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Abstract: Autophagy is an important physiological process that can degrade cell components and maintain
cell homeostasis, divided into three types including macroautophagy, microautophagy and chaperon-mediated
autophagy generally, and macroautophagy is the most common form. Autophagy can affect the progression of a
variety of diseases, such as cancer, neurodegenerative diseases, heart-related diseases, and autoimmune diseases,
etc. However, autophagy can promote or inhibit diseases in different circumstances because of the dual roles of
autophagy. Therefore, targeted regulating autophagy may be a potential treatment plan for diseases in specific
stages of disease development. Now, with the development of traditional Chinese medicine (TCM) resources and

the deepening of researches on the modern utilization of TCM, many active compounds from TCM have been
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discovered that can target autophagy to exert pharmacological activity. Most of the natural compounds activate or

inhibit autophagy by affecting the classical PI3K/AKT/mTOR autophagy pathway. In addition, some compounds
can also affect autophagy through MAPKs signaling pathways such as MEK/ERK, JNK and p38MAPK. These

active compounds exert various biological activities by regulating autophagy, including anti-tumor, inhibiting

neurodegenerative diseases, protecting cardiomyocytes, and relief of inflammatory response. In this review, we

summarized the active compounds in TCM that affect autophagy by targeting different signaling pathways and

their mechanisms of regulating autophagy, also introduced the effects of active compounds on diseases after

affecting autophagy. Finally, this paper summarized and prospected the development of targeted autophagy for the

treatment of diseases by TCM compounds, hoping to provide clues for subsequent exploration and research.
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AR AT LS FE R, 20 il A2 2 i B W A M Al 42
H g EAE (B ). 28 g e b g R RSl g
BLEIEE, 72X Fh i 00 T 2 5 BUR T R G AL 2 B
(adenosine monophosphate-activated protein kinase,
AMPK) #5800, B0 ) AMPK AT LA 1] 63 42 1 6 1)
% M % 2 #UAR (mammalian target of rapamycin, mTOR)
ZEYINIETE, 7€ mTOR A1 AMPK (¥ SL[RIEF T, B
NI E W8 31 AT unc-51-like B (unc51-like kinase 1,
ULK1) & &% . % ULK1 &4 %) H ULK1. B W& FH %
A 13 (autophagy-related gene 13, ATG13). ATG101+
200 kD [ % A& BE 0N 2K % A B/E H & B (focal adhe-

sion kinase family interacting protein of 200 kD, FIP200)
R AR dt H 0 3R 42 WA T AMPK AT mTOR
YZE A . s ULKL & & 9m] DU i B iR
b 2% W B8 (1 43 45 85 1 34 (vacuolar protein sorting 34,
VPS34). VPS15 . Beclin 1. ATG14 fil [ Wi/ & &K 1
W 4 Al 7 1 (activating molecule in BECN1-regulated
autophagy protein 1, AMBRAI1) 4L B W 16 & &
Yok a2 B N R B R T B . 0GB A W) R] AAE
N E3 B, KB AH SR 188 3 (microtubule-
associated protein 1 light chain 3, LC3) 5 i ig Bt £ %
% (phosphatidyl ethanolamine, PE) #H 3% (J¥ i LC3-
PE). F4 H WK v B VR Rl 5 0 i W Ve i A, &
Ve fiAp et R 9 2 1) B 1 BT BE 5 T A B 2R
1.2 T ERERN S HIE R

1 N I JUL B = B g/ 22 IR/ 75 & IR U 8/ mTOR
(phosphatidylinositol 3 kinase/protein kinase B/mTOR,
PI3K/AKT/mTOR) & % WLI 75 H Wi 1915 5 1815,
% s i 5 9Kk /7 88 A [ YR ) (phosphatase and tensin
homolog, PTEN) 0 LA 55 % (5 5 1@ % >k A2 12F 3 Wik (1)
KA (E12). PBK 2 G&EEEBZAMEKRE 5%
1A % % TR 8§ (receptor tyrosine kinase, RTK) F J I
F2 BN A, AT R AR i AT A% 3 A R IR EOE T i
AKT, [A I {2 #E AKT IE# 2 40 i, 1 J5 AKT 30
mTOR & & ¥ 1 (mTORCI, *F & A & & 5 K), 1
mTOR & &4 2 (mTORC2, %} 75 i1 25 & A UK) X Af
DLW FR b AKT. p-AKT RJ DU 75 25 5 1 ff A0 RE &5 (1
2 41K 1 (tuberous sclerosis complex 1, TSC1) ME &
YrH R B ok, MITTEE mTOR™ . mTOR J& H B 1 2
B A T DR, AT LU R 9 A9 ULK BLR VPS34 2k
I [ 5 FA) 3R SR, TR, mTOR 34 AT DA B 422 R A 1%
1A S6 £ I I (ribosome S6 protein kinase, p70S6), M
T 00 A1) W /N R TR T B . Tl R I A0 PTEN /2 PI3KY/
AKT () 3 ZEHEHUR AL 2 Mo th R AEAE ), tnfE %
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The mechanisms of canonical autophagy and non-canonical autophagy. Canonical autophagy: autophagy-inducing signals trigger

the activation of AMPK, simultaneously inhibit mTOR and activate the pre-initiation complex. This complex, in turn, phosphorylates

components in the autophagy initiation complex composed. The activity and coordination of the ATG5-ATG12 system and the LC3 system

facilitate the curvature and sealing of the autophagosome. The resulting autophagosomes then fuse to lysosomes (forming autolysosomes),

resulting in digestion of the autophagosome contents loaded by the LC3 binding proteins. Non-canonical autophagy: the non-canonical

autophagy pathway also functions to lipidate LC3 family proteins on a single membrane. LAP and LANDO process independently of the

autophagy ULK1 complex, and utilize a different initiation complex composed of VPS34, VPS15, Beclin 1, UVRAG and Rubicon without

requirements for ATG14 or AMBRAL. Created with BioRender.com
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. AMPK & W] DU L B IRk TSC1 A A BN R &
Wb R B BCE B H mTORCL KRB S AR . th4h,
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T EL# 0T ULK L, )5 755 H W A A=

IR BR VAR R /22 2 DS A R 4 AN 5 I T
it /4011 B /118 15 2R (1 B (rat sarcoma/mitogen-activated
extracellular signal-regulated kinase/extracellular regulated
protein kinases, RAS/MEK/ERK). Jun % & 7K ¥ ¥
(Jun N-terminal kinase, JNK)/c-Jun. p38 #2 %4 J5 i 1k
Q= (p38 mitogen-activated protein kinases,
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I B B OE p38MAPK RAR 2 B Mk, IF HidE e A1
2> [A] ) B35 3 A MAPK {5 5 3@ B W1 MEK/ERK 5%
INK.
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R AT B 10 B BT R R A 0 0 i 4 A, TR B AR 4
Y e 2 fE R R s AR E ER . 55— 7, BRIE
A DME N —Fh i st O 1 5 Aok A SE 4. 7EAS R
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Figure 2 The mechanisms of natural compounds from traditional Chinese medicine (TCM) that regulate autophagy. Most of the natural

compounds from TCM activate or inhibit autophagy by affecting PI3K/AKT/mTOR. Also, some natural compounds affect autophagy
through MAPKSs signaling pathways such as MEK/ERK, JNK and p38MAPK. Additionally, there are many compounds that affect the

function of mitochondrial and lysosome to affect autophagy. The compounds in the blue box can activate autophagy, and the red box can

inhibit autophagy. Created with BioRender.com
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I B A 52 45 2 0 2% ek 2> DNA 451475 « 25 R Al R 2 ok
2 v IR A i %of &% ot N IR0 B B T, R R AR AR
AN IIAE R, et R g i R B, A, I i
FLARIE E WE AT T Rt e 2 (T 2 Y . TRV
Z W LR IR LW ia TT MR R 2 v, B 93 R IR AR
WA B R B R MR A R, S
0B 5 5 10 200 PR T R B T I T ) e 4 B
FET, A HRIE T — b M 2 R A P S L R b
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(Alzheimer disease, AD)- 14 # 7 (Parkinson disease,
PD) A2 48 N R AL AE (amyotrophic lateral sclerosis,
ALS) S, FEVF 2 P 2 1R AT PR A S I
ZIuE A FURSE, WAE AD g iE By FE R 1 (amyloid
B-protein, Ap) 57 T, PD H a- Rk % & A 7 W E
£, ALS 1L TAR DNA 4545 #5143 (TAR DNA binding
protein-43, TDP-43) 24 & (1 ALK AR S5, Atk H W
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P IIRIT T %o

B T 8 RO R 22 IR AT PR LA AL, H IR TE £ B
PR P OREE EAE A, W0 B R E KO 8
S0 I H AR X Le i b 2 R BV £ ] DLdE I
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2.1 HIFIBEMPARERAKED
2.1.1 PI3K/AKT/mTOR ¥ & & B4 % v 245 KI5 )
t &l LLIE i #E A) PISK/AK T/mTOR 15 534 1 5K 1
WY W, T WA S LAk 5 2 )1 R
) A P ligustrazine #¢ Fi & 7] DLE 1S 0% PI3K/AKT/
mTOR 15 5 38 # R A /I BRI JE 40 22715 RGC-5 48 fifd
(R L W, (R B 9F 9 T e D A o) T AL 4 /S BRI
JEE A 28T 20 i A T SRR AR AN B B R A R
H R 84 35 B luteolin 3 AT DL 3 3T ¥ 3E PIBK/AKT/
mTOR {5 5 @ ¥ >k # #] 5 ¥, 5 ligustrazine A~ A,
luteolin i Al L1 Beclin 1-VPS34 & &4 I ifi 41 &
W o TE [ W U 5] D e i e ) T DA AR
Wity 25 2 1) A3 28 0 AN B BUR B, BT U luteolin & — Pyl
TE ARG YA IT 25907 . Ml A 3 B 1) a-mangostin
AT LS A 0 ) I A ik 2 IR e 2 T R i oy ot £ Y
& R BT R M. B AU HGE , a-mangostin 8 i _F i
AKT/mTOR &1 40 g 5 WE™ I\ A 32 o 4 B A
B (1) Bl B geraniol 5 HL AT HH] H W IR OR300 UL 40 g
I4E F, geraniol 8 i ##i% PI3K/AKT/mTOR 15 5 3k 41
il O LA L W, DA T 98 48 O 410 o 4 O T2
7 PI3K LLAk, B B2 M5 K SA (phosphodiesterase SA,
PDESA) 5 7] LS T iiF AKT/mTOR, Wl AC # 3,5-
DiCQA & i # i 55 75 77 DU 4 55 22 3% vh % 58 M 3 14
B4y, B AT AT BLE ik #0f] PDESA/AKT/mTOR/ULK 1
BRI 5 WS _E R E (isoprenaline, 1SO) 5 3 [
A0 36 20 L FE T, TG IA BT 0 o 22 8 O UL 4T i 1)
PRAPVERPY ., 3 LR 25 SR IR 1) R AR A Y # vT LIS
Ik ] 5 R AR AT T R R A

B 7 LA b A] DL3E i PISK 41 AKT M T 400%
mTOR LAk, 38 0] L B 42 0% mTOR M T 4170 1) F W
01— DA I A A A R B ) 2 S AR i R A

eurycomanone RJ LA7E 25 B Jis 240 i A B 42 3805 mTOR
T 1 e, i 4 4000 1) 2 L M e 240 L PR S

I Ah, 38 AL A AT RLIE 4 ) AMPK R B0
mTOR, M #0140 B B Wk, an SOz 24 ok 4 e
H AR 2= 2R G4 Tk T 2 AT DLdE i PRIk AMPK
(R B A oKk E 3 mTOR RI7K-F-, AT 4] B W 1Rk A2,
i AR S - % B 3R/ %A (oxygen and glucose
deprivation/reoxygenation, OGD/R) % 5 ) PC12 41 i
B KRR TR T K AT BLIE i AMPK/mTOR
SRAME] B WM CR PR —Fh A O 42 HL
HH 1) A P neferine 7] DLIE i 520 Ca® K i 1F AMPK/
mTOR 15 538 B AT 0] B G 1) R AR, fi 28 R 45 0] i
St LK BRI DR AR Y. E AR R 2, IX SR
I PI3K/AKT/mTOR A0l 40 A 5 Wik Fr) v 245 R lsiAL &
WK 22 # R B R A F OR AP 4, X RT BE SR s BIE AT
I W T RE 0T i A AR A A 1 5 B IR T AR
S, G VA5 A e OO AT S RE &, RIS A A A
It 00 1) e T8 0 B P DR AP 1 R PR A
2.1.2 p38MAPK 7 H & 3 & b 245 H s b SE B
1) — Fh B SR AL A, AR FUIRGE R H R T DUsE
T2 5 W) p38 FE 15 T p38 Mk R 1k >R BH T p38MAPK 15
5 IE P, AT AT R e A T R TE R R
20 B 1) 4 B 1 R T DA AR R R
2.1.3 ETHEMBRALEY IETEHA (reactive oxygen
species, ROS) ZEA RN 2= 5 T 2 B AE Wit 72, WXt 41
Ji B WA 5 S R, A B S ARIE TR B SR
() At A58 22 4 AT D38 I 410 1) ROSS 7K~ 1k 5 42 b 42 Ji
H A7 SR A 1) 5 5 5 1 4 PR e b Ak B R R, —
A Ak 22 HR R B 1946 A 9 6-shogaol 1 7] LA £ (K ROS
(17K LA F pS3 [ ik, AT #0248 i 1 W ik A,
Mz 75 4 Al AL ) 22 8 RPO2-1 ] BLHE i ] H
Wt SR A1 o) J R A e 1 A G, RPO2-1 2 3 5 52 1 F e
AH 5% & [ Beclin 1. ATGS F1 LC3B [ 3 ik >k #1 il 5
BB, (H 2, RP0O2-1 2 KEH ] B W (1) H AR B L 75 2
BT .

B — B I A R LB B T 2, G ST
TE 7 T AR B v BRI PR B AR B SR AL S R I
T DAAE 45 B M g 240 B o ) 1 R, R e A R
R 38 5 B K43N RNA 34a (microRNA 34a, miR-34a)
(1) 2 15 K WO UL ER {5 2 1 B 1 (silent information
regulator 1/sirtuin 1, SIRT1) M 1§01l B BEES, A1 JE Ab
Py o — i A JEE A rp 2 A 38 1 TR R By SR AL 5 4, AR
EN— MR A4 2. £ LX2 A A2
R A0 B A, A0S Fb By BT DL adE i 4 ] TGF-81/SMAD

(transforming growth factor beta 1/drosophila mothers
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against decapentaplegic) 15 58 i R I F Wk, M1 B
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(AR, DL bE T T 42 Ty B P o 5 0 SR 52 10 | Wk 119 A
MAEF A CAHRE T 3L RIAA Y rT DLE I 5
TSR D RE R AN B Mk BLAh, AAFFUHRIE T —Fh A
o 25 R ¢ TR B 1 46 & ) physakengose G (PG), PG
CIRYS GiBuR- AL 2N A LRV AD SR 2 LN PN =i
1 (lysosome-associated membrane protein 1, LAMP1) 7K
S-SR 5 5V A ) e B A AT A ) 1 R R AR B
T RSV A D e SR AR [ R LA, & AT DLdE IS
AN SN AN GNP TRy 2 S YNNI | TN = R DS
S BT B U (1) s 251k A ¥ enanderinin J 7] PA
S8 0 e A %) pH AR, ()BT #61) 1 W /A 0 5 Tl A ) i
i AT BELUT 11 15 1) i A BT
22 HURBEMPARERAKED
2.2.1 PIBK/AKT/mTOR Hl, & KIA LMK
SRAL AW AT LLE i F ) PIBK/AKT/mTOR SR 40 il i 9
I AE KA . WSIERHEY P2 S B 1) 7
2l 1 A] LA3E it 30 1] PI3K/AKT/mTOR K %5 5 1 595
g RS R N TR K I et e S S 1
BAthy, A H 2 23 59 45 30 (1) B 2R B 25 4 & ) echinatin
7] DL i AKT/mTOR 236 K5 5 H AR T2, IF
) £ A IR 4 f e () AR K AL R TN . R B R R
S B i) T3 = 2646 & ¥ PDB-1 7] DLl i i
PI3K/AKT/mTOR 3K % 5 A549 41 g [ Wi - # il H
HHEP

Tubeimoside-1 A& — it )\ o 24 -+ DURE A 2 B 119
=G, B A W S ARE ] DU B ) AKT/
mTOR/H #% %E 1 Al 7 2 B B (eukaryotic elongation
factor-2 kinase, eEF2k) i i ok 175 5 L MR 6 40 i B
[F] BF AKCT 34 1 8 T 0 1) 2 1 R RE 48 B L ) A
1 (mean control limit 1, Mcl-1). B #k E 41 Jifg J8 -x1 &5 [
(B-cell lymphoma-xI, Bel-x1) F1 Bel-2 M1 5 5 411 Jig 77
oW, fE B E = ) 2, tubeimoside-1 15 S /1 E W 5 V4
TR RSP0 &R, DA I 3X 5 75 #0] tubeimoside-1 5 5 1
9 pr P vE B R R R iR AL m I E . 5
tubeimoside-1 FHALL Y W] LLIE I 5 5 B Wk R 5 DR 37 9
S A IR HNE TR G, 5B A R T RE 2
— TP 28I 2 v LT MR v M T S

SR, £ 55— ey v, B R ) ORI A AT B
Je& Bt 5K B VR 97 RBOR, a0 K 3 R AE A0 i Lo2 Hh il
i #7] PI3K/AKT/mTOR i 5 5 H W, 5 % 5 1)
JH AR E A, HF H O B g 2R AR, X SE Rt
Fe8 AT DLE I £ 2 im0 g 1 R IR DR B R

BEPEN S KB F B I KB Y o R SR 1 A,
BIE A LUE IS S A R R R B R, KE R
A RE A2 3 1 305 AMPK/mTOR 15 5 38 2% 4 5 41 i [
Wik [ BT 100 1) 200 B 0 ok R A R AR IS P . =R
A AR g 5 2 AR 119 32 B o3 A TE v LLdE IS i R
AL TS 22 Fh A0 AR T AR 7, T B W O T A
Wt =S A0 R 7E B W 4H i ] DLdE i 2 23 ROS
B 72 A2 ok #1141 % 5% Il 7 EB (transcription factor EB,
TFEB) I #% % £ Al PI3K/AKT/mTOR 15 538 %, 7 &%
2 B R 40 R B R, 3X AT DUAE B Ik o A A A4 5L B I
/09 A8 I T ek 2 G 4 o (R = A Ak k] DL
FHFRETE, B AN 25 DR H B g B ) 3
i 25 4 4 W) liquiritigenin 7] LL I 7E PI3K/AKT/mTOR
75T B, REEDUEACAN ST 2 55 M, TTE AT LA =
A S T RS,

Bk 7 B A% AE T W B A B, b mT DL ) 1
TR T, W E AR R AR G 2 BRI 3
By, A R FTARGE T AT DL I E0E AMPK FH T PI3KY
AKT/mTOR 15 518 i, AT 5 5 ' s 40 B 1) B 0k, JF
LA B R I W A s A P 3G AN A f 1
55 B EFBREPL, T BN 42 B 2 (1Y arjunolic
acid th AT DL I 1 55 AMPK R 1% S 1 W M i ik 2 {7 47
IO 20 7 52 S A R ORI 28 E B AT TRLRE, A
B AR Hp B ) B AR 2R A A H B H B2 BT licochalcone
D BE E AR AR AMPK [ 5440, AMPK B T
AJ LLIE I ] mTOR k155 5 H Wi LA, 38 7] DB #E3
75 ULK 1 AT S 20 E W AR Ge s Bk )\ 3 HL 7 2
18 20 1 57 T )% B isodunnianol 7E & 47 0 L 45 495 1 |] DA
I WS AMPK/ULKL K% 5 E W, DR 80 B ]
DA 1) Co JUL 200 B 1% 9 1 AT S6oF O JUL 40 B ™ 2 fR 7 AR
F o 2 32 b0 AL i B IR L5 o0 A 140 53 14 Ty 52 24 B ],
1M} isodunnianol X 0o LAH A (1) £R 37 1 FH T DLZR Al %2 2%
b A& F O iE B3 2, [ i isodunnianol 5 £ 22 b 2 i BX HH
N F R R T Z AR kA, A1k
EWynl DLEEEE ULKL RG-S B R4, %
21 vp 24 5] B R B A B () A5 20 AL A ) ferulin C 1] DA
A T ULKL SR i5 5 7L IR 40 i B i, - H 53
55 1100 48 AR 0% TR L R), DTG 49 1) 2L e 4 1) 3
FA IR Y,

UBAh, R FTRE 7N S R SR U A A
norswertianin 1] DL 175 3 Jii¢ 5 BR 24 A 8 48 P JE T BH
LA o) 200 i 8 B AL AR AT e 5 4 AKT/mTOR 5 &3
P A AR, REETILEREE TR (epigal-
locatechingallate, EGCG) /& — F A7 75 T 28 I 1 1) JL 2%
FREAR, [FIIE 0] DU Z M 2 i, an e R Ak



PR AR I RS G VIR 4% B WAL S 8 1) I8 7 T 9 33 Jie -+ 2575 -

Fe it SR A, A AR IGE KR EGCG A LASS N
H 1, X 7] fg 5 H % 55 AMPK/AKT 15 5 16 G4 1,
XAy G5 R I VR IE 7R EIR AR T

Hh 24 SRR 1 R SR AL A P iE T DL AR 25 ) B
F FLd g B sk 39 FL MR T R, A G 2
Je A By 85 45 B 1 4 A W) tangeretin 7] LA 5 5-FU Bk
FYRIT 25 B i, F B AR ML 2 il i # 0 miR-21 17K
P>k _E i PTEN ) 3234, AT ##] AKT/mTOR i %,
AT SR AR, ESFEENES-FURIITSH
o 25 oy ;e A 2 1, A B i ARE T AEAE T L SR
A 254k & W) withaferin-A 7] L5 5-FU B H SR 5 S 45
BV A0 Bk, R B R R 4 R R S-FU Y i
MR,
2.2.2 RAS/MEK/ERK Cucurbitacin I /& —Ff )\ i %
RS BB = wE R A G, W LA ERK J BEAIC
N mTOR 115 5 %% 3 i 5 WOiE K+ 3 (signal
transducer and activator of transcription 3, STAT3) HI#§ R
KK S B WAL TP 5 cucurbitacin
TARBL, M3 %5 2 B B oroxylin A 7] BAIHI] ERK LA
J mTOR F STAT3 [ " ¥ 1l B 14 7K ~F M\ T B3 4 Jife
H . BbAh, oroxylin A IE 0] BAFIHI AKT B3 M, Rtk
HAT DL 3L B2 0 ERK/AKT/mTOR/STAT3/Notch 5 5
TR T BT, R 2 AR R R U 1 2
¥ RCE-4 ] LLili i "~ i Ras.p-MEK1/2 fll p-ERK 1/2 &
755 H R, SRS i RCE-4 7875 5 H W (1) 1 72
Hr o & 2 1 AMPK i J5 #1) PI3K/AKT/mTORPY.,
MAL R B A 2 HH — PR 2516 &4 damnacanthal 7]
DL 41 O 595 41 i SKVO3 1 A2780 ()3T 7 Al 28 3F
75 T 40 i B R, L BARHLE] S 06| ERK/mTOR 8 #% 1)
WA R,

7EWT 5T 6 99 diosbulbin-B (DB) T 3 11 it #2 1,
BT T — PP WA LS I 2525 3 s S B 1 2 b
Angelica sinensis polysaccharide (ASP) 1] DL id i #1 ]
MEK/ERK 15 5 18 % ok 175 3 40 i 5 Wk, A7 B 1K v 77
i DB R X 5 a7 SC R B 75 5 | ok
R M O F T B LR 25 () = AR D
2.2.3 INK/c-Jun  TLoF BHE 4 e e ik 1) SR s & — F
FLAG 77 1122 10 i A% 45 7 245, pristimerin /2 M A 2
FR) — Tl e FH B =l SR AL S 4, AT AU ARIE T AT DLE
Tk 175 5 L U e 24 R R A A ok L e A
I/EH - Pristimerin 7] LA F3 ROS [#) 7K *F, T f5 ROS
PSR TS 5 45 308 1 (arabidopsis serine/threonine
kinase 1, ASK1)/INK 15 5 i #% M 1M 5 5 A . B
I I INK/e-Jun SR E0H WG I H 25 R0 G0 D, X
W — Pk B G S BRI .

224 p38MAPK HHE n X —FE Ak g
2y, A W T ARAE T — i AR 43 B Al A H T B
A A ) PP-22, ‘& W] LA i) 5 R a8 48 . CNE-2 1) 1
BA . 5T B PP-22 ] DU i B0 p38SMAPK Sk 1% &
H 1) R AR, RIRHZ AL A P0E AT L] ERK SRAE 3 H
Wk (1) R 101 M FR 24 T AR B M TR R AR A ) fal-
carindiol 7] LA i p38MAPK A2 #E 1 5 6 I 4 B (5
Mg, k4 ERK1/2 2 5 7 falcarindiol i75 5 1) H B,
LAk, — e & Y] LLUE I ROS K#TE p3SMAPK M
175 E M, Q158 B 32 — Rl R R R EUAS B 1 2%
figt, ELA SR AR PUR S 1, G BT 7T IR0E R R T LS
S A PN ROS 3 0 5 S0 AT K T RE RS AT, T S
pP38SMAPK LA INK, fx J& 75 S 4 i B W AR T (B
TE R A, p38MAPK A INK 7 1 5 40 o [ 1 A 7
I A7 A 5 F5 B AR L, BARAE LS 75 ZE IR A
HF 51,

225 FETHMBRAOKEY MRS I
multioside R LAIE i 175 5 20 i [ W05k 1 5% B A1 5 K T e
MEEER, I HAE ZMigES 52 TIHSHBRETRE
W, A3 T SCHR B ) AKT/mTOR L ERK 2 MAPK {5 5
B, 5 multioside AL, A LA Il ~F Wi Th 2 4%
S 2 AR PRI T — B S 14 54> mulberroside
AT DLIE I 22 P 5 T AE B 2 i R i B
W, £ 45 #H) MAPK A% Kl «B (nuclear factor kappa-B,
NF-«B) 1 PI3K/AKT/mTOR 15 5 i@ i . 0 1 B W
] DU s 4 B IR 28R S B, R mulberroside A
HIRIT B R RN 57— A B R SR
{10 7 22 Py (3 2 I A T DLE I 2 R g AR R 1S S 40
W 2 K T e e 8 i P A B L R &5 T
JF e AR /N B B S . A T T RIE, AR P I AT LA
I8 1L # i AKT/mTOR, [6] B 335 p38MAPK Sk fig it E
ZIN R 200 P 1 T A, AR I T DA E 4
il #p & 24E K K F 52 K (nerve growth factor receptor,
NGFR) K501 T i AMPK/mTOR M i 1 50 A549 41 fify
B E R BT ORI LAAR, R R AR TR AR A
A K BRSPS 39 5 SR DR R A L R 2
i 2 (triggering receptor expressed on myeloid cells-2,
TREM2) 5|2 1w 4 PR 70 B L 9™ B il il A
FARIE 1 H R IR A — 0 IRYT B R T T
1. & A LU R B B AKT/mTOR 5 5 & Bk ##) B
2 O 35 4 Kl F (B cell activating factor, BAFF) X 1F &
21 A R R B A i PR . 5 S AR AL, A
Z Wy A A P 2 3 2 ] LLUE I #0 AKT/mTOR i
125 5 ACHN 41 L [ Wi R0 T2, 400 o) Jes 40 L 1) 384
AT R RMNP AL RIS R —F R A
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JiIa BT AR BT BT 5 5 2 Bl AE TS T 1 R AR AL
Ao FIEE T L@ 3k /N0 i i
Y11 M A0 T R 5 0P 988 4 ot 55 AR 5 JE i 25 T, 28
3 6 A] DL AMPK Al TFEB #% % A2 M1 i 5
Parkin & i P 1) 2% R0 4 B W, B 26 1 5% Jig 1 B F 2
REU, A9 WF 7T 3R 2 38 R 5 probucol 16 AT LLE 1T B
W PI3K/AKT/mTOR {55 53 % 2K 175 5 4 4 g fR 47 1
I, N T ik 2 6 JRE 44 i DAL %o 29 0 3l 1 7 9%
i, BRI 35 3 % 5 probucol It ] LAE R —Fh G 7
BT R I AT R0, BhAh, R TS
oK 2 A BN bk o R BB AL R 1) T kA, AT L
I8 3 B W PIBK/AKT/mTOR f303E, Ik 2 LAMP-2.
Beclin A1 LC3 U1 7KK B0 H Wk, AT 00 1] 4 22 248 g
WHFR R A REIF R THNED, RIEEHRE
JE— PR IT S 2B AT MR T AL A T

SRR A I E AR B P 37 A N =L
Gb, A VE 2 o 25 KR B R AR AW AT LS it ps3.
ROS - 25 R A Th 68 % v B 4 ) 16 55 38 42 SR 52 i) 1 1t o
Protopine A& — it A\ 1 it} 3 £ B 75 21 1) 57 nde bk 2 4
Bk, AT DL 3k 36 LC3 1K Pk T 45 B W e 4l i
HCT116 H W, [F W 3900 pS3 A T 1 % g e DL
e M AT A H HCT 116 41 f 34557 . Protopine %5 5
H WE R FELRRLH] DL A BRI T2 ok RIS FH B E
2B R T

MFRIKCRT H $2 B H 746 B W jatrogosone A A DLl
I 380 ROS 7K 1 - 52 i 28 R 44 BES H A7 1] i oK 15 5 2%
Rtk FIET. 5 jatrogosone A UL, M 4 22 ik B2 X
Hi 11 8, 8-bis- (dihydroconiferyl) -diferulate (DHCF2)
AL L5 A 20 i 2 R A i E 7 F AR AL AT ROS AR ], A
T TS M o O (T L 3 ) I A
CCRF-CEM 4 51, [X It DHCF2 1 g & — Fh i /£ 0 A
MR ¥EIT 25907 BeAh, MR G b I 35 R 24k
&) chrysosplenol D 1] DU i 14 1 ROS Sk 175 5 H Wik
(0 A, WIS R 400 o) = B 4 L Mt e 498 B R % R 1)
TER,

ROS [ R 5 28 ki 4 T 5 5 D) A 9%, 520 28 ki 14
HAFES AWK EZ T Fln, NEFRHEY R4
g9 B A B 2R 0 5 4k & 4 10-hydroxyevodi-
amine LA 5 35 F G0 IR AR T, SR 3L B 4 9 AL A 47
ANERE . A FCE N XHZAL A R T S LA e
FEPRET, I R BRI T LA e A7 - 2R b AR A B A, 1
ROS J N 8 2 b4 B e A7, AT 5 5 1 W . B8 [ I
FER AN A AR 1 R DA o e 4 e e R T
Uiz &Y 5 E W ) B A R AR B S T
RO, BR T RS AE AT L@ 5 R R OR R T

M 70 i 988 4, 7 O 3 i mT DLE I 5 5 1 SR OR
A JULET B, i M 2 v 2 B 1Y) 25 TR 281k &9 acacetin
AJ LLIE IS 0 SIRT1 K SIRT6/AMPK 15 538 4% 5 1 5
LR RL R E g T R IR R R AR DI RE A Y. 5
acacetin A LA, A IR BRI (1 — Fh 65 P KA 54
atractylenolide I 11 1] DLid i #07% SIRT1 K 75 T H Wk .
Atractylenolide Ti# i 7% SIRT1 K 1% T p53 it Z. k1L,
[F) i) R U8 D-DT M0 B W, i 2 R M6 25 B
JURIEE T B 1 S

8-Paradol /& M 2 €1 [R5 A 22 TR AR BUH ) — Fl R
SR AL A, e mT LARE 19115 5 B e 400 P 4R A 1
AT 90 6] 9 4 PR A 38 4 . 8-Paradol S L #E ] PTEN
7 S ¥ 1 (PTEN induced putative kinase, PINK1)/
Parkin >R {i2 48 M 2 pi 44 1 Wk, I B % 5 B W aT B
BN SR T, Astragaloside IV (AS-IV) /&
— Bl B AR U TR LA, B ] E B0
ST 354 5 R 42 22 R4 FH 9 EL T Ll b B A 0% B
1 i i§ mRNA 1A (decapping mRNA 1A, DCP1A) Al
Jif % p4 (thymosin beta 4 X-linked, TMSB4X) (] i% K
753 2 R

BT UL A2 A, B2 A E S | A
FH ) R 25 kR AL 59, Wl (+)-bornyl p-coumarate & —
Tt DA 245 B [ 0 P 50 P B2 B ) 1 B A, AR T AR
EEAUESHABRAR, IFH LR T AWMAXEAD
Beclin-1. Atg3. Atg5. p62. LC3-I Al LC3-II ff) 7K ™I,
NI T B T 3R 45 1 compound 9, M 2 £ 4R B
1 fisetin, M il 2% 77 $2 X A kaempferide 2545 Al LLiE
ST RS, (X e Ak A U R LG IE Y B i
SRR TE T, (RS B R AR BT R RN
(IR 7
3 RBEERE

g LRTR, Bt V2 0t SRl T 2RI T
ARG W) LA B 1) W SR B T 3 A R T T T
73, SR B W T AN [E) e, 2 R — B I AN A R R
BT IR R 22 55 B K. IX AT BB 1 AR B AT <R
B 7 R BN, — 77 1 B W] DL BRI A B e
W R 2= G R 4 S 10 B AN DD RE S 10 400 e A S5k 4
Fram AR, o — 7 T B MR AT DA S — R B AE
T2 5 SRRSO I LA B IE AT DS HoAh 40 g AE T~
S 17 G0 0 H O T NIRRT . R, BRR B R
A B B B e 5 A A= 00 R A ELAE Ao ok
SHEERY, T T e e 2 B P B AR s i 7 X, RIS PR A
IR AT M B AR O VEAALE, B S AR
AR 7 AN E P . 7R LA 0 R RE IR 40 i PR 5%
RN AT FE S 0 E B A ELPE AT DUOR S
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S & H IR YT 7 SRR T

bE & 25 R AR RN, e kM2 2
RVE KRR G W) W] LR ) B Mk R BRR IR TR -
{HA3E BB, A E AR — P g e e s T o7
3, 5HAMAN R AT 7 SAEAE A A B Rg ), T HLR SR =
WA B 2 SRR R R A V2 R R
YRR ERAA AT L[] B 52 M) 248 A 1 5 06 AR G At 241 B 72
AT 7 3, Heod R TR i A A 2 I A AR T 1 A
T2z —, d G 9T L 52w [ Wk 5 5 50
U0 510 240 B P R T, B A e B RRE R AR A
T B RN T R OC R AE AL ANE R . B
P LLAN, B RS A g AR e AE T 7 SR AE
JHTVERAE T VR TSR T R P AR R B 2 1 R R
A WA 5T R R R B, AR R RE A2 AE A A ELAE F AL AN
B I T Pk AR, 1X TR EE IR T . 2 RIER AR
WA IRR T B E WK 5 2 v 3k e LAk, iem)
A HC A 24 0 Bk, ke A 6K Ji ok 245 4 11 5 P B A o 28
PIRIIT R — S A mT DLE I R T E R PR AR A
AT 245 (1) JH B 1 B8 AR AEK Sk 98 4 Bk ke G 1 T 245 1
T SCHE B 1 MCE B R B BT liquiritigenin AT BABF R
AR IR R . B AR R H AR
A B i B A P ANE 25 D)k, X AT Rt O B T g
R FT I Z B SR T — 2 H R . AR, A
2 R B A S YR IR B R AR A 2 A,
BANAEAE S TR B AR SR R IR . 40 H 1T K 2 %tk
AW I HLEIET A8 Bl G645 PISK/AKT/mTOR X — 45 i
G T I, T LA ML D, i K=
SRV A P52 B W R B AR NS ANE 2, DRt 7R 2
2 Wik R G AR R B A EYE AL ST E R
Blil. dhah, BAEER R 2RIERAMEMIRZ, |
FOE HE NI PR 0SS 1) A7) B AIG, X 7T B 2 R R R 2
2RI A ) R B BT AR LB AN B R
A R B R, TR Ik DX S A A W R BEAZ SR 34T L0
DA vy e A i M (] B PRI AN RO, IX AT g2
s e NG IR IR AL 2 a7 B . [FEF, X Fh oo ik
] DU A5 358 e i 5 R L R 45 0 52 4 v o DA BT
BV 5345, XA H G 8T K Geft 1 2EA .

EH Tk 73 15 7 S IR I S TAE; MR g 52 R OSCHk
2 TAERE R S8 T 58 BROCFEAS 2 R R o A% o

FIERIRDE: AR 75 A SCAAFAEAT AT I 2 b 58
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