5530 4 21 1] FEXRAFFERE Vol. 30, No. 21
2024411 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

- FEGRTODNERRFNIGRS B RER

(HE#E] umﬁ*’%%ﬁﬁ]xw%éﬁ%%ﬁwia@}%ﬂﬁﬁkmmi%u@,;,ﬁﬁa%%éw%iﬁ,f&ﬁﬁ%mm%mmma‘%%
ERM EFAGBR X EHRADEBNFARREROSEEEMMEL, ITFTPEARFE —WRBERKEAMN KIS N T
RPBEHECHE RLERET PHOERA S, KEHIZREOCEFME OB FRAE LML Z2 BT KB ER TIE
R, FEGAET R4, ZANETTESEFChE RAERYAALERAHFL, AAT F @#FIRIT ORMMEEFERANF A

v 6 VR R AL A lﬂ%‘wfﬁk%]&yéﬁwﬁﬁ»%:jﬁi’éﬁ%\%%ﬁ?m Bl otab P E @i A kA5 AR AL A BT O ﬁﬁ»%
HAATGE, QA TS HAARL LR T B E RA R ZE AR ) T BA RA RN RE 7T T BPE, 7o E
1o ROXIEIER] TR KX AMAN T F o & 5 TUAR AL BB H ZBA FA IR E LG RER, KELERN,ELZES
FTEHM RGEZNAEFRT. OUWRAFFR L FAIRES S ZBRRA IR ALA AR FHEEER, LILE K
EX BB EHRREERETEN,FIERNTOEEBE TR, DNERE RSk Bk T RS ARG B8R
BB IE R IT A A T KRR F e Hen, AP E S TR E KRG E R I AR AR B

$£T AMPK/mTOR {5 % 18 #47r % H I]IEFRTTEF' SERI= P
U 3 55y R AL A O 5

EXE', KT, KA, THER', EFM!
(1. ZFPEZB RS, M 110847; 2. ITPEHXF WEER, JME 110032;
3. kA KRS, % 110016)

[(FEZE] 0 )y (HF ) J2& —Fl iy o0 JIE D) AR B A5 51 R 0 25 2 M 2 BB 32 401 10— AL 255 A, 7™ 35 52 W) J8 3 190 £ 532 A0 2 308 B it
HF (1% & g AL 2 4% , A 38 00 LIS 46 0008 0 JIAH BT 48 A6 LG 8 B A 45 22 AN D7 T, 155 40 48 o8 40 I 80 L 8 0 g B0 L4l
Jit WA 2R R R A G, W — P A M E R IR AR 00 20, DA R LA RR S 0 A AL o 7E HF YRR P IS B B
IE B 06 115 B 2 Ak RS2 480 000 LA M 20k 4 JDL A AR ST At T S 3 109 11 0o DU T 38 2 S 5000 UL AN A 109 0 i U A g P i A
i 2 I AL B RS (AMPKO) /W L ) M A A R il 2L A0 8 10 (mTOR) W2 8 5 |1 Wi 9 48 3l B8 22—, ) DL 5 A 4
AMPK/mTOR {55 38 f& A~ 5.0 LA ML 2 it ok 72, 2 AR 3P0 IE D 8, I 42 HF BERE A9 VE T . o B2 2 76 Dy s 3T oS I % J
BIHT A B IR AR A R T AE 5 AR 27 09 20 N R s A0S )iz A AT . I PR SR R 25 AR TR YT 0 Il
I HAE LB AR, KEENIMIREERY 2 H A 8005 2558 J7 Kb il 2l LU 2o 9 7y AMPK/mTOprvL
P& A W LA BVRYT HE A H 9. 2535 L AMPK/mTOR {5 5 3l # /i 5 H Wi (9 VR AL L &, B R % AL 7E A J7 HF o A&
B AR AE FH L 9 3 T o B AR DG BEIE BR3 XF H W . AMPK/mTOR 5 53 % 1 HF (4 BLL A% , [ i X3 o 2= 253 58 AMPK/mTOR 3 # #
2 [ WEIRYT HE 3547 T 25348, DUBATR A A2 48 i B2 25 760 M4 B 18 7 v BT 0, Ol )5 82 5 30 1 9 2 (L 390 S0 %, IR FE I IR I R
B B P A, S B DR HE AR B9TR YT

[ ] MR RREE D E(AMPK) /M A s s i Bl AL E O (mTOR)F 5 s AN, TEZ; ol
vy TR

[FESZES] R2-0;R22;R242;R285.5;R541 [CERFRIREE] A [XEHZ] 1005-9903(2024)21-0112-11

[doi] 10.13422/j.cnki.syfjx.20240924 [HE58 HARB ] A TEU http://www.syfjxzz.com B http://cnki.net

[FM4& MRtk ]  https://link.cnki.net/urlid/11.3495.R.20240311.1548.006

[M&HAE] 2024-03-12 09:55:47

Traditional Chinese Medicine Treats Heart Failure by Regulating Autophagy via
AMPK/mTOR Signaling Pathway: A Review

MAO Wenjun', ZHANG Yan®", ZHANG Wei’, WANG Yagqin', YUAN Ziyang'

[Kk#mAH] 2023-12-19
[(E2TH] EFEARPEESTA(81774157,82174241) 5 4 [H 4 & v B2 265 & AL R T 2 @ T H (2022-304)
[E—1EH] B3R FFEM -, N F PG B2 45 40 48 R B 5T , E-mail : 2062375692@qq. com
[EEEE] 7ok W A4 S0, N 76 45 40 1ML B2, E-mail : yanzhang1016@126. com
<112 -



5530 B4 21 1 hESREHFFFERE Vol. 30,No. 21
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

(1. Liaoning University of Traditional Chinese Medicine (TCM), Shenyang 110847, China;
2. The Affiliated Hospital of Liaoning University of TCM, Shenyang 110032, China;
3. Shenyang Pharmaceutical University, Shenyang 110016, China)

[ Abstract]

ventricular pumping, seriously affecting patients' health and quality of life. The pathogenesis of HF is complex,

Heart failure (HF) is a group of syndromes caused by cardiac dysfunction with impaired

including myocardial contractility decline, myocardial fibrosis, and ventricular remodeling, and it is related to
neuroendocrine regulation, inflammation, and cardiomyocyte autophagy. Autophagy is a key regulatory
mechanism by which cells degrade themselves to maintain body homeostasis. In the process of HF, moderate
autophagy can remove aging and damaged cardiomyocytes and maintain the balance of myocardial energy
metabolism, while abnormal autophagy may lead to functional decline and pathological changes of
cardiomyocytes. The adenosine monophosphate-activated protein kinase (AMPK)/mammalian target of
rapamycin (mTOR) signaling pathway is one of the classical pathways regulating autophagy. This pathway can
mediate the autophagy of cardiomyocytes and play a role in protecting the cardiac function and delaying HF
progression. Traditional Chinese medicine (TCM ) with a long history has a unique theoretical system and shows
satisfactory therapeutic effects and wide application prospects amid the integration with modern medicine. The
clinical practice of TCM has accumulated rich experience in the treatment of cardiovascular diseases. A large
number of studies have shown that the active components and compound prescriptions of TCM and Chinese
patent medicines can mediate autophagy by regulating the AMPK/mTOR signaling pathway to treat HF. This
article explains the role of AMPK/mTOR signaling pathway-mediated autophagy in the treatment of HF,
introduces the understanding of autophagy, AMPK/mTOR signaling pathway, and HF based on TCM theories,
and reviews the research progress in the regulation of autophagy by TCM in the treatment of HF via the AMPK/
mTOR pathway. This review is expected to tap the potential of TCM in the treatment of cardiovascular diseases,
provide theoretical support for subsequent experimental studies, and demonstrate the advantages of TCM in
clinical practice to achieve more accurate treatment.

[Keywords] adenosine monophosphate-activated protein kinase (AMPK)/mammalian target of
rapamycin (mTOR) signaling pathway; autophagy; traditional Chinese medicine; heart failure; research
progress

O J1 3 (HF) & —Ff il To0 E DD RERRe AT 51 4R 1wk, 2 T e 3] O 70 U D E , 4 4 HF R 1

O B AN D) RE AZ 408 1) — 225 5 AE S 45 PO R 9 0
2R By B . HF X B 25 17 £t B A0 AR 76 5 A 1
TEE R AR AR A I R R BRSO e DA el X
BRI o TEAT IR = BCHE B, o I A 9 0 1 B 2R
EONHE BT R E 2030 4R 155 2 330 A,
X5 BN O A R R Y kR YD
P, HF B R LT & 2, A5 0 WLk 45 77 R
O WUAH B 2F 2 A Fo0 2= SR S 2 Ay, O 5 s
PN A3 D6 R YT L R RE B N B0 LA M B W A 2 Bl R R
A M, FE HF B AHCWRSE T, B WV S — Bl 40 i B
TR 1% Sk LA 4t A o 25 5 2 0% R YT ML T % A2 O R
T 2 1% 16 2 BB (AMPK) /i 1 3h 9 & A 55 X0
FLHEEE (1 (mTOR) WL 45 [ I 1Y) 28 B3 s
I, AT LG i E $5 AMPK/mTOR {5 538 #%4 S 0 WL

fEH .. REBATCA ZMiayT F B gtk {1 HF
FIE T ATh 88 2 B P B PE Y, 3 410k o B2 25 3R 97 HF
14 5 35 A W A L BBCAS B o7 sk, A5 S R N AR T
K. BEZWIERYW, B 250 8 i AMPK/mTOR
5538 B A 5 A W ZE HF kR . % T I #
ok % [ P A R G SCR Y R e A B RIS B R A W
AMPK/mTOR {5 5 i % J HF Z [0] i 4 56 R kAT
T REE IR B AR O B X AL A IA R [ A
Xof i PE 24 18 1F AMPK/mTOR 3 4% ¥4 #5 [ W34 97 HF
PEAT T &5k, AW e e s $R b e s B &
X HF @yl K297 BB .
1 B

“E W R R AR A DG LR A I R R 2 A1 i
RT3 7 40 g AR A BILR P 1 9 i A 2

- 113 -



30 55 214
20244F 11 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

Y5t iz 1% 2 0 A R AT e A LA 20 5 A B AR S Y A
frid e RS S E MMM AEK KT A
A A5 B BTG g . M A WY 8 Pk, T LUK R
2PN R E FOE AR R B A . SRR A
Wt A0, 55 SR A ) A PN T I [ W A T AR R A
W A48 T ORI A AR R A R —
ol 24 45 200 L P R A Y T E AL A T X 2 s 2
% V0 200 B P9 0 o AT A R b I A L DT 4 R A
JiL P B 05 A S R 2l R R A R
SR 5, BE 0% 1E i TR 5 T R SRR A A BT L R 4
Feie B tE A ME T RE M B4 MF . JE R BN A W2
— o 448 i A B A7 A SR B B M £ S 0 A
J L I A WA A R . et B IR AR R ik
P R S 1 20 I RS, TR — AR TR R 1 B 3R
1A 7 20, 0 40 B Y AR A A N e B B
SCRTS Y i AL F LR A I RE SR A
B J5T % fidk Ry 2 55 1R 45 /1N 43 1 8 33 0 Tt Sy 448
PEAULE FR Y, DAL A0 A

W5 4 [A] — e s ) 817 AR AR AR TR A At i A
Wt 2 — i 240 PN 1% 1 ML L A B T A R 2 A gt R
AT W AN [F) 0 AR BREREE o 1 Wl Ao 3 B s R T
PEALRE I AE R R RN A S 5 EE Mok
A7 2, 0 AR 20 I 8 0% 1F A2 A I S I Ah A AR
A6 5 25 2 L 0 9 4 KT O A R, £ 5 304 L AE
T A8 00 o Bl 3 | A RE B N R S, B B R Y AR
ERMFHEY TR B, RABEZE 40 [ W
EEHLH A B T8 75 A OG99 A 2 Tk e i BL
L2 47 4 0 AR S A S HLAR R f iR . P 2 &
IRAT VRS B R G RO L4 R GE e B 5
I B E WD RE ) R A O, WESR AR, A W e
Z 590 M RGN TIEE " HF L EE M A
Wi 2 550 R 3 B P BN, A Bl T30 B 45 48 5 1 4R
P 5T R A2 458 A5 S5 1) 240 B 2, AT 250 A1 0 JUL A0 B Y
16 52 TR A I I T AR 5 AR SERE RN, 4 R 4
MRS o Y A R R AT ) BE ) O AT RE 2§ 3L
O WLEF 2 Ak, IF 52 w0 JULRE B AR B9 R B, 7
O JIU SR 1P B 3 A AR I P ) R T
2 I LA AR A I8 T, B R0 LA L1 45 4 R T
A, I HE— 25 i HF (™ R A i AN 2
BF D)2 5 500 JIL A A P 48040 1 3R 3, S R R
JoTAE o LA AR PN SR AR, 52 M JULZAH L ) E 5 R o
2 AMPK/mTOR{ESEBNSEE

AW e — A 32 B 2 Fhoai R e L
PINK1/Parkin . % if Bt L B 3- 3 /25 H ¥ B

- 114 -

(PI3K/Akt) . AMPK/mTOR % {5 53 [ 14 5. A i 5
[ K - VE TS T AMPK  .mTOR E K 1 1S
) 14 S B 43 F H 5  HEO LE AR G R R
HHEZAEH . AMPK 0] LLIE i 40 1 R GE &2V 98 >
SAC b IO Y R ) i /0 B 2R A A L Sk AR A0 i 4
R RIIEEY, mTOR A B T4e DM Fa A
IF A X JFE A A BRI B o AR R AT Y, b0 L EE
SAEATH0 ], 98> HF (9 T8 Bt 48 28 ok J 7 [R] st
H A 1 AMPK/mTOR {5 538 % % 48 il (9 [ 0 5
P8 T2 B A B m R X AMPK/mTOR {5 5
T VR 0 LR AR W T AR R PR A IR Y A AR
FRZ -

AMPK AE Sl —Ff 72 A7 A6 T 22 Fh 20 20 40 il
R e A O T B 4 B ) AMP/ATP LE 1] (1) 14
¥ H B 52 i 2] AMPK (9 #0705 7 % . mTOR J& — Ff
oS A LA S A T AR, R A A A AR A
BB AF T R MEE AR L B ARG PR A
BAEY .92 mTOR Z 4% 1(mTORC1) Il mTOR
24 2(mTORC2) . mTORC1 £ H 755 5%
B A B, %2 2 R 5 5 8 B i 2, i AMPK
PI3K/Akt MAPK %, mTORC2 ¥ 2 541 i iy 4=
17 ia s AR T, 9F 8% Akt sgkl \PKC % {5 53l
B 42 AMPK J2 mTOR (9 b7 4> 1, 76 20 g
Ab T R IR A B 20 I Y ATP K 1 T B 22 0T
AMPK. AMPK WA DL il mTORC1 iy & ¥ , AT
I A A A A, R A

AMPK/mTOR 1E 4 A B Jig 3h i 72 (4 5C i 5i
BOEMR AR ERSHER I EEREEMAG,
[F] B 3 55 22 o s 11 k2 0 e 4 DA G, B Ik il
1T AMPK/mTOR {5 538 B A 3 A W, A 2 9%
I 1) T 57 RN 36 97 BRI BT B B AR . AMPK 7 41 il
i FE R G SRR A N R L R LY
% p-AMPK , p-AMPK RE % 8 12 22 4~ F Wi AH G HE
WA WA G H UNC-51 AR 1 (ULK L) B9 300
AT AR 3E 4 DG 2 7 G 048 AH 6 B A R BE 3(LC3) .
p62 .Beclinl B ik, B 58 [ WE AT AL . mTOR fE
NS A, 5 AMPK AR I AH S, mTOR
16 AE RS N 8BS, 2 B p-mTOR, p-mTOR i %
% ULK L (05 1, BELAS 19 6 5 00 049 T8 ki, DA T 410 161
20 ) e R T

AMPK/mTOR i f#f 7€ HF (1) & A5 F1 & &8 rf 493
HEEN MO, BN RIRYT HF I R 2 — .
HF B35 190 WL40 i 2 H BL AMPK 136 P FEAIS
i mTOR B 3% P Fh 8 B L B . L, AMPK I 7% 4



30 55 214
20244F 11 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

2 T HOA WE R A B0 JILAE I T Y TS 4 T bR i
1) 4 JfL £ F0 B 1 5T SR AR W, ] JUL 2 Y BE T R
O JUUZH 41 48 R B % ; mTOR F4 785 3% 1 U] AT fiE £ i
VU LA B A A3 35 0 A R S I . B ST R,
1 TS AMPK 5410 ] mTOR , A LAY 52 .0 JJL 20 i vh
S5 B 1T TR 2R AR RN AU AR U, B HF RRE Y0
WL EE™ . AMPK/mTOR il % (1 1% Fh IR 4% B3 52 i)
Y0 F WA SEAT A BT BT A5 AR PR 2R
B TE BRI N B B T ERR N R RR S . I,
X} AMPK/mTOR i # 1 T FUA AT LA 50 L4 A
F) 1 W5 7K P, 30 T BE S I HF 9 & A FUR S it
3 HEXNAMPK/mTORBEE NS HEAT HF K
AR

2 A AR — S LR R s A B BH P
i LA VR R . R TP BEAR GRS T, B
B ABE A I AN B4 A7 A 8 b P iR 9 3k R B RE
AL TE S A 22 T T 3R Ok 4k B ML Y s R R
A, X5 AMPK/mTOR il #% /1 5 19 F Wi DA 2 45 20 i
IR EEAR S Y o R — B0, BRIV A A Y X — 3l B
A RLIR SR SRR A B E R ARR S B .
3.0 BABHAUS AW BB b E IS R R
W BT 2SR — R UER X AR AT WA
KA IR, B 2R AR 2 GO0 N B S
I IR Z0 R 52 (A W& - R il - 2R ) 48
W NAEEIE  AES BB, B FH A% 3 %5 35 9 6] AH
IR ZR OAH BT S R PR TR TN AR A A T Bl IE =R A
¢ Ff BA BH T K S A G e Al B IEAT AR A R
I3 BH - iy U] T L2 sk 4 % P ORS S B
NV YA B = I 0 ol s 5 O S B R VR N1
P SRR PN T I R A A L ORS T
JT )& B o BH & AR XTI BR AN 88 19, W7 DI e 0% 2l , AL
A A 8 A B 24 3 ok I A 4 P ) B T W i
FE LN 7 BB, A2 i ATP DA 7 PR 85, i i B P

BF BH 22 T] 2 A 5K A A B 2 Ak SCAH B i 24
M) o K B 5 1 T AR O R R 1 7 R TR G
M fE Tt Y 7 A 2o A2 1 B 5 R G0 BT A T R L 3X — 2
JiLF e ok AR R B B BH 2 1] AH BLRE AR L 3h A OF
Mo %0 R Ak BE B AN R AR 23 5 B4 M P Y X
AR AR AT AL, B0 R 5 &7 Z IR TER YT
HF v DU 390 Sy 40 6 )23 17 %) B H 2 A5

2N S HF (9 A9 HL A < B 5%, BV RH
R BRI R o B B A0 BE S A 4
£ - 1917 2 N 77BN 1797 N8y DI N E N W 2
iR 2 AMOUL 2 T ) R ATP AR R R, 5 8 L

il ZE AL O WURE A 5 B BE T R B
ML KR AF ZE HF 8RR b ) 30 B 7, 2 30 HF
& A g e TEROW A TE R S A R R, BB
Y AN B )0 % HE R B0 WL RE R
i (NG RN - 2 HE R )E L
e 2, DTS B, s 0 T B BE O A P B A
I B T R A TR R 2 BT 4 s A A
b0 1 e 2 R B 2 T A R T A T A A Ty
HE AR
3.2 KIMMit 5 AMPK/mTOR J# %  EFINN
AR R H T ) A RS ) R AR R A RE A
A IE B A A T 3 i W o S Rt R A - e ) A
FoONA B BRI A, BH 32 A, R A R EE
BF 2, 5 i B D 5 SR P, B R s ok
P R E WS M S A/E M . AMPK/mTOR i
BEA G WIS 5 R BB BRI L B AR M 3 B A
R LB S5 A A Th Bh Y . AMPK A o 41 i fiE i JE%
VR RN RS R AT 3 ST ¥ =Bl EU R4
R B R 3, e )R B A X — i B S CRUE
T W e N b AL i 0 SR T AR TR A A DT
g B, EH 2, Y SRS R B U T 3R
SRR, PR A K kB KOEH I8 7R 4 AN AT 5
BRI E TR BT, X S A W A2 kil SR AR S T SR R Y
M) F 4 0 B8 AR 5. AMPK/mTOR {5 5 1 15 5%
Wi A4 R 9% 355 7 40 Beclinl \LC3 ., p62 %5 | B A
WA S5 AW Y KO A g RS
] A5 1 0, S AL I A I RSB AT RN 7 A R
HHERZEH . ZdB5 "z 8 Lisfr,
IE ALK 77 A BE i A ot 5 Al 0 3 FR AR W) A
PRI, AL A A G sk 4 Jo 9 1 1L A4 B B P i 7 B AR
PE 224 FHLH B, U 2R B AMPK/mTOR 38 i i #4
W A AH SEHL TR -

rh S HF DAl 3488 AR BE A BN i 4
A, O AR RE KR SR AT A BT A P
UL | R B a7 R oY B U i LI N W E 7 K 2
PO 2 17T 2 B AMPK A 380375 ek 55 , 3 BOL A4 i
(A B 2 5 17O I B4 2R 35 30 > AMPK/mTOR 3 % T i
P R D S O DG B N R A S5 R
HE O E R b AR R kAR R R S R B R )
F W ) IE H T, N BE B RO ) 8 0
WLAR 7
3.3 IEASHEEE S HF O IEASEEIE O b B E A0 B
Wz — (EHNL) = IERAN AT A2
Jrig AR B R B dE R LA E B A A T

- 115 -



30 55 214
20244 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

Bl B B R BRI E SRR R
T RS LA & 9 19 S AE Bl 9 A TR, A oS R
o R VRS ET N TAE  BOR IR R IER
AN RPN K A SR, T HF e L2 o OE B A%,
ARREARL, R EE N IERAL, DA,
Bl e TR L TR AR R AR SE, B B R A,
B0 BT R T BONLR E 138 AT i, 7 AR
I 5 J5 0 I BH A2 B0, K845 3R 5 P R L K Kz
Wt O K IR P K S HL L B HF A KRR
BT L A A WEAE S — R AR R BB S Rt
TR I 200 L P ) 3, I 43 Mg 1A R AR AL A il
FH T Re 7=

FE AL L BHAS 2 B9 BR 5 T, 1 S/ FH
55 , O R AE 5 AR 2RO . e 1
WO 2 v OB, FEURR TR R LA 7 0 ik B v e R
B IR FEH 0T, 3k — b BR800 28 NI IE R
SR8 A AR YU, L4 P LIRSS B HF i
PRI & R, 1 Mg 0 Bl o B T A i P OE Y
RS R - R o AN VS TR NG 7
e 2 B0AN AR 05 s B ) HE B o R U T
ESFES B AU R 2 A 3R 1Y AE ), B
T HERL, AR BRI KR K, S — B O R
JES A HF J& — A7 BB IR Sl 45 2 A 2
R AR A 52 850 |, 38 & AMPK/mTOR i f# 4
T HWEYRYT HF A9 A2 28 oL T 78 o B2 GE AR 3 e
T 5 T, 38 b 98 1 A ARG O TR ST A [ B i
7 35 BIE 7B  19 H 1 .
4 HIHEEF AMPK/mTOR {55457 HF

Hh s 24 7 YR O K 1 D7 s e S IR % RN BN T
AEMFENEIRAE R, IFE SRR EEN ST &
U LT RS T 0N A S IR S,
PR LEIRIT O MR T A E TR AR, K
AN 5T R B F 2 P 2 AU TR 2R
o 25 AT LL3E i 8 Y AMPK/mTOR 15 5 18 B/ %
AW LLA R YT HE B9 H o R, 28 3 78 v B
W (CNKI) i 2 b B A= 9 B 2% SCHk (CBM) 504l
FE . PubMed %5 K0 % E A, DL o0 fy U | Heart
failure 1% M0 7 520 | 70 1M 0 J7 23 50 9 o0
T3 3£ 0 L O T £ 68 7R I L AMPK/mTOR |
{5 53l % . AMPK .mTOR " 45l 4 1] , 46 %% 2013 4F
117 % 2023 4F 11 A M AH W58, LI 25 0 1
AMPK/mTOR 155 {697 HF #1725 34 .

H E AE HF (93697 J5 T, A] B X 387 ) 38
T I AR K A B S 7 S HEAT IR YT 5 AR L

- 116 -

T, WU 4R T R OE AR K LA AE O 3K B X HF 3R 97 AE
FH . KR 3 AMPK/mTOR 5 59897 HE (0 254
SR AN 25 A2 T S E US4 R i O T 4 kb 25 R
PN W Sl (1B 2 i o - = R I (1RANY
AR R 5K LA A D)5 #h £ K 0 2 D) 3 2 ot A
A0 B BH At A B O T RE 5 A B o0 28 ) 2 B BT
R, D8 U LR S AR 2 W0 1
4.1 AR M E T
4.1.1 EMEZ S IHL FS RS TS M2
W& . FESE T, RS — R I AR
Ay BUAR 2 BRI SE UE L, PE S, A R
O WE Ty BE AT 10 /I B 3 4R 1 1 T BB S a0 WL
0RO T A O WUEF b s O WLER A O TR
7 HF 5 4% B SR Y, ZHANG % W58 & B,
FHZ 0 1, BE % 1G58 40 M [ W, IR T A MR G
43 ¥ LC3.p62 Fl Beclin-1 %5 () % i85 . £ W=
Fii 1, A7 DL i #801% AMPK/mTOR 5 5 % , 5 &
B A W, LA el R 3l ki A, w0 O LA
ZAL R THO AR AR LA BA YT HE I/EH . B4R
BREREAT, A AT BT, BRE R —FMN
B AR v AR IS A A IS R B T K A | i
JEAEAE DY . WF5E R, 5 MR R AR 6% W o ok i
B HGE AR, DL s B RO WL R T R O L
JIELJEE A s U A VR Y L o WL RE JEE A A B2 i
HF A2 7 55 16 N 1, % HF B & A2 R Je WS A &
B, e O IR S 2 HF B9 72 b ) 52 B
IR E 0 A8 AR 7RO WUIE IR BY )5 9 2 Kk J'e O HF
14 B B DU 2 B Ry BT R S o R g R B, B AR
A0 WU JE K B e TR S W RE 0% W OIS
AMPK, Jf 4l il mTOR 2 ik ; T X} AMPK £ 4k | %
BP i i W 0l = 0 i T | NSO E N R
VI Kot WUGR 3 VE T 347 52 90 1 B S0 1 0t 355

BB 7 32 2 R fh B T Ll B R A S R A
Ao Hev Ll B P i i ks BRI BEEOOE  &H
B BE R RT3 25 . BRAEAF Y B HE S50 UL 40
J A 3 T DDA OGO UL B O T 00 A7 HF Pl
RAE LA S EEMELZERE N, H
FE HF (9 R b, o0 WU I 9 08 T 5 ) k [R) B A7 7
P 22 (8] AR B 29 LR B8 OR3P HF GG UL 4H Y 4R
FHECTS 24 HEF O U4 B b 7wk 7 B S 88 e )
SR M 0w AL A0 F W KO g 8 B e
HE UL DT, O 4 P SEUYRESY KB, HE R RO L
20 2 rh AMPK/mTOR 38 9 0 35 3006 o 45 TR 88
% T 5 AT W 5 40 AMPK/mTOR 1% 538 B (14 1%



30 55 214
20244 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

&, BEA O LA B ) WK o IR 38908 3 02 TR
I B LR IR 22 UE B O R B kA AT A Y
9 A M B AR O RS IRAT AR S
BLAE AL, BT AR P AR R R N 2
PR SRR B2 M TR YT 2 R0 L R
Gy, Qo WLET 26 R i T R FRE A0 48
i 2l ko R A AR 0 LGB ot P 0 4E . SHI
LRI & B, MR B 7 R A A A A ) ek AR
AR A W BT LN A S T, TR AR T
Beclin-1 . LC3 Il Fil AMPK (¥ 2 1k /K, I 38 i 1
mTOR ) @5 2 kK F o

4.1.2  Ahas AL A TR R RN S R 55 B Y
2y, URE R JE A e BT R rp i Y — o i AR
PERL A AR B A O R L B DR A
BB VR o AR O I YRR T, R 3 B
TE B LA il i, 2 O DI RE L SE 27 Bl ok o A
T A6 FN HF A9 E A2, 57 1k O UL i, 77988 7 2 7R
I AN WF SR W, B3R A 42 JE 1 A F AMPK 9 %
R, JF 30 mTOR B # R Ak, LA UL 8 15 40 it
WA WS . HE ST kB, R R AT
O VAR5 /N B0 LA ML A T, MR B0 DI fg . [
Af 3 1 X AMPK/mTOR i 6 2% 35 i 4 I, & 2 i,
KA X AMPK Fl mTOR 1 B BR 1k 43 591 9t & 25 Mo i
ARG, TS AR NS0 R T
PERLAY AN H I B )P SHRIE NS =
£ H BB R . B 2 B2 B 5T R I AT
T REERE-FEA A BRI PE L
RN RE % G b 0 R O LA A R T, O i 0 T
fig . O LA B A W BE 1 50 I AH DG % 9 By B
FOIREXR RE D, MO AvERE ) T
R BF o S5O B P A T M R i — 2D R
O WL 20 B 1 E H 25 4 R RE B &5 300 D) Rg B
18,51 % HF'77' . HUANG 25 %} 38 % K R4 T 47
WS R GR R S B S AMPK
P AW, SRR AN T ULK L BB RR 4L, i 4l 1
mTOR, fifi K EL.C DI REAS 2 W 5 % O LEF 4L /2
R, HMERANFRMZY), B EZHEEN
BRI EENG 2 — BRSO PR R
PEPA T SRR O A0 I PR O T, R 2 RE
% 8 45 1M B i e R Bl kR E, BLIK BIAR T Bh
ik ok BE A5 Ak o0 LR JE R HF B9 4E T . B RS R
(DOX)FE Ny —FlA W s 25 90, ol T 76 98 i A
P IR 9 3 I 2k R b X e N A S B O T
051, B AT gE 3 0 DOX i T [ W /N A 1 I

A, BEL BT T OE R i DT R 3 AR Y
b AR R A MR AR T, T B0 T g R A 51
& HF, CAO %55 1 DOX Ak 1% /)N R 37 HF 5
R WF 5T K B2 ¥ 16 22 B Ak B A /)N BT K &2 DOX
55 100 JOE 5 495 B I, 9 8 R IR AMPK 9 38T
fi£ #F mTOR (¥ B0 , 6 3 Wi & [0 3 1E 5 K P, 5
20 EDIRE

LS ST CIERY: Ay N NE I - SN
TR TR . WSR2 DR BCEAT B O Y
UK TC S AE T, 5 90 T HF 2020 JIUAE B 5
OV SE PR IR YT R 3 gE & B, AR kK
Al LA i 3 /0N BLC L ATP L ADP Y & DLk 3% H:
O JIEEF 5K TR, I K 2] [ W AH ¢ & 1 Beclinl Al
LC3 I/ 1 RBRy I [FEE, 32 85 6090 LA L
p-AMPK ik 84011, p-m TOR 1) & 35 I P& A, 2 ik 1%
4 S0 35 A 1 3 R T K B R A E L o
4.1.3 fFEERL W REN - KRR K E I, B
A PR NG BR AR R YRR % G 2o e b
e IV B S AR VL B, DA RS B g B 5RO IO VR T
FE HF O USRI P e O o0 LA S50 I &R
Gigid LY BoR BT W R MR TR, R
SRV G R B, e B R IR YT R HF R R, oo LR
JEL T 2 Ak A5 B AR AL AT B B s . R AR I B
if AMPK/mTOR i# [ 5 % () LC3 . Beclinl | Atg3.
Atg7 55 [ WA G 43T 1 3R IR KO I B 4R T ax R B
Wi fe 2% 0] LA 3 5 8 5 AMPK/mTOR A5 H W (19 3%
BREIIRYT HF (PE R o s & ok, B g 3, Bt
9 PUI T RN A8 Pk RE SF AR AR R
A 25 r R T 288 B TR P L I R YT
Z PR, W RE Y B W I g RE Y B IE g
G BUOR M Z TSR BRI IR YT B Ik ook A
T £k | I LR AT P O A 550 14 2R G0 9%
WA & T AT R AR o X HF K R
THEEIRYT 45 R 8 S 1T AR 08 1 w0 UL 4 i
A T DR LR A o [R) B HE KBS AMPK A
mTOR Y 5 AKCF I, 48R 8 517 g 9838 i 1 4
AMPK/mTOR 4§ {5 5 i # % ik 0 97 HF . (7 A
L) CEE MR WO L N BERATE R — R A A
T8 A /N BE JE A A TP S v O S A e, B A e
i LR EAE . AEIRYT 0 LA R G T I L /D
BETR BE A% 0403 O I0L5E 14 I 38 8N g 2 A G ot 0
IR, I G Bl Ik ok B A AL Y & R 2D YAO
U 5Y K BN BE B BE 05 B A 40 1w R Y
p-AMPK F1 p-mTOR Y % & , Jf 68 % & 3 B 1K 1M 5%

- 117 -



30 55 214
20244 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21
Nov. ,2024

W 8 SE B A W, 4 CRP L, TNF-a Fil IL-6 (1) 7K SF .
Al UL /N BE R AT DL 5 AMPK/mTOR 18 #& A S H W
Kok B 0 LA A B 383 40 0 AT RO B T 5 2 B /)N BE
BT 1 ) 9 LR T 4E 40 i AMPK (1 B Rk,
5 mTOR I @ 2 1k 7K 7, LA Ik 21 %80 UL £F 4 41 Jif
B PR T o IO WILEE 4 46 B B IE 58 5 HF 19 & 0%
) 6 B BML A

o 2 BN A S B I AMPK/mTOR 5 %
A T HE B AL B 45 2 ) UL 5 SR R RR in
ok
4.2 By FRO MR BA RIS, I R K Y
YER, =2 F 67 S 91 W AL HEY Y, Ry 3 A
FEFRW, 350 BE RE % 312 25 HE 45255 v JUL A0 Jfd /) ATP
Al ADP & &, [A] BF s 20 AMP B & B, T R AR
AMP/ATP"'™, REN %"l 58 & L, 370 B RE 45 G
0 WUAE BE S O LA M 9E T, O 58 i
AMPK/mTOR {55 i J#% 9 55 .0 LRI ZE 5 5 09 1 Wt
HZAWES 5 T 370 HEX 0 D) i B A DLEF 4E
TR B B VR o 0 R S T AL R 36 I 3
2% AN BURZ E A R ST R R
P A0 WLAN A VR, AT DA% 0 JE B A, A B T
[ BN 1 I {07 N i o S VA B T gl 5 0 S
FAN %1 fF 58 kB, 46 S8/ S8 4 T, HOC2 4l
Jil H p-AMPK 7K - JH &5, p-mTOR K- T B . 4
1 a0 AL B S, p-AMPK 7K - F 3 , p-mTOR 7K 3F- 7
15 o 3K 2 B R B o0 3 B il AMPK/mTOR 3 [
Sk Vol 240 B R TR W DA T R 0 IE DR AR .
3 O 26 i E ELA TG I AR RS 3l 4% 2k SR PE T AT
O I AE BR84S P R A w3
HH 3 0 5 RE 0% 38 a2 2% 00 JUL A0 AR O T B O L
2F YAk %5 77 33k FE 97 HEF B4R FR L E 4 At
FE MR BE T L0 LA AR A 1 et B A o e
2T UG L0 WUANIE ) WEAH ¢ P F Beclin-1 .
LC3 I/ 1 fyR k3 I, W B p-AMPK 2 ik W 3 I
W, p-mTOR ) £ & W & M . £ L, o
AMPK/mTOR i % , i 0> 4% 0] L% O WL4n i i A
Wt , DTS2 30 6T O L4 B PR AP PR . PR L 22
T84 R AR 25 0 W8 AR . BEAEDR T R,
FE AU RE I o 8 1 /N R A PR W OTE 2 A
fil ARk 12 5y IR YT HE'™Y . WANG 5 F
FER I, PHE AL RE 0% W 35 2 HF KR .0 2 g A
O WU 7, FF AR F 1w 356 0, i W R Y OB AR .
It fig 98 $& & p-AMPK [ /K F , BE fik p-mTOR A
p-ULK1 B7K o 356 B PF e L) DL ik &2 F ki

- 118 -

i, il 1F AMPK/mTOR & 42 42 #F FH W /N B9 I A%,
Jnsic LAA I A w ko HE R BB 0 Dfg o ol
2 Ji ¥ AMPK/mTOR 5 53 [/ 47 HF i LI & 45
QUL I I
5 NEERE

g5 L TIR VAR ZE RO LA AR S AR B
JIE T RE J7 A % T ZAE A, AMPK/mTOR {55 5 i %
VB Ay 5 1 3 75 ML A 6T 9% o R R B R OG FE B AR
FH o #E HF (9 2E R b 385 B 09 1 W R 6% 175 Bk & 1k A
Z A0 WL A 2 5 O LRE B AR 3 A S R
(4 0 T T B 2 5 300 LA B 1 T RE s AR A HE
P A . A UL, BF 98 R 37 AMPK/mTOR 9 A 5 1E
FH B VR A R 4R K A W FE HF R AR AL X
FHRWMIRITAEEEZ L, B, PEATH A
MW LA F80 7 06 7 o0 L4 RH DG 05 © 8k B B 4 3
(0 5% A0S o SRTTT, R A3 BIF 5473 B T 52 56 F 5% 2
I, 4 Tl PR b A [ IE %L HE #9297 J B LR I 26
FR) ARG AR A O AT 75 i — 2P PRI R e

AR ST HEE 25 8 4% AMPK/mTOR 15 5 i i 4
T A WEIR YT HF A SCWF o8 E 17 B 45, I 5 3 03 94
T T2 AL 25 WA B8 4 T 25 5 7 R 2
YT HF 09053 o IR, B8 Pk bz B BA BH A<
IEA SR T R BE X A W AMPK/mTOR {5 5 38
% A1 HF 09 3% . 24 N8, AMPK/mTOR i % /i
T A WA YT HF 093 72 55 o B2 2o 98 755 B BH P 4 LA
AR IE e A A . e, 5T R HLs s
w2 R T A T B T BE N — AN I E Y
W58 7 1) .

[ &% i)

[1] YANCYCW, JESSUP M, BOZKURT B, etal. 2013
ACCF/AHA guideline for the management of heart
failure: Executive summary: A report of the American
College of Cardiology Foundation/American Heart
Association Task Force on practice guidelines [J].
Circulation, 2013, 128 (16): 1810-1852.

(2] ZWde, IR, XR = Lok kT Rg it 5.0 01 %
g Y G RS HE R [T]. S AL BE 2 44 35,2020, 9(2) :
126-129.

[ 3] MATHERS C D, LONCAR D. Projections of global
mortality and burden of disease from 2002 to 2030[J ].
PLoS Med, 2006, 3 (11): e442.

[4] LIN X, FANG L. Pharmaceutical treatment for heart
failure[ J]. Adv Exp Med Biol, 2020, 1177:269-295.

[5] ZIE &, IRAE, 8 M 3, 45 . 1ol 3 1Y 38 AMPK/



30 55 214
20244 11 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 30,No. 21
Nov. ,2024

[9]

[10]

[11]

[15]

mTOR i 8% F 1Y [ WG 7 2 I iR R (1],
B R 22l R 2 7, 2022,47(4) : 488-496.
KLIONSKY D J, PETRONI G, AMARAVADI R K,
et al. Autophagy in major human diseases[J]. EMBO
J, 2021, 40(19):¢108863.

XU W, ZHU Q, ZHANG B, et al. Protective effect
of calretinin on testicular Leydig cells via the
inhibition of apoptosis [J]. Aging (Albany NY) ,
2017, 9(4):1269-1279.

FEE . BT KR WX /N BRI B 1 e H R A i
BERHOHLHI A BIFE D], K& 10 75 K%, 2018.
TERR . HE B B W e AR RR KS62/ADM A H 1 il 24
PRI AR S SieT1 I 4 LD ] 22 M2 220 K
%,2019.

GATICA D, LAHIRI V, KLIONSKY D J. Cargo
recognition and degradation by selective autophagy
[J]. Nat Cell Biol, 2018,20(3):233-242.

LAMARK T, JOHANSEN T.
selective autophagy [J].
Bio, 2021, 37: 143-169.
LI A, GAO M, LIU B,
autophagy: Molecular mechanisms and implications

Cell Death Dis, 2022,

Mechanisms of
Annual Rev Cell Develop
et al. Mitochondrial
for cardiovascular disease[J].
13(5) :444.

ITO J, OMIYA S, RUSU M C, et al. Iron derived
from autophagy-mediated ferritin degradation induces
cardiomyocyte death and heart failure in mice [J].
Elife, 2021, 10: e62174.

YAN L, VATNER D E, KIM S J, et al. Autophagy in
chronically ischemic myocardium[]] Proc Natl Acad
Sci USA, 2005, 102(39):13807-13812.

JR G, L BT, A L P R 2 TR LR R B
A OCAR 53 B B 16 O v i WF Sk R (D). ) va
P 24 K224 4, 2023,26(4) : 66-70.

FEAE, BERE, M, 5% . 5T AMPK/mTOR/
ULK 1 F AR 5Ci R3] c J B e ik J7 % AGEs 5
Il Bl SR TR I B A AR PR i s e (). R E
ST A, 2022, 28(16):90-99.

CARLING D, SANDERS M J, WOODS A. The
of AMP-activated protein
Int J Obes (Lond) , 2008, 32

regulation kinase by
upstream kinases [J].
(Suppl 4) :S55-S59.
STEINBERG G R, KEMP B E. AMPK in health and
disease[ J]. Physiol Rev, 2009, 89 (3): 1025-1078

T D5 . mTOR A5 1Y il BH 65 <77 9 42 S0 340 <5 5
S0 LA B wEAE LD ). A T R B2 K
2022.

TER A, B, B AL, 45 . R0 B il i (Aky
AMPK) -mTOR 3 i 4 11 .C> #5075 3 458 28 £ .0

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[34]

LA A g8 T R AL [T ], i B S G 7 R Ak 44 RS, 2018,
24(16):124-130.

LAPLANTE M, SABATINI D M. mTOR signaling in
growth control and disease [J]. Cell, 2012, 149(2) :
274-293.

SAXTON R A, SABATINI D M. mTOR signaling in
growth, metabolism, and disease [J]. Cell, 2017,169
(2):361-371.

fR#% . ZEF W75 . 2T AMPK/mTOR [ Wil 5 75
TPAT 21 DR A 5 9 T 45 1 26 /N BB AE AL LD ],
] S 56 0 ) 2 2% 75,2024 ,30(3) : 45-53.

INOKI K, KIM J, GUAN K L. AMPK and mTOR in
cellular energy homeostasis and drug targets[J]. Annu
Rev Pharmacol Toxicol, 2012, 52:381-400.

TEAF 0, W B, KR, S 2 B 55 AMPKY
mTOR 3 B/ 5 F Wit By V6 4 B ' U ) AT 5 0 e
[T, i 2 0y 4% 2455, 2023,29(18) : 277-282.
KIM J, KUNDU M, VIOLLET B, et al. Ampk and
mTOR regulate direct

autophagy through

phosphorylation of ulkl [J]. Nat Cell Biol, 2011, 13
(2):132-141.

EGAN D F, SHACKELFORD D B, MIHAYLOVA M
M, et al. Phosphorylation of ULK1 (hATG1) by

AMP-activated protein kinase connects energy sensing

to mitophagy [J]. Science, 2011, 331 (6016) :
456-461.
SINGH S, MEENA A, LUQMAN S. Baicalin

mediated regulation of key signaling pathways in
cancer[ J]. Pharmacol Res, 2021, 164:105387.
FEAN A, FRAE L AP I B PH 2 U0 9 AR T2 6 RIS
[J]. B2 592 ,2020,41(17) :20-22.
Mrsdr 8, o2 20M S HE 23, 48 . AT BH 2 B VR BT /)N e ot
0 Mt AR b B R PR B T MR [T, AR R 2y
Z#%75,2021,36(8):4522-4525.
BRGSO T RN, S L BT BT BRI TR
ROy g A vk mE AR AT [J]. B R, 2022, 54
(22):161-166.
T, R, A BT BT 5 IR O
JrxEs [T, W ,2022,40(8) : 14-16.
XK R, BAED], £F 4%, 5% . ST B IS R
SRR L I b i E ], P E P E(E
B24E, 2024, 31(4):10-15.
W0 R R, 45 . ORI 8 2 AMPK/mTOR il
% TR B R R i R LS /N B B B 1) 1 R AL
[J]. e 2G24T ,2023,41(10) : 41-47,266.
FIEWE, R, WE B, 55 . TR MBSO ILET
A Al 5 SR MK UE Y C R L] e B 25 50 i
LA RG24 25,2023 ,21(16) :3071-3074.
T MR, A AN . BT R m T VAR R IR B e A
+ 119 -



30 55 214
20244 11 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 30,No. 21
Nov. ,2024

[37]

[38]

[39]

[40]

[41]

[42]

[47]

WS (7], R R R, 2021,37(9) 1 1-5.

BN ARR R, WAL TR R IR SRR
AMPK/mTOR {5 5l #% 5 A W C R [T]. hAeh R
24524 1,2023,42(3) :80-84.

TG, PRI, 256 PR 2 D0 Hp R0 I v 800 i e
[J]. HEE248,2021,36(10):2035-2040.

A AT, DRIEVE TN S R AT B A
P LRI B W IR YT R I AR AR DG LI LT ). LT
R 2 R4, 2024, 26(3):47-51.

X1V R N R T OR L F 2 TR N
Cajal [] 57 41 L [ W A0 ¢ & 14 Beclinl \LC3 . p62 £ i
FISEMIAE S (D], AR < A rh B2 25 2%, 2022,

LA BUE 4 A . LIRS ) KBS R 18
Pt Iy W Y T BEBHEIE(T]. 91 R, 2022,40(3)
36-39.

B BTG AR R S A A LI 22 RO 95 X g2
e m R (V] o R 2 5 AR, 2022, 19(28) -
120-123.

Ak LR 0 ) R A IR IR 22 50 B 4
(3], P 7 s 254 44, 2012,32(8) : 1130-1134.
BB, A, B RS AL AR T IE R IR TR A
Wk 00 R0 v R R v AR (D). vl [ S R
2k ,2022,28(12):233-239.
EWAR B, i, S B 25 TR E AR T B e
VA A RIS R R (D] AR R 2
F,2022,40(11):190-195.

YIN Y, GUAN Y, DUAN J, et al. Cardioprotective
effect of danshensu against myocardial ischemia/
reperfusion injury and inhibits apoptosis of H9C2
cardiomyocytes via Akt and ERK1/2 phosphorylation
[J]. EurJ Pharmacol, 2013,699(1/3):219-226.
HUANG X, DENG H, SHEN Q K, et al. Tanshinone II ,:
total

Pharmacology, synthesis,

Curr Med Chem, 2022,

and progress in
structure-modifications [ J].
29(11):1959-1989.
BEI-BEI Z, HUI C. Research advances of tanshinone II ,
in improving ventricular remodeling [J]. Anhui Med
Pharm J, 2014, 18 (12): 2230-2233.

ZHANG X, WANG Q, WANG X, et al. Tanshinone II ,
protects against heart failure post-myocardial infarction
via AMPKs/mTOR-dependent autophagy pathway|[J].
Biomed Pharmacother, 2019, 112:108599.

B SR, BRI AR AR IR 24 AR T S
JELT]. hi#h,2021,43(8):2130-2134.

LA IE /N X 45 B R 3R 8 W 5 AMPKY
GSK-3B/B-catenin {5 5 i % 28 fif M IR R B0 LA
BilT]). 2t ,2023,46(2):474-478.

Xk . 3R i AMPK/mTOR 15 5 3 8 ¥ 1
RAEXT O UIRE R B AE D] M M BB R

- 120 -

[53]

[54]

[55]

[56]

[57]

2,2017.
FoK e A, £, 5 BT 0 T RE R AL
FEARARNT B B R T B M0 Ty B A R (D). B
IR BE25,2023,43(5) : 74-79.

TRAAE, EWTE, XA, &5 . 0 Jy o b BRIl R OF
R e br MbEsE Bk [J]. e h R R,
2022, 37(4):2161-2165.

GAO G, CHEN W, YAN M, et al. Rapamycin
regulates the balance between cardiomyocyte apoptosis
and autophagy in chronic heart failure by inhibiting
mTOR signaling [J]. Int J] Mol Med, 2020, 45(1) :
195-209.

WU C, ZHOU X X, LI J Z, et al. Pretreatment of
cardiac progenitor cells with bradykinin attenuates
H,0,-induced cell apoptosis and improves cardiac
function in rats by regulating autophagy[J]. Stem Cell
Res Ther, 2021, 12 (1): 1-15.
LIN H, LI H F, CHEN H H,

3 protects

et al. Activating

transcription factor against pressure-
overload heart failure via the autophagy molecule
Beclin-1 pathway[J]. Mol Pharmacol, 2014, 85(5) :
682-91.

BT BGRB8 s O ) R R R
B0 25 R« T 40 AMPK/mTOR J8 #6415 (1) 24
M A e [1]. o7 BE R R 2 4, 2023, 43 (3) -
466-473.

SR L AR X B L A R B TR YT R O
AR B [T ], v [ v B 2 ik = o 4, 2023, 29
(2):250-255.

XING Z, XIA Z, PENG W, et al.

decoction, a traditional Chinese medicine, provides

Xuefu Zhuyu

neuroprotection in a rat model of traumatic brain injury
via an anti-inflammatory pathway [J]. Scientific
reports, 2016, 6 (1): 20040.

BERAE A TN B AAE, SF L LR B 5 X R BT IR
P A AL K 25 W AR G sz (1], R 2 Ak,
2014,39(22):4453-4458.

b7 AN S (NG 2% 7B NI K=t = | 7
3 19 R B JUL 2T 24 200 0 348 B e 240 1 1 ik 5 ) 5 o
[T, PB4 52241, 2011,9(3) :313-319.

WANG P, XIONG X, LI S. Efficacy and safety of a
traditional Chinese herbal formula Xuefu Zhuyu
decoction for hypertension: A systematic review and
Meta-analysis[ J]. Medicine, 2015, 94 (42): e1850.
YANG X, XIONG X, YANG G,

patent medicine Xuefu Zhuyu capsule for the treatment

et al. Chinese
of unstable angina pectoris: A systematic review of
randomized controlled trials [J].

Med, 2014,22(2):391-399.

Complement Ther



5530 B4 21 1 hESREHFFFERE Vol. 30, No. 21
2024411 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024
[65] LEE JJ, HSU W H, YEN T L, et al. Traditional [77] HIRAKABE A, IKEDA Y, SCIARRETTA S, et al.
Chinese  medicine, Xue-fu-zhu-yu  decoction, Aging and autophagy in the heart [J]. Circ Res,

potentiates tissue plasminogen activator against 2016,118(10):1563-1576.
thromboembolic stroke in rats [J]. J Ethnopharmacol, [78] F &M . A2 8 24T % AMPK/mTOR/

[66]

[67]

[68]

[69]

[70]

2011,134(3):824-830.

JEPFER XU FEAE SRR, AF L U B 0 R L L
oL TE L B R AR DT] R E R gy 2
2010,35(22):3077-3079.

SHI X, ZHU H, ZHANG Y, et al. XuefuZhuyu
decoction protected cardiomyocytes against hypoxia/
reoxygenation injury by inhibiting autophagy [J].
BMC Complement Altern Med, 2017, 17(1):325.
LIU Y, WANG J, WANG W, et al. The Chemical
constituents and pharmacological actions of cordyceps
sinensis [J]. Evid Based Complement Alternat Med,
2015, 2015:575063.

OLATUNIJI O J, TANG J, TOLA A, et al. The genus
Cordyceps: An extensive review of its traditional
uses, phytochemistry and pharmacology [J].
Fitoterapia, 2018, 129: 293-316.

MR ARG SE . 3R B3 AR I8 AT S A O i A F

YR R[], o0 i A R 2F 4 A, 2021, 30(6) :
704-707.

MARCELO A, BRITO F, CARMO-SILVA S, et al.

Cordycepin activates autophagy through ampk
phosphorylation to reduce abnormalities in machado-
joseph disease models [J]. Hum Mol Genet, 2019,28
(1):51-63.

LI T, WEN L, CHENG B. Cordycepin alleviates
hepatic lipid accumulation by inducing protective
autophagy via PKA/mTOR pathway [J].
Biophys Res Commun, 2019, 516(3):632-638.

HE H, XU J, XU Y, etal. Cardioprotective effects of

Biochem

saponins from Panax japonicus on acute myocardial
ischemia against oxidative stress-triggered damage and
cardiac cell death in rats [J].
2012, 140(1):73-82.

EAAS L VEER, ERKE, S MW SRR RE
TRPC6 2 35 X5 i M5 3 119 A B A M 452 05 1y s [

s 2= 42 ,2022,37(7) : 1496-1502.

WEI N, ZHANG C, HE H, et al. Protective effect of

J Ethnopharmacol,

saponins extract from Panax japonicus on myocardial
infarction: involvement of NF-«xB, Sirtl and mitogen-
activated protein kinase signalling pathways and
inhibition of inflammation [J]. J Pharm Pharmacol,
2014, 66(11):1641-1651.

GE Y, ZHOU M, CHEN C, et al.
mediated pathways in autophagy and aging [J].

Biochimie, 2022, 195: 100-113.

Role of AMPK

[79]

[80]

[81]

[82]

[83]

ULKT A5 19 1 0 ol 3 8 52 R B0 D BE Y AR 50
[D]. HE : =K% ,2021.

HUANG H, WANG T, WANG L, et al. Saponins of
Panax japonicus ameliorates cardiac aging phenotype
in aging rats by enhancing basal autophagy through
AMPK/mTOR/ULK1 pathway [J].
2023, 182:112305.
PRXL=E XS5 4, 3k, 46 . 3 IS MG IT Bt P45
REBTERERELT]. TP BR2Y,2021,53(9) : 72-76.
R B DG (T, A L R 2 A 25 SRR O
FELI). PE 2 ,2019,32(6) : 152-155.

TRAS IR BRUK 2B, L PSR AR IR N BT A
ROl R/NRO s ER D], FRR¥ B
SRR, 2023, 59 (6): 894-897.

CAO Y, SHEN T, HUANG X, et al. Astragalus

polysaccharide restores autophagic flux and improves

Exp Gerontol,

function in  doxorubicin-induced

Oncotarget, 2017, 8 (3) : 4837-

cardiomyocyte
cardiotoxicity [J].
4848.

SOELNG I EE R A AR DRBAL A gy 2 A
FH I PR IS FH 18 BIF 50 3 Joe K HC I s 2 40 1) T30 3
Br [J/OL]. f #8 of P& 245 22 i), 1-24 [2024-09-07 ]
http://kns. net/kcms/detail/21. 1546.
r.20231114. 1524. 006. html.

FERR A AR WREORT 2 BB PR 0 WL 1 I A 1) 5 )
FHUHIBEFE (D], i o P2 25 K42, 2021,

CHO J Y, KIM TS, JANG Y H, et al
effect

cnki.

Protective

of quercetin, a natural flavonoid against

neuronal damage after transient cerebral

ischemia [ J]. Neurosci Lett, 2006,404(3):330-335.
YANG T, KONG B, GU J W, et al. Anti-apoptotic
and anti-oxidative roles of quercetin after traumatic

Cell Mol Neurobiol, 2014, 34(6) :

global

brain injury [J].
797-804.

S K X B, LM R Gl T PI3K/AKT/
mTOR i W 4% i 25 E /0 B0 WL 5 [0 ). o [ 20k
Be2%,2021,41(3):238-243.

TAN X, XIAN W, CHEN Y, et al.

therapeutic mechanism of quercetin for heart failure

exploring the
based on network pharmacology and molecular
docking [J]. Nan Fang Yi Ke Da Xue Xue Bao,
2021,41(8):1198-1206.

RAE L BOCH W EE A R R TR O IUESE S 0
R AR T S A G LRI T S [, vh AR 2 4R 0 I
I A5, 2023,25(9) :974-978.

<121 -



530 B 21 ) HEXBAFZRS Vol. 30, No. 21
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024
[91] BAUMANN S, FAS S C, GIAISI M, et al. Wogonin p70S6K signaling pathway[J]. Int J Clin Exp Pathol,

[92]

[94]

[95]

[96]

[99]

[100]

[101]

[102]

[103]

kills
T-cell

preferentially malignant lymphocytes and

tumor growth by inducing

(1]

suppresses
PLCgammal- and Ca*’-dependent apoptosis.
Blood, 2008, 111(4):2354-2363.

TAI M C, TSANG S Y, CHANG L Y,

Therapeutic

et al.
potential of wogonin:

CNS Drug Rev, 2005, 11

A naturally

occurring flavonoid [1].

(2):141-50.
IKEMOTO S, SUGIMURA K, YOSHIDA N, et al.
Antitumor effects of Scutellariae Radix and its

baicalin, and wogonin on

Urology, 2000, 55 (6) :

components baicalein,
bladder cancer cell lines[J].
951-955.
SINGH S, MEENA A, LUQMAN S. Baicalin
mediated regulation of key signaling pathways in
cancer[J]. Pharmacol Res, 2021, 164:105387.

WEN Y, WANG Y, ZHAO C, The
pharmacological efficacy of baicalin in inflammatory
diseases[J]. IntJ Mol Sci, 2023, 24(11).

YANG J Y, LI M, ZHANG C L, et al

et al.

Pharmacological properties of baicalin on liver
diseases: A narrative review [J].
2021, 73(5):1230-1239.
SR, IR B, S BT PI3K/Akt
I AR 22 W5 S 00 UL B YA T B R N
(7], b [ 2 M0 A2 9 2 2 4, 2023, 45 (9) : 1293-
1301.

XIN L,

Pharmacol Rep,

GAO 7,
mechanisms of baicalin in cardiovascular diseases: A
review|[J]. Front Pharmacol, 2020, 11:583200.
XU, B e L s DR B WL 4 9
T MR G AE 5 il R IA M R [J]. BB WE o8 AR 2
112,2020,33(6):577-581.

MR B, 22, SR, A L SRR /N BER 1 O 1 4 24 2
TEPEDE TR L], 25520757 ,2022,41(2) : 117-121.
CAO RY, ZHENG Y, ZHANG Y, et al. Berberine

LIN H, et al. Regulatory

on the prevention and management of cardiometabolic
disease: Clinical applications and mechanisms of
action [J]. Am J Chin Med, 2021,49(7):1645-1666.
YAO Q,DONG X, LI H, et al. Berberine promoted
myocardial protection of postoperative patients through
regulating autophagy [J]. Biomed
Pharmacother, 2018, 105:1050-1053.

Al F, CHEN M, YU B, et al. Berberine regulates

myocardial

proliferation, and

secretion of cardiac fibroblasts via AMPK-mTOR-

collagen  synthesis cytokine

- 122 -

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

2015, 8(10):12509-12516.

VEAARE, EATA, XI/NT, 5 FRO0 X0 DR 4
SR i 2h D) F o [0]. Th 2R 2 S K 2
B, 2001, 12(2):91-94.

JARIGE . %0 JE B T 300 0 T 3 0 0 SRR TIE 1Y) A
FEID] T T B2 24Kk %%,2008.

REN P H, ZHANG Z M, WANG P, et al
Yangxinkang  tablet  protects against cardiac
dysfunction and remodelling after myocardial

infarction in rats through inhibition of AMPK/mTOR-
mediated autophagy[J]. Pharm Biol, 2020, 58 (1) :
321-327.

HoBfl, 2306 W R L A . EE BT S0 IS R IR YT IR T
L 73 O D 0 B A -RCR A 0] R 2,
2023,27(1):185-189.

PR P B A T R O ) R RIE T R Y
Wi PR 28R W46 [T]. 52 v vl R 25 45 I R, 2023, 23
(10):49-51.

FANCL, CAIWIJ, YEM N, etal. Qili Qiangxin, a
formula, alleviates

compound herbal medicine

hypoxia-reoxygenation-induced apoptotic and
autophagic cell death via suppression of ROS/AMPK/
mTOR pathway in vitro[J]. J Integr Med, 2022, 20
(4):365-375.

KK TT WS O 2 R RE VR YT TR0 B IR AR T L
Bz R [T]. I R & B 25 7% 7, 2021, 14(9)
7-9.

SRS O 2 TR AR O ) i R T
BORDI]. AR 2BESE,2023,21(31) 1 13-17.

B AR AR . T IO 455 25 J1 - 00 1 0 R BOR R ORI I 5 AR
PO 2RI IT 0 I R AE LI [D ], s
75 BE R R 42,2023,

B2, E/M . BT AMPK-mTOR {5 5 #% 48 i+ il
6 T BT ok R Y B B i B EREE R HOc2 .0 LN
B 45 0 B L (0. o 24 3 25 15 1 IR 285 B, 2023, 34
(3):322-327.

WANG X, JIANG Y, ZHANG Q, et al. Autophagy
as a novel insight into mechanism of Dangqi pill against
post-acute myocardial infarction heart failure [7]. 71
Ethnopharmacol, 2021, 266:113404.

WANG Y, LI C, WANG Q,
regulates
myocardial ischemia through FATP-CPTI pathway[ J].
BMC Complement Altern Med, 2015, 15:28.

[REHRE

et al. Danqi pill

lipid metabolism disorder induced by

HEF]



