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Research progress on the intervention of energy metabolism disorders in chronic heart failure by active
ingredients of traditional Chinese medicine through regulating circadian rhythms
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ABSTRACT The onset and progression of chronic heart failure (CHF) are closely associated with myocardial energy metabolism
disorders, and this pathological process significantly affects patient prognosis. Traditional Chinese medicine (TCM), grounded in
time-based medical theories such as the correspondence between humans and nature and the theory of circadian flow of meridians
(Ziwu Liuzhu) , exhibits intrinsic consistency with modern circadian rhythm theory, providing a unique theoretical framework for
understanding and intervening in CHF from a temporal perspective. This article systematically explores the impact of circadian
rhythms on energy metabolism and the potential mechanisms by which TCM active ingredients intervene in CHF through a review
of relevant literature. It is found that various TCM active ingredients, including flavonoids (such as nobiletin) , alkaloids (such as
berberine) , and polyphenols (such as resveratrol) , can improve mitochondrial function, promote fatty acid oxidation, enhance
glucose uptake and utilization efficiency, maintain metabolic balance, and alleviate oxidative stress and inflammatory responses in
myocardial cells by regulating the expression and rhythms of core circadian clock genes such as CLOCK, BMALI1, PER, and

CRY. These actions thereby correct energy metabolism disorders and improve cardiac function. Further exploration of the interaction
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prevention and treatment of CHF.
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18P0 11523 (chronic heart failure, CHF ) J&— 7 DA
L ZE AR B AT TR DI RR IR AT OoHE I &R B = ZERRAE Y
JU e R 2B AE AL T 85 280 J0E 95 i 1) 24K [ B
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TR RS . R R SR E T
“BAFHTE A RACH R 9 B Y 0%, T\ Sk 38 o 98 A9
PH B I V81 AR T B A 1 1, BB AR R A&
MR . IRt ds AR B RA AL S 0%
EAR 0938 B0 S e FE ARSI A 25 DDA G, 257 EE AR
PH B0 380 A= SR AL JUE IR D) E L i O LB A Gl 25 D T
RAEMEH A B TR A Wy s i e . pE9E s, 1 Bk
B Z L/ INBERH A H 24 T L A3 e A R A A e B IR R
ik MR LORR TR oAk RE A SR, HETOCT
PP 2438 LR AR W Bl T T CHF g &G e i 1 it
FEAPAE TR AR ZE B B, AR AL 6 oK 58 4= BT, 16 IR
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Yrahont i A I 0 52 ) K v 256 208431 15 CHEF A7
FERLH] , A CHF BRI T RIS 1
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AR — R L2 24 h ok A 04 PR e TR) R 45
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o B ER DL A3 AR T A AL S AR B Y A0 e e 3L ] 2
I % R G A SR - PR SR, BB AU A
S CLOCK \BMALI .PER .CRY %5 () | i £ 3¢ 3% , AT
FER [RIAEFE RS TR HLIA ) 2 )2 904 3 ) Rg , ) an 2
FrRE AU RS, AW e RE A= rh b T Al
M7, AT 3E L PR R AR T RE AR I RR G LA A 4k
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RARE LA TTVER-Y,
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A RE S DL R T SRR O WL GO A A G 5E
P IR R BE , DA T 52 M) 2R s 1A I R 0 0 2 4R A 1l
PR AL 35 R KR — W 152 (adenosine triphosphate , ATP) 4
Ji.. Nakahata %"t 5¥ & 8 , CLOCK : BMALI % 5% 5 &
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AT S 3 R 4 A A R TR e B REE RS % 1 TR (oxidized
from nicotinamide adenine dinucleotide, NAD™")-& {3 %
KT 5 CFRAGBEITER {5 28755 [ F- 1 (silence infor-
mation regulator 1,SIRT1)/SIRT3 (1) 14 , X £ bk 5 1
1) LA KT (Zb A Bl ) 2 K e i = A s fif
SRR T RE 2 B W S R I B . Hu S
M 250 3 )0 LA B ASE Y rh & 3, NAD 7K 1 775
PEAR AL A RT3 o) SIRT3 P4 AT 22 2 40 H 1 1 45 QR
M, Z 5EORARRG AR R, HE 0TS0 ATP AR J80%
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Rk Re R .
1.2 = RERAER A 15

AW RE 8 L FURS M MR 45 g 1D R A 0 21>
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AL BRI AR A, SRR B iR S Ak e 1 N B IR B rh
A R, JT BRI S 2 05 5 B D R AU
R, e A I G R AR . A W4 A%
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CLOCK : BMALI ' 552 5 MR BT W ROHE AT, ] Je e 35 7
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Thai "8 12 F S RIS /N B A B, OO L
M LRARIBSZE AR ARG/, iR B E B T .
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T A Sy MR A R A B R AR X AR S
N7 EE SR RE A T 0 1) PN A0 4 R e AR, (FXE e K
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MR ARIEEAL , b0 A RGP R BIPIATEH . 1
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CLOCK . PER . CRY %5 1% 0> A5 W) b i [R] B ‘o 4% 5 A
SIRTI \NRIDI FIZ35 AP ET HER WAL A 00T, 2k
HERHOCHE A B 2151, ik B/ HAT By A IE AR
PEBE ST 2 98 . Nakahata 2V BF58 i — 0,
M e 2] A o BTG SIRT {5 53 6 2 5 Lk Wy e
TR . SIRTLAE Jy NAD KM 2 S kAL , A5 fiff
i F1 AL PR 57 7 0 52 IR 4% e i 85 U FE 85 1 1 (brain and
muscle ARNT-like 1, BMAL1) il J& 1] &= & ] 15 5 - 2
(period circadian regulator 2, PER2) %585 [ 2 L BEfk , 14
SRAEW BN R GRS E T T A

25 LR DN B 3% A B 28 45 0 R 2 1 0 vl o
4% BMALI . CLOCK “5 P, 8 33 /11 Wy =5 A, B T 4
LR, Z2 CHF AHOCAUS AL I O L RE R R
5.

WA B W) AR T R IRAE ) CRe ) 2 v
R TS AA LS, BA BE PRl PR
PUBR 5 ZR AP LA KGR LR T RE S Z A 25 U E ]

ANBEGAE R B BRSPS R RS ALY, B
ABUR PUEA TR BTSN CE RE R IPTE 2
HIPE™, XuSFWEE A, 7 C3HI0T1/2 b (i 15 240
feLr, /INBEGR T B It T M BMALL . CLOCK 33k, ¥
I AMPK {5538 i, i S i 17 R S A O B i 1) 5 ik, DA
T i i3 JIg M R AL PR et/ WL PN S 6 O o 28

IR R I . e A, /INBETRGA T i A B A R
189 75 2R IR 5 2R R, W 5 3R 2 AR IR W) 1/
Pk UL 3 3 ¥ ( phosphoinositide 3-kinase, PI3K)/Akt {55
T BT, 2 o D 2 S SRR I A8, T S A v
PGS 5 1 R T, e o LRE R R BE ™

WA R A B S AL ) TP Y T2 A R
153 BA BUAEAL SR IR R p R A E Y SR
22 ST ST o, AU RE % K 52 1 i 200 A R o
BMALI ¥ ORI A , B IR RE AU A G R
PGC-1a M SIRTI B 5, et EbiiA A= M)k A= S 3l 45F
7, 42 = AR IR Th R R ATP A Jl%6 , DA I 28 fife 440 i
RESEIENAN AL o [, W BB P SE i BMAL T A
HILHI RO LA B N ROS AT, 4 il S AR I 5 29 S
L, DA ORI b 32 S8 A0, 10— 20 32 T RE R AR
REAMMEIIHE,
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V¥ CLOCK . BMALI %5 #2.0 A W)Bh JE T, 5200 AMPK
o SE AWK B B V0TS A2 Ay 0 57 1o (peroxi-
some proliferator-activated receptor gamma coactivator-
Lo, PGC-1ar) 55 T Y R 1A I AF DG % , AT k3% CHF
T DT TR AR WA 2L IR B 2R R S kA
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itie , W AN S Be BRI LT, I A R RO LR
AR
3.3 SEEMS

Z WA WNE R IZ AR T A R R AR T T
Y, HAPUAAL R EIR UGS R AT BB 2
EATP LR (YR R e N5, 0 ) B B U E cota B 7K 1N P <
FIk, WeE A M RE A ER AL, 2E T A T REAE S CHF A
WD ek — Ak

P3P 2 PR AL R B A AR SR A TR LAY —
TR AR Z2 W, HA B sa b B2 B i W Big A1 4 24 3
FEHY, Li 058 iF — 25 UE S0, B2 P I RE 8 LU
BMAL RIS 77 2040 25 B 7 e 75 = 00 20 B 9 R R
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FO I AR ORI A W R A AR A B R AR
JFEE T ATP 19 42 B 5 [w) IR 384 56 i 17 2 48U A B AT (4n CPT-
DR IR Wl O WURE B8 B R s, e ik
FHAE A K,

B TR AE R 2 T 3 A 2 T ) 32 T A
g7, B R0 R BE R4 8 AR ™. Guo S0 5% ik
7N, BT R W] 3 it BMALL, CLOCK ##i WL, 3
PGC-1la J¢ SIRT1 AYFRIA 5 [ id B, 2 5 W2 RE A% 38 1o
PG AKUGSK-33 3 [H , 155 [ 15 23 AURR M, £ 0 8 A
RIS A, AT A R IE CHF R ZS R 5 UL A1 G i
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KW ETILA R K E T M (epigallocatechin gal-
late, EGCG) ZASM i it i £ 5 M2 Mk — A
AHrA SR BT MiSEFR R EGCG
RE8E L BMAL LA 75 =X, MR s B o R IR &1
i C57BL/6T /N H BMALL BYF63A M AT e, 42
nZRRL R B 5 A T T, SRR ATP A= J RN 5 R R
A FE R B 263k 5 [R] I B AR ROS 7K 5 8 Ak 364, Wi/ i
JRE AL, DA R CHF AH G AE AR et

Zr LTk, B 4 E R M EGCG S5 2 B2 ik
B I R A A S DR A e ik S A, T AE AN i
5 s R o il s LR AR T BE A R I R SR A B
AR, T O NLRE AL R A 2 AR . 3 —
HIRARR Z AT 54V 8 R G0 Z [ B A BAFH
BLHI, A5 550 CHF BB 1A S AL i el LA S AE Y
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3.4 HMZEmMS
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fio RERLERIE B AN E ILAE S5 rh 2 b DL R =i
AW, A PUEAL R RTTREAR RS ol S
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A A T R 4 R A DG 3 PR SR M
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