B
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S 230k
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