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[ Abstract]) The heart is an important organ of the body responsible for supplying blood,
oxygen and nutrients throughout the body. When subjected to external stimuli, the heart produces
different adaptive responses. By reviewing previous studies, this article reviews the regulatory
mechanisms involving molecules such as peroxisome proliferator-activated receptor y-coactivator-la
(PGC-1a), estrogen receptor a (ERa), microRNA (miRNA), long non-coding RNA (IncRNA),
mammalian target of rapamycin (mTOR), CCAAT/ enhancer binding protein p (C/EBPP), insulin-
like growth factor-I (IGF-I), and nitric oxide (NO), and finds that the adaptive molecular regulatory
mechanisms induced by exercise in the heart are different from those induced by pathological stimuli.
Traditional Chinese medicine or traditional Chinese medicine compound can exert therapeutic effects
on pathological cardiac hypertrophy by regulating PGC-1a and ERa expression, affecting miRNA
function, intervening in mTOR pathway and NO levels, etc. This article aims to summarize the relevant

molecular mechanisms and research progress on traditional Chinese medicine intervention, providing
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theoretical basis and research ideas for the clinical prevention and treatment of cardiac hypertrophy.

[Keywords ] Cardiac hypertrophy; Molecular regulation mechanism; Chinese medicine intervention
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Figure 1. Mechanism of miRNA regulating cardiac hypertrophy
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ARBMELONEAR REM, ERSPTE P, miR-
222 38 S HE i o~ FEEALUHAE M E AR (major
histocompatibility complex, MHC ) /B-MHC He,
PR RO LA ) A PR AR R R AL Ak, IR
J7 81 IR K (atrial natriuretic peptide, ANP ) F1 i
PR IE ( brain natriuretic peptide, BNP ) IRk,
LIS F B, miR-222 Al b #8 g [m] Y5
WA EAEHE P 1 (recombinant homeodomain
interacting protein kinase 1, HIPK1 ) A R URAE
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2 E L, miR-222 55 miR-29 B4 AT
SRR X 43 A B S  BEE O AR K A2 Wik i
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7 miRNA 7 420 UIE JE AL b B i e
RIEE Y RS AR R, 18 3N R O I M
N Al AR HURFEE 11 (heat shock protein, HSP)
NAHIRTEF 1 (heat shock factor 1, HSF1) #ik
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DA B3 AE 4 O IE D RE 500 B O WU JEE
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I BRI O U JEE .
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(‘enhancer of zeste homolog 2, EZH2) f4 PN I 4
RILAY, Z 5.0 NUIE A AT 38 B AR .
A AN GRik fE 2 w0 ZE LA miRNA-30c 1
ik, M4 ALV ER I F (connective tissue
growth factor, CTGF) A3k 5B, M T4 5%
12 175 T AR IV O I A st 8 rp s Z IR 1
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AE TS 1 AL BRI T 105 52K o ( peroxisome
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Zi I, WS C/EBPR AT LABH 7O LA B fry 484
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1.5 IGF-I

IGF-1 £C WIUAE JEE () 0% it i v AT T 224
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P4y s I AR (A 455 = s kOB A Fir 380 e L
P v I B R BB R i ) BUEE E0
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B IGF-IR % B 1o 2 5. 12 3055 5 9 BRI
BT 51 IGF-T ¥R BE T, $m HonT REAE A0 lE
NER AP AETRIT LS . VE AT mTOR iR ¢
AR T, IGF-1 38 0] i # mTOR 553l
A — AR OB KA & A (HAREE R,
FEA PR O WU I R, AL AT 3 o T
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K. R —4H AL A A (endothelial nitric
oxide synthase, eNOS) b/ B AT NO A 336 vl
B S RIS (soluble guanylate cyclase,
sGC) , HETT 4 = R 17 (ceyclic guanosine
monophosphate, ¢cGMP ) 5 & I & G ( protein
kinase G, PKG) 7K~F-, 5l 14 &F 5; 4 NO
A D BRSNS, A ET IR AR s, K
I AR IO R fT, BB
ER . sGC/PKG il i Bk 52 BoA O AR 474
AP, RBES R SN UK. BFSE R, B
S AT RIZE BT, DT A AR O DR R R
PR AR THA Y NO R EE LB sGC/PKG 5l
P& AT BERLRIRY T O MEAE A T TE SRS
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BT P, S e AT BB KA T P3[R
REZ IR Z S, HIk, eNOSH AR NHSHUm
PEOHEAE R ENGI AL . B35 TR eNOS 3T
AE A% 10 1) Fh 82 PR L IR R BT R O i
HE R W] eNOS FE12 FiF5 T (140 A H 4 72
TR OCHEVE . Flan, WK IIZR)S, eNOS Bk
B4/ N BROR BE HY IZoRL AR A= 1 % A2 S PGC—100 K-
k8 B

van Deel 25 PV HF5E T eNOS 35 7K X AN [
TR 5 H 8 071 A 5 | B 180 R FIE KRN ) R i A ) 5%
Wi MW FERE eNOS BRFE AL, B A4 8 K eNOS iof
RIKFEIE (eNOS-Tg) /NSRS H
JETAC KRS, #5228 JH, I NEIAGRE 5HA
JE AT DRSS IR . 45 R BN, eNOS
R B TR A2 AR B TAC B b AR SR B A
H, il eNOS o BEFRA SR T TAC 7551y L
JUE T SE M DI RE R RS . eNOS 7E/™  TAC A %
YEHS TAC 1755 19 NOS AP 010 1 S0
S eNOS B K- Thi A K. 72 TAC KR,
FH N-Z Bt e 2 RS R TG 1 45, eNOS-Tg /)y
FLAY eNOS S-BEH IRALAKF 71, eNOS Bk %
NOS #A M A AP AR E BB A BUKF-, O
AETRERAZ 23, RAE TAC BFAE RSN A R I
IRV . %R R, eNOS i R IK SN O
JIEH BA S5 D RERE AT, HAZAE IO T TAC 1™
AR,

£5 LR, eNOS 7RO ALAE K BAT U A (e



TEAEBME DU, eNOS LA R NO, &7 5K
(1= N A | WA S IR 3 e N TR
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e it A 5 EALNII N, 200 ML At
T 5444k
1.7 BT

BRACT R — M LA N o 8, 1A R
PR RN 27PN A SIS R E TR i A e
A AR R R, BRIE TR O NUIE R & &
KRR CHEAE R ™, BIEAS & EE M 10 (bone
morphogenetic protein 10, BMP10) {E 5 5.0 0E4
AREZEHAEN, SL2MOIEERBHEL. FR
SRR S A R B, mERR BMP10 2 930k
PRMEREL, HEms &2 5.0 MUE R,

B H R A BB (adenosine
monophosphate—activated protein kinase, AMPK )
WTE X0 E B A BRIPVE L. Zhao 45 P LE N 32 )
Wk 4 7 175 S 0 R RO LIS B RS vh & 3, SGLT2
0 550 T S S T AMPK, RO LN S
O NELF Al SKARFET -G MAE RN FIRER
Ak B 9 HOC2 2 i IE R AL AU . AMPK 4547 23 [
A e H K S AL W i 4 ( glutathione peroxidase
4, GPX4) /K, fis) S AL B S ERsE T, 3RY
SGLT2 #3758 12 AMPK SIS 2kstr=, M
RAEGLOIEAL KA

Wik S T2 2 2 #HEEF 2 (nuclear factor—
erythroid 2—related factor 2, Nrf2) 1E & GPX4 [
AR R, AR AN S AR ST A
OAEH . AMPK {5 5 il i nl G2 0F Nef2 BB, 4
s HPU AL DIBE. WML fL PGC-1o ) AMPK #7%
MRS R, HHFRIKZMEHIN, @ AMPK/
PGC—1a/Ntf2 3 B P AR Nef2 ik, SEPEAMR
BiENL, SIURBRIETIHE R IRE O UIE R s
TR P S R, O WIUIE KA /N RO
MELERNNEN 15 4- BETREKT 2% EIt,
GPX4 TR T RE, ALzl TIOR8t
TIebR B Rk, $27n A Sz 3l nl s i i 2k
FET- G 0 WUE R 5 27 481k

A B 5K 2R 10 A] 000 WUBCET 24 240 L 4l 5
WA B, 5 S RE T HEdb . Liu 55 WV BRSE &
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O . TSRS Fe KT ThE, e
TR/ AR Wi % 1m K ('system Xc—, xCT ) 5 GPX4
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HHARIK TR SPHEm T, OO,
BRIET- M IR bR O3S, xCT 5 GPX4 ik Ml Tt,
FEWI P} e Wy i b xCT/GPX4 3 BRI I 45 %%
i LA FIRAET, MMy Ot s,
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PTEN /5 58 22 # 1 ( PTEN-induced kinase 1,
PINK1 ) /Parkin 3 #2404 [ W5 1) SCHER 4L
il : PINK1 £ 57 W I 20 i N Zeobii i, 4k
R Z ik, PINKI 27 LR RSN ERLE, it
IS Parkin, R FZRBIRBEEE A & B2 R 1L,
e 28I Sh 4ok R W DA BRI 405 i 2R A, 2%
PINK1/Parkin DREBRG , 125200 JLZH A Y 26
REARRE A HERL, IRl SRR R A gE T M R
5 W BRI R, BRI 2 I AR S AT
PINK1/Parkin i [, 38 5.0 LR K 20 it i) £ 407 44
H WK, I A0 s e A PO LA i
FITRHT R

IEAh B 4k BV /-2 (B cell lymphoma/
leukemia—2, Bel-2) / Jiit % # E1B19kD #H H. {F
F M 3 (Bel-2 adenovirus E1B19kDa interacting
protein 3, BNIP3 ) Fl FUN14 £5Fy & 4 1 (FUN14
domain—containing protein 1, FUNDC1) 7] F 5
FIWERER 1 LC3 456, AT shaebifd fms, {4
PO, @M% YT LHE EREEST
HOC2 2 e AR S0 LB AR HY & B BNIP3 Al
FUNDCI 2 /K- P 2 TR aier 5005 T
Je, XPIFPE A FRIE A BT X RAPILT
7 AT g VR O WLERLR, 1 BNIP3 Al
FUNDCI [k, I oA i & 1 el s 4ok (R Ty
e, MO LA BRI

i, SRRt A e X S A L SRR O L
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fegh ey X2 B 2oy, 2. 2%
ERVE R . HONRE 2 I A ) K A 7ok
PR S O E gL, AR T ANl K
IR BEAh, N TEPER miRNA AR ik
FEAEW3000
2.1 AR KRB TFRER

LRI R T miR-199a, MIEHZEH
4 A= W 0 ) BE S R AIG miR—222 AR K- 11,
H AN BEAE3E 1 /N A 085 1T miRNA,
HAZ IR A NIEPE miRNA, X2 miRNA A fE
25 SR AR R A2 EAE R

R BN E 2 B R R AR
Iz T RUAE I 2R O AT R 2 B L e ) LA
Y A e IR, HE A IR S 0 i
KA —E R, itk HAMEMERRAEH W
b2y 2 0y, sl fE—E B B AR
E R TBE S5iRTT R

EAR AR R W AR A E 12 AMPK/mTOR {5
S, W A A EThRE, MO & EBTG
FE AN AC K A ssny e T BRI, wDBE R 2
s T HIRIE & —F Bl —iE
SRR (PRI ) SRR (R
R HZG) ora, wEPoREH O ERE R, SCE
BIGRES A IRYT HAR.

NS, BEFEREMEINTR eNOS M HE IRy
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Figure 2. The biomolecular regulatory mechanism of cardiac hypertrophy and the intervention
effect of traditional Chinese medicine
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Table 1. Molecular regulatory mechanisms related to cardiac hypertrophy and effective traditional Chinese medicines
and compound prescriptions
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