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Research progress of natural medicines and bioactive compounds
against heart failure

JIN Cai-cai, ZHANG Xiao-wei"

(Institute of Materia Medica, Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100050, China)

Abstract: Heart failure is a serious public health problem with tens of millions of people suffering from its
poor prognosis. Epidemiological studies indicate that its morbidity is rising year by year and its mortality has
dramatically increased in recent years, with a trend towards younger people. Although great progress has been
achieved in the development of medicine in recent years, finding effective agents against heart failure remains an
unconquered area in medicine development. A large number of natural medicines and their bioactive compounds,
possessing mild and low toxicity as well as multiple target comprehensive effects, have been implicated in a wide
range of pharmacological properties in recovering heart function, reducing energy barriers, and improving the
life quality of patients. In recent years, they have been widely applied in clinical treatment for heart failure.
Hence, summarizing and elucidating the convincing mechanisms for these natural medicines and their bioactive
compounds would provide therapeutic targets and benefits for the treatment against heart failure.
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Figure 1  Schematic diagram of pharmacological effects of natural medicines in the treatment of heart failure. RAAS: Renin-angiogenin-

aldosterone system. Various icons represent different natural medicines, and the positions of the icons represent possible drug targets
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BeAe, LR ok, 0 TS . B TS AL 2 )
Ao PR 2 B FH T 0 i I B (YR TT . AR TR
BT B A H S (63 R AY) S 2 AR e
KRB e ST NTRR LR E B AOR BE R
s Lt[65,66]

$2 41 16 ¥ 5 & A (hydroxyl safflower yellow
pigment A, HSYA) J& £L1¢ Hh i HARZR A (1 R SR TE P A
g%, FE B E K T3 7 O i B, B B B
Ut P S BORT R I A AR RS I . B SR B, HSYA
AE B 2 50 I 0 UL 1 I3 Bl 7 2 S A, R O UL
0, I E VR A F KT, e S5 T i LA it
BN R AE KT -A R MMP-9 [ R0k, R FE AR LA AR
JEAF HY; HSYA AT LU 25 B AIC 1/R 453473 40 U LDH A1
caspase-3 [ 7K1, I A A0 B 4 A f i T, i
WO PIBK/AK A5 58 i, o35 26 b 44 B &2 4K P i,

RAE— 78 B LR 3R F 7090,
48 FEREXKREMKRS

2 N IEFHEY)FF 2 Salvia miltiorrhiza Bge. [
TEARAIR 22, ke, PEAROE, HO0 & . BRI
KL B LT 37 O BRI I 2 Thak . BAREG
HEEH RN, FESX 0 ME KRG EEGIET T Z M
FEAVEFH, o i BR BRI AL B B | S TG P AR 4R
O LR L 453 497 5 B2 v O WL IR T 35 480 R T W B sk e R 3
ik 38 0 5k ik B A OR BT O R D) R SR, Mg 2
B RIRTEPE Gy, F 2 AR — R U E Y
TN R RS R AR IR 2R LB R A
HI AR VE R -
48.1 FH&HH 1A FFZ0 1A (tanshinone [IA, TSA)
S AR MR B 2 —, 150 71 3 08 S5
a7 RA BEROURIER . REZRLEE
L G B G £ | /)N B L 77 32 i B R0 TSA (10 JIE OR 3
VB AT VAN - 45 R BoR, TSA LB AT B 2 o3 0 1)
fit. Western blot 45 J i, TSA AL P 2 1850 A
52K [ 1 % %% 3 (microtubule-associated protein 1 light
chain 3, LC3). H W ik ¥ 5 #& SQSTM1 (sequestosome
1) ¥4 Bl 4 A ¢ i 25 (1 1 (lysosomal associated mem-
brane protein 1, LAMP1) Al Beclind £ [ I A1 5% & 1 1
FIE, Wos B AS T I 8 R T A P A A
H W NMETE BCRTE BRI E E, SO i
# Z L (A (mammalian Target of Rapamycin, mTOR)
Pz 71 MHY 1485 AT LLEH W7 TSA (2 ILER 47 45 HITY.
FHEER WA E GE 0 40 B R T, 1 A TR A
ik, A Bel-2 F1 Bax LA K caspase-3 Fil caspase-7 45 .
P SN, TSA L H0E AMPK-mTOR {5 =i %
E 1 i o e v S LS SN 7 il Wy
JHa, o5 O Th el
482 FFBEAERA OWLAF AL R E i Y LR
P, 3k — 20 K R ] B 0 71 3 v, MMP-9 Jt = A2 O
WU AEA R A EHL R 2 — o BFFU R, FHR R A
(salvianolic acid A, Sal A) X} MMP-9 & [ B 9k & 91
[ 58 S PR VR FH o 0 A 0 JUE s 2 4 4 i R, Sal A
A DA AT AE A L, BH T UL T 4R 4 i 5% 4k, 417
1) 240 (5] 286 P TR 7 1L-6 AT 3 A IO 00 2 A 0 -1
i I S B AR 1 0 o AR —F T 2 MMP-
O i) 1), Sal A BLAG 2 MMl O WLEF4EAL, s O L
JEJEAE H, A2 0 JIE CR AP 7 THT 78 7E I PR AN B 75 23—
AW, BT R B, Sal A AL FE XS /R O AL 5 F
BB ZEWRYER . M Langendorff O I FE 3 B
MEE Sal AXT IR G ERIER . 45 KW, Sal ATl
Ak B AT FEAIC LDH 7KF-, el o UBEBE AR, 93200 JUL
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S M T, o R BN 702 S IR AR . ML SR,
Sal A 38 Jt #1001l XURE S 1% 25 S R I (dualspecificity-
phosphatase, DUSP) 2 /i {3 ) c-Jun % Z& oK ¥ U (c-
Jun N-terminal kinase, JNK) 2 i g {t. F1 ¥ i DUSP4/
16 /1 F 1) ERKL/2 B B2 Ak, & 45 H0 0o JUL s I 453495 1 Bt
U% t,ﬂ‘:‘ﬁﬁ [74,75] .
5 #HiE5RE

FEId 25 1048 B, 268 K 2 H O AT AU AR R B 2R
TRk f, O IE TR EEm A T . AN PO EIT
N BA MR AN 15 A RS/ 22 4V v P 220 B R
RA RO ILRIVE FIALH . R B I R AR T A PR
W8 1) K B R SR, RIRZY) RS AL S bt e
TEVRIT LE R I I S0 O M T B8 AN v AR R S
J7 AT BB AR 3 o @Rk TR R X R AR 25 (R
PO BIRIT AW, A B MR b0 2 1) K% F B
T8, O 3 A AR TS T, RO VR TT .

AT LA R AR 25 AT 58 N Bt 0 B2 VR YT ey K T
BT IR B2, H K AR 25 0 () I 504K SR A7 AE — S =y R
© KRR+ B4 HAR Z 2 5 A ZOE Tk
gy & ARG, WSV 2 4 B A e TAEBRE K &
@ RIRLAWI R IT BT g JURE Y 7 25 6 1F
FH I 2% 3, 20 49 TE BG 2K 38 BT e TG VR R ¥ B RUR
@ (LG MBI ) 2R mE K, 7
oA AR = H A, 3 — 0 0o b 2 i = 45
@ A RIRZIWAE AR O ML S99 77 THT ()RR 4 N
PRAY, AE R ATIAT VF 22 HH 50 1 1 R 1) WY 1 70 5~ AL 1) 5 22
BRUEFN R I . A R LA 56 35 B HEBR I R AR 25 1))
PRISLA, B3 00 2, B 50 AT S AE BL ) 1) B ) 2k it
b, 3 E R R R SR IE VAL A ) A AR AL
i1l 5 I P B PR B O S VR T B A, AT AT AT 1
FRAR B A 0 B B IR b2, R A 2k B bt
O EEVRIT AIAG B IIR T SR

I~
m
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