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[Abstract] Myocardial fibrosis (MF) is a common pathological manifestation of various heart diseases.
Due to the non-renewable nature of myocardial cells, the occurrence of MF represents irreversible damage to the
myocardium. Previous studies have suggested that fibroblast-mediated collagen deposition is the main
mechanism of MF. Recent studies have found that there is an immune regulation mechanism in the heart itself,
and macrophage activation/polarization plays an important role in MF. With the deepening of traditional Chinese

medicine research, scholars have found that traditional Chinese medicine can interfere with MF by regulating the

[K#mBH] 2024-01-18
[(E2TB] A ARBSIEEH AT H (20215J40417) 5 W 5 4 BB 2 03 8215 L T00HE o 5 76 il 8 391 H (2020SK3009) 5 1 7 24 4
A FE2 TR H (2020TI-NO1) ;4% [8 2 2 v 1 25 % R BROBT T4% & AR 3 @il 5 (| rh B2 25 A3 [ 202275 5)
[E—1EE] YRR, Fe i+, Wb B 2585940 M4 % K36 K 9% T/, E-mail : 875256581@qq. com
DEEEE] W T 802, BRI 01 S0, R P B2 25 By 36 0 05 536 B 36 A T.E , E-mail: chenxinyuchen@163. com;
TWRE B, A R, N BS 2 B A 1 2 AE T/F , E-mail : drs1024@sina. cn
- 272 -



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

renin-angiotensin-aldosterone system (RAAS) system and the inflammatory process, repairing the extracellular
matrix, managing oxidative stress, and maintaining the balance of autophagy. This process is closely related to
the activation and M1/M2 polarization of macrophages. Throughout the MF process, macrophage activation is
beneficial, but excessive activation will be harmful. In the early stage of MF, appropriate M1 macrophage
polarization is conducive to activating immunity and removing harmful substances. In the middle and late stages
of MF, appropriate M2 macrophage polarization is conducive to remodeling the damaged myocardium. If
macrophage activation is excessive/insufficient, or the balance of M1/M2 macrophage polarization is broken,
the effect changes from improvement to destruction. Traditional Chinese medicines that regulate the activation/
polarization of macrophages have the effects of replenishing Qi and nourishing Yin, as well as regulating Qi and
activating blood, but there are also some heat-clearing, dampness-drying, and detoxification products.
Therefore, the occurrence of MF may be caused by Qi and Yin deficiency, damp heat accumulation, and Qi
stagnation and blood stasis. By summarizing the biological processes involved in macrophage activation/
polarization in MF, this paper expounded on the research progress of traditional Chinese medicine in regulating

macrophage activation and M1/M2 polarization from different angles to improve MF, so as to provide a

reference for the treatment of MF with traditional Chinese medicine.

[Keywords]

O WLET 2 Ak (MF ) J2& 3 U B4 IS0 B el A, 2 22
WA o U 4 Mg D A B R GG I 7 AR A A S
Ji2 S5 £ Ak ok BE OB 45 70 e I B SR G R o B0 L
S5 ZREL O LU 46 Ty BE B 1, (R R B 8% it . MF
550 U2 AR AR M AT R OE Bk O o0 2 B A A
SRy 2 Rk B OB T B, S A N Ol R R e ik
TR, O LA MR AN T R AR A0, S e
DR EAC T R 0 LA A, 4 45 0 LR IR B
BTN W 1R = A R/ A R - K S DA U TN )
i NI - T RN R 3 I A R e ]
W2, MF 1 B R T B kO B 35 B ol 24, A A
AR 30 JIE HH B S 7 EE 0 48 05, AR T 2o A MF TS
2P EON RO A R R A AR SR A MF
M1 3 1 25 AR BLAT (5 2 B0 LI G 328 40,
0105 240 i 55 30 2o 0 0 O 8 1) £ Ak A A 5, A 3 AT
Y20 I AL 2 T R D AR SRy 2 2 i T
AR, BL& PE N 2 Bl 42 5 S5 D fk, L3S E 5 4
bz Z R R, 2F 4100 50 5 R ) 67 fir
KA AR L 9 KT SRR G Bl A I ) A RS A
it A 35 S5 1 FE 9 R I AT A R T R £F
Y40 M B 75 Ak, RN T MF SRR . B A
Jit 43 oA M1 AL S M2 B R A AT LA R R AE
M & APRERM. 16 MF SRR, M1 L FiT M2
TR W A i 1 Bl A B T A R AT, T R Bk
A FRZ A o TE S Bl BRI B0 MF & AR 2o R
o, BT ML B B A O A S R RO LA
JOf A5 R TR R N OUT R AR I E W R I M2

macrophages; myocardial fibrosis; traditional Chinese medicine; heart failure

T 0 B Ak B A8 RO B, A RE A0
iy GESE L E TR . M1 5 M2 BB 20 9 3 A6
For WULAN A B A R4 1E L AR s Sk S
FHMF I, iF— 25 16 Bl LA B i 453 405

H T, &6 MF i CRR 07 . BEAE Y BE 5 £
B VE T LR Y 20 I S 0 B DR T AR A A 1Y
AR T 0T 4 T AR 1 )T R RO, s AE R A
A VLHEZZ 0 LR 5 o SR, G 4 e b 7 8 vk
O LA 3 P B0 MF ool iR A PE T, B — o 1 v
1o WEZLEIRIY MF 5 10 A B I& AW I 8, 5 &
A 7 02 1T E AT SO I 4 L it 2T 2 R R
T 2GR B0 4 5 F R IR T AR . R IF s R
B 2 0E ok R - Rk R - R &
(RAAS) RGe I8 908 HEFE A& S 40 M 40 Ik i 4
P AR AL A A ST A 45 T T T MF, B A
KA R A
1 ERAE#MES R T T MF 8 7% 2 4L

F v 248 e L & Bl B WL AR BE 47 38 1 1 N 1Y g
J1 @ T kLA R O 3 K, B A A T R Y
— ML, DAAE R IE ST 2 N RE B SRR A
JE RO LA 5, 5 20 DA 0 440 i 3806 5 i Ak i
— A PE 2 WU TR R o O I R N A0S o &
H 6 fb A MR AR TG AR A M2, 7E S ] 2% o
R I A I 1) MBS Bl M2 R B4R, OF B
TR A, FR 2 Sk I 2 A AT R DL I
Jf R 5 B A AT AT BE R BT Ak, M A
Ei W3 20 M 2 %% Thl 20 B (4 y T 9028 ki 48 e - B it

- 273 -



%30 B 9 W) HEXBAFZRS Vol. 30, No. 9
202445 1 Chinese Journal of Experimental Traditional Medical Formulae May,2024
20 i £ V& R R ) LR 22 0 SR BTN L 7 AR AR R 1.2 R R/BTRMT-AT W5 20 ok 5T 3 1l 4L 20

B 40 40 B A R 18 (IL-18) « 1 41 g /v & -6
(IL-6) . F1 40 i /v &= -12 (IL-12) | 1 40 g 4 3= -23
(IL-23) Al 983 SR BE N - -a( TNF-a) %5, | IR N 115
1) 00 (IR B 1 T A RN 2 2 A5 B 3 B L o R AR A DA
AR, PE BV IR M2 B W 20 i 22 Bk Th2 2
JiL (4 5 40 A 2R -4 A A 2 -13) B0 IR Ak
P2 BT A R A0 A B A 3R -10(IL-10) i g 6 38
K F-B(TGF-B) , — J5 It 41 il 4 i % 240 M 5 41 21 )
IR, — T 10 A 2 ML (% 35 508 B R i A R A
M1 Fl M2 B 5 20 J %) B AR A an X0 &1, M1 LA
il ML AR 7= A A 4 DR, 6B A0 S 1 S0, 7 A A
P4 B 28 IO 25, L R o o b 2 el RO JUL 00 L 19 i o
FEIR RO ILAE T s M2 R I 40 it EL A 15 52 F T
YR T RE" , (F I d VR I ASUZE T Al B A B 5 1 R
A T 1M A8 A 3 T R A R D A T AR B A S A B Y
ST T T AR A Ak BE AR R T 0 L 4 S £
5K T B A5 (], 2E— 20 e MF ., R 8 4
B A4 3 A AL, R MOL/M2 R I AR ) ST
B TEGE 0 LA 7, 8% MF 1 H 225 S

1.1 RAASRZS MG  RAASAYIE 51 & 4 ¢
T L 6 B K g v e A TR E L . RAAS 1934
WA E K HE SR A 3 MF, &
SRR I B0y g 3 v AR 1 R A BV A0 1 3
WHEWAS IR, nEZKZID(Ang 1)
S — AR 2R 4k AR B, R OK Bl e B O E
ST R A bR P A R, S R S R R T
REZRE S AR R  FEEH" . BRUDER-
NASCIMENTO %5 & 3R %1 [ 38 115 A% 5% 5% H F--xB
(NF-«B) Fli6 P % (ROS) F& A, 3] 38 15 vk 240 At 4 2%
IL-18, B¢ Jit NOD # 52 {& 4 15 [ 45 # Bl AH OG22 11 3
(NLRP3) R e /M, 51 & JC B RAE . B F
(C-X-C HJF ) B K 1-2(CXCL1-CXCR2) J2 28 it iy
AL A5 5 5, Ang ITAY R 1R, Join sk 2042 40 g
] O WLZE 4R, I 5% Ak S B0 41 B, 9% 0 A o 3 fif
T 700 T80 e J5E ) 36 3Kk 8 3% 386 Jm, MF Jim Jglte
ISAKSSON 250 ] F /N BUE W 40 j & J774.2 Al
RAW264.7 W %275 3 A — & fk & & W (iNOS) i &
M1 R v A0 i i A8 Ak, & B Ang T1 52 1A ) 380005 [ 1%
T iNOS BB, /> M1 s A i etk . itk — 25
98 & B, Ang I 94 45 3% 42 85 1 43 (CX43)/NF-«B
{55 HIAES M E WA L. 28 b, B
40 0 B 3875 5 WAk 2 RAAS R G B E T, F MF
) & o

- 274 -

J 7 A A A0 DR, B 9B e O 40 i R B A A
JiL 5 4R, 7 A SR R A L, A 0 LR 5
MF. CCR2 A5 M1 AU g 40 i 2 A1 LAY
fig 28 R A, CCR2™E Wi 4 ffg 5 M2 AU 5 g 240 it 3z Bl
K AE PR AE Y . M2 AL E A0 8 A Ak > T
CCR2"F I 4l il iy L4 8 R E PR 7 Ik I
T IR A B T8 B SO0 WU FE 8 1 O o K
PO BB TE O ILEE R PEPY S LA A RNA
¥ R 4 F R GEARAE TR 7 I A /N RS I R S e R
B ik 28 FLASE Y ke B, G0 IE CDAS fo 28 4 ik Hh L v
YT Mo 7E 2 VAR O i 3k e o £ 5 TSR 7 R MER
14 KA 1) =25 0 0 T Mk A i R fR AR 4R BB
s 200 B S R 3 B A 0 JULAE BE 2 TG BT 1 R E
MR B e BRI E VUM ESE . (THEZ
B (LPS) T4 00 Ik Bl 2F 24 40 g 11 B0 M1 780 1 s 24
Jid A% Ak, 43 W TNF-a IL-12 F1 A B 4% 41 f s 1k &
F-1(MCP-1) 584 & B+ it 1 5% fk A= K W 7 -,
(TGF-B,) #1300 W J5 27 4 J5 , A% 40 il ) M2 B
Wiz 240 B 43 A, B A E A A R -5 (IL-5) (IL-10 %5 4t
S I FH 2 W0 JUE B AT 4 41 R AE K TR
T 0T S 48 SR A, IR R T MIL/M2 Y I 40 i A
G3Ak o T BEL U 22 i B S 5e AR Bl Ik 0 PR /D B 4
FAMNEME A E-19(IL-19) i $ 5 , M2 A g
20 LA Al i, ML R AR O T R R R R R
BN KT (VEGF) R ik T i, 0 T B8 F1A7 6
RGN T A LI A5 7 K I EE B0 UL I A 2
BEFF L 2] M2 ) g A A B Ak 7E O A S O L
16 42 rp ke T AR T, T IL-19 AT B2 B R 4a I 1
A5 78 2 A0 2, M2 R 40 M O R R R B AE
FH B R LB 57 1 O 3 T BT 4 20 A 5 10 I
JEUTFMAEAE . NAKAYAMA %5255 182 {41 4 5K A1
O LI B8 A0 UREAS R 47 43 BT J5 & 8L, CD163 FH
P 20 g 322 3 5 I D T R 43 BRC R IE AR DG L T CD 163 &
M2 R I 20 B i) R A0 I R T AR . 2R b RE
23 200 U 07, B 0 40 0 S0 B M1/M2 ST B A%
A5 MF By HER

1.3 ZiMAM R AR 44N R (ECM) & 45
21 B A L 22 Bh K o F AR A B 2R A5, E B IR
JREF AL AL, B SR A E SR 2 A
AB . IERROLT O WL 8E ECM Ir L 2 A 44
S Ra e WG 2h 2 (8], BB HRPTAE M 0 R . e A
P AR 9T Can B 0 LA B8 o b A i U5 o0
JIEH ) , ECM W35 BR 5 18 52 52 2152 e, £t BLAH Nz 119



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

WA o LAAE I BIE ST I Ry, 2T 4 A0 A AT A 5 1) M D
B EADVIEUE MF R EZHLH . B PR A,
ST B W A A 8T 5 A b A BT 4 A i
1) 3% Ak B 200 i A 35 S5 ) AR A R A o R b ke R AR
FH o U JUE W 40 6 43 006 TL-10, 385035 1 21 4 48 it , o)
R IR U, S B MF, B 4 AT 9K 2 fiE R AR
RUSSO 45> {ifi F 3= 2y Jik 8 W i 4 J7 125 48 82 0
I3 B /0N BB RS B A0 IR T 3, R E
KT, ECM R f i), o0 L 20 BE 08 T, a2
TGF-B, Jl ¥ J5 n] 303 5% 35X — 1k B2 , 1 TGF-B, % 1IE 55 2
HH M2 B G A0 A S 0 o 33X 3R B MT/M2 B 15 44 i
W S A AE — E FE B BTS2 ECM AR S, &
HMF, 5 — T 520 L 0 4 I 25 11§ -28 (MMP-28)
R R B, M2 B A A S fb KT R R /N B B
A B RE A, B B A4 2 T DA LR IS 30 JE
M 24 WA T 4 D B C I T 4 R Y
Ak, O HAr 5 ECM (935 B, = 3% 2L [a] CR B0 E 19
e S EE M sE ik . L5 b, 5 W40 Y 3805 & M2 Rl
FEE 3% 200 M %) Wb A 8 4 2T 2 40 i = S 10 e D L
., %5 MF 1y BEfE .

1.4 SALREL O BESE — AT SR KA T L X
AT I R R R . Y0 IE AR S B A AR R
A A, 0 EFE R R FE S P A AR R Y, e M A
JHL 32 2 A 0, R DL B K
FEAE M B H 3%, X ML AR 3 0% Bk 2 o AR N
WY TR WU ZE /N BB AL OB g B, MR B
Y E AT BE S5 3 d i BE 3k, T M2 Y I A0 i 7 A
SEJE 7 dFE S E S, B A A RS, T AL
I 78 Ji S £F AR U AR . AR A0 S 56 36 B, M2 AU B I 20
i 119 5 3 5 R AR IS (] 2 T A 56 T 5k 42 48 h 1% 4
JL 35 3 0 R RS HU 55— A 9T & B, M2
Y 20 AT A= 00 A0 6 AR T ROS 19 35 R, AR
NLRP3 4 i /NA I P, 0ol 5 48 45 12 /K7, DT 22
fiffe U LS 0L/ PR A 0 o O — TR SR AN R R
M2 55 28 ok U5 19 S DA A 45 41 miR-148a, #1 ] Toll
FE3Z 44 4(TLR4)/NF-«kB/NLRP3 48 i /MA A5 53 B
) ¥ E5Y . NADPH & kil 4 (NOX4) & L (1)
NADPH & fbfiff , B % 7 /£ ROS I RE J1 , J2 WLk S 1k
N7 N B R UL Y RSN R IR RIS
B MFE /N, W€ 51 NOX \ROS £ 35 TH iy , RAE /N
A T B £F A 4 M3 AL ) 5 e SR T AR L TIL-18 (1L-6
CCL2 Fll TNF-« % 48 4F P 35 Th &, I ik #% 4
NOX4 #I il 7 GKT137831 A] 1 % | i& v, 39 /b
CCR2'E W 4t M iy SR, 3% B fole 4 3 1 19 4 £ i

W2 T 05 W A0 Y T A B S RE B T B, di 2 A il
MF &4 . 25 b A0 ILEECIR ST, 3 M1/M2
T I A A A BT R R T se R B  B s
SRR AL I AN FMF &
1.5 AW AW —Fan i [ TR B R 28R T
6L PN L o A JH 5 4 3 A A 5 REL T PN 5 I Y
o 5% 7 R R PN 4 B #25 F EE fife (An kLA R BT A% b
RAE) , IF 5 8 P A SO B R A AR, iE— 2P 5%
fif A il 5 T2 B Y W A A I i O T R R 0 N AR
Yo E WS BRI W 0T B A AR ) AR RE
RO HLAR B — 2 2 A H S B A R AR
AR By 1 45 K 52 4L PEDT S B A v R — o
BU 2 ok oF Bl Ak 1 2o A, ] a2 A i ) 4 i AR
LA 47 20 M R R AR L A B AR Y
20 9 K 400 i b, VS TR A S o R 1 R T R FH K
i o it 5 L [ S P 0 A AU DR O O AR
[ I 3 oA R ) 2 o AR R 78 I I 40 1 T AL in
J T 32 Bl ik e D AR o R R A B I Ak ¢
P Z AR (RAGE) &2 — M I H L8 T R H
M. EAMRN ARG IER B,
RAGE Al J&J0 H W55 o 4 E W4 ifg h RAGE A
i S B, RAW264.7 FL A A Y B W3 K W] 0 AR,
Gy AU D BTG BT 2 40 L 1) UL 2T A A i 5 Ak
MEF 4 400 i1 oo AL I 40 i 6 98 5 330 738 oA B
S AT, W R NS A2 B SRR HME R, T
2% 58 AR AR, B B2 0 F 0 4 AT 5K ) RE B
e, HE— 2B Z B, SR 4 & GTP il 1(Trgm1)
7E 3h Ik s B B 0 /N B b e 3k 16 n, MY I 4 i
WAk K S TH . FE BB Irgm1 )5, INOS 26 35 P& A%
81% , M1 B 105 20 g 1 Ab B AIK 94% , o4+ B B 1
P D Trgm 1 B /DN B BRI A0 A O T b,
JIG I T A s B, 0 AR B B T B 4 N, R
P M1 B 20 f B b 2 AE 2% 3l ks #E A Ak, ok
MF 1) ¥ 5 3 W .
2 PEZDEREEREMMESRKET MF
ok B 2 B IESE R B, P R 2 IR MF Y
YE R, B W5 40 1) 39006 5 i Ak mT R R 18 2 B
W o o s 2 TR 4R N AN BTG S A AR T MF ¥
N ¥E RAAS R G0 8 5 9 0F HE 72 A5 52 20 B 4 5k
JoT A8 B AR AR O AR 8 A A T . LY
sif H R BR kA e 7
2.1 JAERAAS 24 RAAS RGHIEE S5 MF A
A ST Fb IS 28 8 45 1 40 T 1 30 5 i Ak AE Ho
BACEEMN . BREE DB AL, B
- 275 -



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

TR TR ELER . PSR ERY TS
i 11, AT B AR B0k 52 B 7~ 1 (HSF 1) B R Ak K F- L 32 71
NI W R 2 B 4B B 1(SIRT 1) 3k, M I Ang 1T
P HOC2 .0 IL4R s R e T 9 g — L BF o
R P2 1, 55 R 4 1150 1 B B ] el
O VB ZE 51 K 140 Ty R B A, ek 20 g Ji 45 ok i it 41
2k 0 Jf B T, DA T 40 ) MUE 10 I 2598, 53k 5 H /e %
i DT ) ML I 4 ) 3k (R E M2 I 2 i
(e 35 AH 51T A v REHT 38R v 24 4 1 I 4 L
Y12 — , B4 0o Kok B B 4k AT MF B4 F 8
AR P A1 512 B — B0 B 46 2 B R T 4 GSDMID A
S AAE S, D8R R AE S IR 1Y Ang I % Ak, T4
MF'7 ik — 25 i BiF 5% 36 B, 4% o 0 2R3 3 s
TLR4 A 3% SN, il RAW264.7 F I 241 At % 94
T4 A WA L X — R AR BE R A -V A Y
B

S PR (QSG) Z LI IR L IR YT MF I # FH 2
P R S SR M XS R ek
A LU S5 38 2o 22 i B S0k Dk 45 L O 1k 1 &
DERBRER, ZH Angll FXBE FF MIAE
W 40 & H 3 £ 0 7E i QSG T 1A L Ang Il 23k
TR A AR I T A IX ML I 200 i 5 B e
V55 e R 1177 2 B9 TGF-B, . Smad3 A 1 F %, M2
LSRR R f D | TN R A R e o =
QSG BEH ] RAAS R GE ¥ T , vk 2> M1 AR % B W3
A0 AR AL, 1 U 18 P M2 B 20 B R AL, £E MF
BRI B — W 1.
2.2 P RIESER SAE SR LR X S A B Ak
YEH B B SRR o A0 AR Ry KR e 4 i, 7
HRE B A FEE BEAE . v R 2 i 4k R ALK
PR N BR 5L A 216 97 8800, 78 IOUL 2 T 2R B R
JeE B AR HE 5 FE B, 78 B4 A 589 MF o B
Shy 5 I 40 B ) 9 5 A, DA R MIL/M2 TR v 24 i
B AY P A o TR T PN TR A P 24 T e Y G
PE RSy, B A 505 R0 G S 40l 0 . e R e L
UL SD R BRUASE 78 v, W 4% #1) TLR4 Al NF-xB ik I
P AEE RN . W AENBRIAYT G, TLR4,
NF-«B.a-SMA . TGF-B, 55 A ¥ F ik FEAIL, £ 2
i PN TG 3 2ok 410 ) 4 RE BB, BC3E MFY . LT &
P, 5N HE RS0 T NLRP3 48 5E /MAFI R 317 48 4
A i (IL-18.1L-18 \MCP-1 ., Ifil % 41 i B Bk 20 7 1),
T 1 W 200 L 0 b A T AR, 1 TS 1 A 2 2T 4Efb
B9 TGF-B, 38 i , 0o L 3007 X6 s 7 3k #8840 1
gk, WEREDHEEMNIERIT. E£RA

- 276 -

B b 2R T 0 R B U on B R AT T
& B EL W 4 i i E K SF R B, TGF-B,/smads {5 %5 38
U ] B 2 A B A A UL R T A A i )
I MYREENE BN & PN BN
I, AE O A /N BB Y e 3 2o 2 i I 4T i A M1 )
M2 B A5 | T 94 O LR 48 RE S RE , Xof 470 0 A I
OEEBGC, AN, AR Z R RNE LIRE
755 1 MF, H ML 5 i ¥ VEGF-B/AMPK/NF-«B
O, T RAW264.7 FOIE 4 i ) M1 A B fE
I

TE 3 30 Bk 25 4L 75 5 09 18 1% 0 ) £ 38 MFC57BL/
6J /N B BE AU Lt ] R AT E 4% MLK3 3R Gk, AR
a@-SMA .iNOS .IL-6 . TNF-a Fl MMP-2 .IL-6 . [ % Jii
BB mRNA K, B3 MFS 55 W0k 2 B UE 52
A MIUM2 BB R 40 i, 8% MF W 47E .
L1455 % B QSG 1] #ll #i] MyD88/NF-«B p65 i # ,
ok 2L B A0 B 1) R T, DT R AR AL AR ) 2R i KT
G o 30 2 A T 0 0 0 1 25 0, A BIE S E S L
JNAEFE X i) VEGF i i 4 A 8052 (K (KDR) (B2 1k
N Rz B — A AL A A B (p-eNOS) B 1k Akt(p-Akt)
AR R RO B B O i MF Y
YERSY . #E55 — Ik o8 vh & 3, Ho ol MF 19 ) fig
5 3 M1 Y 40 B % NLRP3 48 i /) 74 8015 A
S B L0 T LS VR YT O SO I H Y
WF 92 2% W, L0808 e i I S 45 L A ot ok B0 i 45 ) g
i A R B L (0 T BB, EL AR AL 5 9 ) Dectin-1/
Syk/IRFS5 3 % , i /0 M1 R [ vk 40 e Ak, B A1 2R o
20 0035 i A G A O LRI I 1 /N A AR R v R A
L TR U T 0 WURIO A 1 T L, R TR A i R
T8, 3K — R 5 PR TR R T & 1(Sirtl) \PGC-1a
3k S8 Ak W i A 344 B ) T 2% R o (PPARQ) 25 1,
20 B Ah IR T B R 1/2(ERKL/2) (TLR4 . fi
1 2(UCP2) & AL
23 BEMMAINIEFR  ECM 400 4 77 1Y 3 8,
Hag Wt g x5 R iR IEMH. MFBE
5 EBECM W R 518 5 4 k. MF 1] 4 o AR
PELF AL 5 I W MF., BRI LT 4k 2 0L F 2otk
O WL i 38 5K B8 B 30, 26 B0 ko0 LR 1) 7= A
e — B Ll RO I e T2 (R B R R AR
PE LT 2 Ak 2 5 BOK & AT 2 40 6 Ak, 52 0 ALY
4. N MEMF 2 0L i ok AL DL 45, %
By R T8 M AR RO LR X < 0 BRI S )
A (4 — i R PR AR Ak B R A0 LSS A Y SR
BE. EMAEEZMRED K fAE, BARIHE



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

I3 200 J0 98 3% , B3 MIF 9 1 Y. 78 22 /i 52 5 Jik
45 FL A 0 5 /) BRASE R rp X B, 28 46 2 T T S
I A 078 55 i F% i, TGF-B, . p-Smad2/3 il %
[ 4 J 4R I (MM Ps ) 63K 1 35 WA . 1A SR 52 1F
— UL, 5 TGF-B, W & J5 , 0 L £ 4k 48 L vh
a-SMA Ml p-Smad2/3 & F T+, FESE T FPFE;
% B J& 1 25 PF S 0 SR B, 1 T B0 R N A M
TR A Y T b AR R IR A R e
W EERRARAFEE A . T R o F 3 WS &
B3R, IR MFH | 3% L [R] 38 3o 90 1 NF-«B 3 [
PR RRN . B R HORE T AR BT
FHT 0 MBI o 7552 BT T, 0 JUE B 2T 4 4 i
N I B4 T S 3R B, TGF-B, F T B0 5 Ji 36 3k T
MF i . 78 A g2 4F T HE sl En
E3 i i R N = N 7 1 ORI S Y ) W
REAK
2.4 EHAANI O WU S B R AR A A
AU IR B3 e BRSSP AR KR A A
3 T8 1 — 2 80 A AR = 0 R 3 £ A A Y
WAk A MF R & A o n o] 8 4 4804k 1 380 I 2
P T 0 WL 32 e S0 0 B8 1 — KoM, T A WA
Je 25 Tl b 25 1) L [0 P A3 L nT A R s B
) SR R 5 R E J N, JE 28 MF A HL AL 5
% Keap l/Nrf2/TGF-B {5 53 j% , Ja /> F g 4 it 3= i)
A S R R GE A B 1k Ang 117 5 19 21 4
AR AVE R, R4 6 W5 40 6 R B 2T 44 40 i P TNF-a,
IL-6 . 40 fitg 18] % Fff 43 7 -1 (ICAM-1) Fl COX-2 mRNA
FEARN P SRR IR ) Rk A, X B IR 2 0 T
SAE RN o TE M S AR DR 0 WL A AL o
S 2 AT R Nef2 26 3K T 5 1R 0 S Ak L R R
VDO WLAH B B K 5 9 T, fil MF s

Bi kgt R 2y 7 fE RS LR R
53 1) MF /)N BB Y v | A1 30F 1 00 240 i 3 750 DA M1 A
B Jg M2 B4R T MDA 35, 30 460 e 53T AR
Az Tk T S R I R R 4 v 2 I, R N S R
WIJLREAIR T ROS WY 35 R T 48 9915 5 10 E w40
JL32 0 B ME' . QSG & 4 TiE 52 nl 8] 42 15 10k 4 Jifg 1
1k, W% MF . 7E— 45 9 RNA I % & 38, QSG 7 #%
S 21 7K b R Y SOk R T g B S A OC B 1 (PGC-
1a/Nrfl/TFAM) , 38 3 035 4 R ARTE 45 4 R 4k 14
JIEE &5 g 52 48P U /b S Ak I B A DT & 9 0 WL
PP o B A A 0 T AL R A A R AR DR K R
fiff-3( Caspase-3) 7K F, £ F+ NO . Bcl-2 .SOD /K-, M
7 470 76 ok B0 A e i T 50 A0 S Ak B 987 3 0 4%

JiE 3% AE R IR s O LG K BRL v B I TGF-B, . Smad3
Smad7 iy FE ik , FEAR MF & B 7 Bl 08 5 100
IS PN R 4 B 5 B 2 i 3R 15 32 ), B4R S
F-la(HIF-1a) \HIF-2c ,iNOS ,COX-2 Z ik 3 Jinl , i
O 266 J15¢ A0 T2 7910 S A 5 b R AEG - 3R 4R 0 9 R
Ty FIRTY S BLAh A WE SRS O 45 3 i
21 K O B (AKt]) 8 PR B R ALk B i
U7 miR-155 5 TNF-a 2 [8] B 5215 B 1%, U 2> 501
k& FL5 1 & 0 90 BN 5 i A8 B A7
2.5 4Er AmETAT AREMEAERF A SRESN
HOLTF B, WK R 2 O LR R, R
KAt 25 G B0 LN S A0 S R IR o W R 2 eT R
I 15 W5 40 L 1 28 0 IR R — W R I 1 (ADP) 7K °F |, sk
55 1 105 200 i £ 4R 3R MUY FE B BT B0 MF & 4F KR
i, miR-223-3p i #3511 X Sk AE 8 1 03(Fox03)
I W SE A DG HE L, W A W AH DGR 7(ATGT) 2
R4 A HE A (p62)/38H H 1(SQSTMI1) Ml i 4 AH ¢
EH 1 4E3(LC3)B-T/LC3B- 1 {32 %) W &M,
Mk Bz 2 L A% 0 i [ e e I, 203 MF IR .
Tl K 2 J8 T 28 B v 24 Ay, A MY I A i
f] M2 73 [ W58 44 i 19 5% 722, {ff NLRP3 % i /IMA T Ak,
T T A WA R R, 4R T T B WG R R K
S, TR i U JUL e i P R T R 405 BT B MFYY
Z 1 A6 JE MF 3897 R 30 6, 7251 XT3l
Jik k5 A s Ak 9 BF 92 B LA i) miR-375/KLF4 {5
53 I, 1 5R ApoE FE IR /1N BRI L A0 i 1 e R M2
Y I A0 A A, HE 2% s Jok ks R A 2k AR O

A K S R 2 R S B R 0 WL I 4
HIfRe ), — 2B 58 2 B LI miR-30a %35, T
Beclinl \LC3- 11 /LC3- T ik, i 41 il .0 Lk B A
Wit , DATIT 06K 5 BT 5 975 S 1 MF77) 30 8% s 4 3
ao 300 i AR Ak P IS % BE B AR F1 (ox-LDL) 5 5 i 41 2K
FI B & Bt (HDACs) /9 15 % 35 , 3 51 Beclin-1 75
49 2 L W U8 A i T B B AR 2R R L T 4
JH B O T, R e 0 e B HE BT BU MF A — 2 TR
PRI
3 iFig

L5 441 16 79 95005 5 M A AE MF Pl 5 B A9 4
Mo T B A0 A5 o 42 22 P MBS 40 & 1 M2
AL RS [) B 30 0 2 8 4 B 22 S vk, LR R R OR
iR W ROVE R B AT B ot 5 OB M . AE MF
1, M1 B B A A 5 00 L R A AT AR E B
B S5 S INE, T T I 53R g D A K 43 3 1 0 L 48 L, {EL
F5 22 1 5 ) 23 i R ALK () 9 IR 5%, = 3500 UL 4 i

- 277 -



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

MFRFEETESET: o 7E MF 1Y H i 30), M2 28 I3 240 it O
BT IE AL, R RS, S8 AE PR B R T
> AT 2 AR A o0 U B £ A, 4n i
SN AT B A8 S (H A B A M2 Y 2 A
o2 S 2R A A B DR, IRl MF, S 200 L
PRI e e itk — 2 TR R 25 B 2 M A2
o A 1 1T, AT A 22 A A R O 4 15 R D 9 3 A 5 B
o S5 G M RTJT A AT 5 A B, B T 4 B
20 1 5 A A AR Y TR 24 22 AT R SOR B B O B9
NP B IR T L B T RS,
HARL AN Z 0 PO 2 22 A, IR R R HE
Hi M HE 2, MF (9 % 2 AT RE D SR AN 2 VIR B2 25
AU L T B, O LR AL 2 i, AR B — R Bk,
IR AR A, IR LS U HRIE IR IR T 2 R A AT IR
7, BN T Z i), BBUP IE o R4 MF i 72
e, AR T AR AT A (RS AT R A DR AR
N HE . A MF R, 58 2 59 M1 R v 4R B A A
A T35 S T8 BRAT T W B £E MF A s 0], 58 2
£ M2 80 B I AR AR A AT A TR B R O L A
0 240 75 A o /AN AR B MI/M2 B I 40 AR
PR -7 B T8, DU 28007 o 45 SR8 Sl IR

Lig LRWEIE, A A, B AR I 0
WAL fE MF K36 97 il 5 224 1, R R 25 A i R 4%
FORWE T o (HH AT A B2 24 98 7 A0 R O S
WA AT TS 18 AT 55 058, 0 o] 7 1 25 I 30 42 2 1 gk 2
JIL P S5 L R MLL/ML2 B I A A Ak, DA S dn f]
Jnas v BE 24 %k W AR A 5 MF R T (45
— W HHE .

(&%)

[ 1] DIEZ J, GONZALEZ A, KOVACIC J C. Myocardial
interstitial fibrosis in nonischemic heart disease, Part 3/
4. JACC focus seminar[J]. J Am Coll Cardiol, 2020,
75(17):2204-2218.

[ 2] TALLQUIST M D. Cardiac fibroblast diversity [J].
Annu Rev Physiol,2020,82:63-78.

[3] KONG P, CHRISTIA P, FRANGOGIANNIS N G.
The pathogenesis of cardiac fibrosis[J]. Cell Mol Life
Sci,2014,71(4):549-574.

[4] WYNNTA,VANNELLA K M. Macrophages in tissue
repair, regeneration, and fibrosis[J]. Immunity, 2016,
44(3):450-462.

[5] LOCATI M, CURTALE G, MANTOVANI A.
Diversity , mechanisms, and significance of

macrophage plasticity[ J]. Annu Rev Pathol, 2020, 15:
< 278 -

[6]

[7]

[9]

[10]

[11]

[15]

[17]

123-147.

SHAPOURI-MOGHADDAM A, MOHAMMADIAN
S, VAZINI H, et al. Macrophage plasticity,
polarization, and function in health and disease [J].J
Cell Physiol,2018,233(9) :6425-6440.

FUNES S C, RIOS M, ESCOBAR-VERA J, et al.
Implications  of  macrophage  polarization in
autoimmunity [J]. Immunology, 2018, 154 (2) :
186-195.

FALKENHAM A,DE ANTUENO R,ROSIN N, et al.
Nonclassical resident macrophages are important
determinants in the development of myocardial fibrosis
[J]. Am J Pathol,2015,185(4):927-942.
BOCKMANN I, LISCHKA J, RICHTER B, et al.
FGF23-mediated activation of local RAAS promotes
cardiac hypertrophy and fibrosis [J]. Int J Mol Sci,
2019,20(18):4634.

ZHANG M, SUI W, XING Y, et al. Angiotensin IV
attenuates diabetic cardiomyopathy via suppressing
FoxOl-induced excessive autophagy, apoptosis and
fibrosis[ J]. Theranostics,2021,11(18) :8624-8639.
MCLELLAN M A, SKELLY D A, DONA M, et al.
High-resolution transcriptomic profiling of the heart
during chronic stress reveals cellular drivers of cardiac
fibrosis and hypertrophy [J]. Circulation, 2020, 142
(15):1448-1463.

CONNELL J M, DAVIES E. The new biology of
aldosterone[ J]. J Endocrinol, 2005, 186(1):1-20.
BRUDER-NASCIMENTO T, FERREIRA N S,
ZANOTTO C Z, et al. NLRP3 inflammasome mediates
aldosterone-induced vascular damage[J]. Circulation,
2016,134(23):1866-1880.

WANG L, ZHANG Y L, LIN Q Y, et al. CXCL1-
CXCR?2 axis mediates angiotensin Il -induced cardiac
hypertrophy and remodelling through regulation of
monocyte infiltration[J]. Eur Heart J, 2018, 39(20) :
1818-1831.

ISAKSSON R, CASSELBRANT A, ELEBRING E, et
al. Direct stimulation of angiotensin Il type 2 receptor
reduces nitric oxide production in lipopolysaccharide
treated mouse macrophages [J]. Eur J Pharmacol,
2020,868:172855.

WU L, CHEN K, XIAO J, et al. Angiotensin Il
induces RAW264.7 macrophage polarization to the
M1-type through the connexin 43/NF-«B pathway[J].
Mol Med Rep,2020,21(5):2103-2112.

R F L E A R AR A R IR R L 0S4
THF 43(Cx43) 1% /0 B w2 M1 R AR [T ]



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

A5 43 F H 2 2k, 2018,34(12) : 1075-1079.
FALKENHAM A, MYERS T, WONG C, et al.
Implications for the role of macrophages in a model of
myocardial fibrosis: CCR2" mice exhibit an M2
phenotypic shift in resident cardiac macrophages[J].
Cardiovasc Pathol,2016,25(5):390-398.

BAJPAI G, BREDEMEYER A, LI W, et al. Tissue
resident CCR2" and CCR2" cardiac macrophages
differentially orchestrate monocyte recruitment and
fate specification following myocardial injury[J]. Circ
Res,2019,124(2):263-278.

WONG N R, MOHAN J, KOPECKY B J, et al.
Resident cardiac macrophages mediate adaptive
myocardial remodeling [J]. Immunity, 2021, 54 (9) :
2072-2088.

LIL,CAO J,LIS,etal. M2 macrophage-derived sEV
regulate  pro-inflammatory = CCR2"  macrophage
subpopulations to favor post-ami cardiac repair [J].
Adv Sci (Weinh),2023,10(14):€2202964.

JIN K, GAO S, YANG P, et al. Single-cell RNA
sequencing reveals the

temporal diversity and

dynamics of cardiac after
infarction[ J]. Small Methods,2022,6(3):e2100752.
HUMERES C, VIVAR R, BOZA P, et al. Cardiac

fibroblast

immunity myocardial

cytokine profiles induced by

proinflammatory or profibrotic stimuli promote
monocyte recruitment and modulate macrophage M1/
M2 balance in vitro[J]. T Mol Cell Cardiol, 2016, doi:
10. 1016/j. yjmce. 2016. 10. 014.

AN W, YU Y, ZHANG Y, et al. Exogenous IL-19
attenuates acute ischaemic injury and improves
survival in male mice with myocardial infarction[J].
Br J Pharmacol,2019,176(5) :699-710.

NAKAYAMA T,SUGANO Y, YOKOKAWA T, et al.
Clinical impact of the presence of macrophages in
endomyocardial with dilated
cardiomyopathy [J]. Eur J Heart Fail, 2017, 19(4) :
490-498.

BERK B C, FUJIWARA K, LEHOUX S. ECM

biopsies of patients

remodeling in hypertensive heart disease [J]. J Clin
Invest,2007,117(3):568-575.

PICHLER M, RAINER P P, SCHAUER S, et al.
Cardiac fibrosis in human transplanted hearts is mainly
driven by cells of intracardiac origin [J]. 7 Am Coll
Cardiol,2012,59(11):1008-1016.

HULSMANS M, SAGER H B, ROH J D, et al.
Cardiac macrophages promote diastolic dysfunction

[J].JExp Med,2018,215(2) :423-440.

[29]

[35]

[36]

[37]

[38]

[39]

[40]

RUSSO I,CAVALERA M, HUANG S, et al. Protective
effects of activated myofibroblasts in the pressure-
overloaded myocardium are mediated through smad-
dependent activation of a matrix-preserving program
[J]. Circ Res,2019,124(8):1214-1227.

MA Y, HALADE G V, ZHANG J, et al. Matrix
metalloproteinase-28 deletion exacerbates cardiac
dysfunction and rupture after myocardial infarction in
mice by inhibiting M2 macrophage activation[J]. Circ
Res,2013,112(4):675-688.

SIES H,BERNDT C,JONES D P. Oxidative stress[ J].
Annu Rev Biochem,2017,86:715-748.

WANG Y,ZHANG Y, LI J, et al. Hypoxia induces M2
macrophages to express VSIG4 and mediate cardiac
fibrosis after myocardial infarction [J]. Theranostics,
2023,13(7):2192-2209.

HU H, QI L, REN C, et al. M2 macrophage-derived
exosomes regulate myocardial ischemia-reperfusion
and pyroptosis via ROS/NLRP3 pathway [J]. Heart
Surg Forum,2022,25(5) :E698-E708.

DAI Y, WANG S, CHANG S, et al. M2 macrophage-
derived exosomes carry microRNA-148a to alleviate
myocardial ischemia/reperfusion injury via inhibiting
TXNIP and the TLR4/NF- «kB/NLRP3 inflammasome
signaling pathway[J]. J Mol Cell Cardiol, 2020, 142
65-79.

TEUBER J P, ESSANDOH K, HUMMEL S L, et al.
NADPH oxidases in diastolic dysfunction and heart
failure with preserved fraction [J].
Antioxidants (Basel),2022,11(9):1822.

VENDROV A E, XIAO H, LOZHKIN A, et al.

ejection

Cardiomyocyte NOX4 regulates resident macrophage-
mediated inflammation and diastolic dysfunction in
stress cardiomyopathy [J]. Redox Biol, 2023, 67:
102937.

JO E K, SHIN D M, CHOI A M. Autophagy: Cellular
defense to excessive inflammation [J]. Microbes
Infect,2012,14(2):119-125.

ROBICHAUD S, FAIRMAN G, VJITHAKUMAR V,
et al. Identification of novel lipid droplet factors that
regulate lipophagy and cholesterol efflux in
macrophage foam cells[J]. Autophagy,2021,17(11):
3671-3689.

OUIMET M, FRANKLIN V, MAK E, et al
Autophagy  regulates  cholesterol  efflux  from
macrophage foam cells via lysosomal acid lipase [J].
Cell Metab,2011,13(6) :655-667.
MADRIGAL-MATUTE J, DE BRUIIN J, VAN

+ 279 -



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

[41]

[42]

[43]

[44]

[47]

[48]

[49]

[50]

[51]

KUIIK K, et al. Protective role of chaperone-mediated
autophagy against atherosclerosis[J]. Proc Natl Acad
Sci US A,2022,119(14):e2121133119.

HE J, WEI L, TAN S, et al. Macrophage RAGE
deficiency prevents myocardial fibrosis by repressing
autophagy-mediated macrophage alternative activation
[J]. FASEB J,2023,37(11):e23259.

NICOLAS- AVILA J A, LECHUGA-VIECO A V,
ESTEBAN-MARTINEZ L, et al. A network of
macrophages supports mitochondrial homeostasis in
the heart[ J|. Cell,2020,183(1):94-109.

XU Y, HE Z, LI Z, et al. Irgm1 is required for the
inflammatory function of M1 macrophage in early
experimental autoimmune encephalomyelitis [J]. J
Leukoc Biol,2017,101(2):507-517.

FANG S,SUN S,CAI H, et al. IRGM/Irgm1 facilitates
macrophage apoptosis through ROS generation and
MAPK signal transduction: Irgm1* mice display

increases  atherosclerotic ~ plaque  stability [J].
Theranostics,2021,11(19):9358-9375.

GAO S,LIL,LIL,etal. Effects of the combination of
tanshinone Il , and puerarin on cardiac function and
inflammatory response in myocardial ischemia mice
[J].J Mol Cell Cardiol, 2019, 137:59-70.

GAO R F, LI X, XIANG H Y, et al. The covalent
NLRP3-inflammasome inhibitor oridonin relieves
myocardial infarction induced myocardial fibrosis and
cardiac remodeling in mice[J]. Int Immunopharmacol,
2021,90:107133.

LIN S, DAI S, LIN J, et al. Oridonin relieves

angiotensin Il -induced cardiac
inhibiting ~ GSDMD-mediated
Cardiovasc Ther,2022,2022:3167959.

LU W, WANG Q, SUN X, et al. Qishen granule

remodeling via

inflammation [J].

improved cardiac remodeling via balancing M1 and
M2 macrophages [J]. Front Pharmacol, 2019, 10:
1399.

LI R, LU K, WANG Y, et al. Triptolide attenuates
pressure overload-induced myocardial remodeling in
mice via the inhibition of NLRP3 inflammasome
expression[J]. Biochem Biophys Res Commun, 2017,
485(1):69-75.

CHE Y,SHEN D F, WANG Z P, et al. Protective role
of berberine in isoprenaline-induced cardiac fibrosis in
rats[ J]. BMC Cardiovasc Disord,2019,19(1):219.
YAN S, ZHOU M, ZHENG X, et al. Anti-
inflammatory effect of curcumin on the mouse model
of myocardial infarction

through  regulating

- 280 -

[53]

[54]

[55]

[56]

[57]

[58]

[60]

[61]

[62]

macrophage polarization [J]. Mediators Inflamm,
2021,2021:9976912.

LIY,FENG L, LI G, et al. Resveratrol prevents ISO-
induced myocardial remodeling associated with
regulating polarization of macrophages through VEGF-
B/AMPK/NF-«B pathway [ J]. Int Immunopharmacol,
2020,84:106508.

ST N BRSO F il MLK3 845 E
Wi 24 JE LT AR A o8 1 A s g O L 2T 08 AL 1 L A
WEFELT]. hAeh 22435 ,2022,37(10) : 5899-5903.
LI Y, LI X, CHEN X, et al. Qishen granule (QSG)
inhibits monocytes released from the spleen and
protect myocardial function via the TLR4-MyD88-NF-
kB p65 pathway in heart failure mice [J]. Front
Pharmacol,2022,13:850187.

ZHAO J, OUYANG Y, WANG H, et al. An energy
metabolism study on the efficacy of naoxintong
capsules against myocardial infarction in a rat model
[J]. Oxid Med Cell Longev,2022,2022:3712500.
WANG Y, YAN X, MI S, et al. Naoxintong attenuates
ischaemia/reperfusion
NLRP3 inflammasome activation[J|. J Cell Mol Med,
2017,21(1):4-12.

CUI L, LIU Y, HU Y, et al. Shexiang Tongxin

injury  through inhibiting

dropping pill alleviates M1 macrophage polarization-
induced inflammation and endothelial dysfunction to
reduce coronary microvascular dysfunction via the
Dectin-1/Syk/IRF5 pathway [J].
2023,316:116742.

Wk T, R R HE R A B I O T LR O
JULR 1P P R T BRSO R AL DD RELT ] R U7 BB
K2F2¥47,2020,40(6) :899-906.

LIJ,GE F,WUKEN S, et al. Zerumbone, a humulane

J Ethnopharmacol,

sesquiterpene from Syringa pinnatifolia, attenuates
cardiac fibrosis by inhibiting of the TGF- 8,/Smad
signaling pathway after myocardial infarction in mice
[J]. Phytomedicine,2022,100:154078.

WANG C, LUO H, XU Y, et al. Salvianolic acid B-
alleviated angiotensin Il induces cardiac fibrosis by
suppressing NF- kB pathway in vitro [J]. Med Sci
Monit,2018,24:7654-7664.

WANG X, WANG Q, LI W, et al. TFEB-NF- «B
therapeutic

inflammatory signaling axis: A novel

pathway of Dihydrotanshinone [ in doxorubicin-
induced cardiotoxicity [J]. J Exp Clin Cancer Res,
2020,39(1):93.

ZHANG X, QU H, YANG T, et al. Astragaloside IV

attenuate MI-induced myocardial fibrosis and cardiac



5530 55 9 W] HEXBAFZRS Vol. 30,No. 9
202445 H Chinese Journal of Experimental Traditional Medical Formulae May, 2024

[63]

[64]

[68]

[69]

[71]

[72]

[73]

remodeling by inhibiting ROS/caspase-1/GSDMD

signaling pathway[ J]. Cell Cycle,2022,21(21):2309-

2322.

GU J,LIU K, LI H, et al. Astragalus saponin attenuates

of fibrosis-related molecules in
fibroblasts [J].

Biophys Sin (Shanghai),2014,46(6):492-501.

LI G, YANG L,FENG L, et al. Syringaresinol protects

the expression

irradiated cardiac Acta Biochim

against Type 1 diabetic cardiomyopathy by alleviating

inflammation responses, cardiac fibrosis, and
oxidative stress[ J|. Mol Nutr Food Res,2020,64(18):
€2000231.

GU X, SHI Y, CHEN X, et al. Isoliquiritigenin
attenuates diabetic cardiomyopathy via inhibition of
hyperglycemia-induced
oxidative stress| J]. Phytomedicine,2020,78:153319.
TR AR, ROAT A, AF L R R R U RAW
264. 7 2 g L A A Wy & L AR LPS 5 5 1 4R AE X
Br3]. 0GRl A AR 2 5 TR, 2022, 35
(1):60-69.

A XS, T, AL B AR X LT 4k
/0N BRI W 48 A A 0 A I B s i [0 ). [
B A 2% ,2023,29(24) 1 11-18.

XU M, TANG Q, YIN X, et al. Protective role of

inflammatory response and

shenmai injection on radiation-induced heart injury[J].
Radiat Res,2023,199(4):346-353.

HE H, LI C, LU X, et al. RNA-Seq profiling to
investigate the mechanism of Qishen granules on
regulating mitochondrial energy metabolism of heart
failure in rats [J]. Evid Based Complement Alternat
Med,2021,2021:5779307.

LIU H, ZHAO J, PAN S, et al. Shexiang Tongxin
dropping pill protects against sodium laurate-induced
coronary microcirculatory dysfunction in rats [J]. J
Tradit Chin Med,2021,41(1):89-97.

WANG X, LIU K, LI B, et al. Macrophages aggravate
hypoxia-induced cardiac microvascular endothelial cell
injury via peroxynitrite: Protection by Tongxinluo[J].
Cell Commun Adhes,2015,22(2-6) :39-47.

ZHANG R N, ZHENG B, LI L M, et al. Tongxinluo
inhibits  vascular inflammation and neointimal
hyperplasia through blockade of the positive feedback
loop between miR-155 and TNF-a[J]. Am J Physiol
Heart Circ Physiol,2014,307(4):H552-562.

HU J, WANG X, CUI X, et al. Quercetin prevents
isoprenaline-induced myocardial fibrosis by promoting
autophagy via regulating miR-223-3p/FoxO3[J]. Cell

Cycle,2021,20(13):1253-1269.

[74]

[75]

[76]

[77]

[78]

[80]

[81]

[82]

[83]

MENDES L F, GASPAR V M, CONDE T A, et al.

Flavonoid-mediated immunomodulation of human
macrophages involves key metabolites and metabolic
pathways[J]. Sci Rep,2019,9(1): 14906.

MA K, LIU W, LIU Q, et al. Naringenin facilitates M2
macrophage polarization after myocardial ischemia-
reperfusion by promoting nuclear translocation of
transcription factor EB and inhibiting the NLRP3
inflammasome pathway[J]. Environ Toxicol, 2023, 38
(6):1405-1419.

CHEN W, LI X, GUO S, et al. Tanshinone I,
harmonizes the crosstalk of autophagy and polarization
in macrophages via miR-375/KLF4 pathway to
attenuate atherosclerosis [ J].
2019,70:486-497.

ZHANG X,LV S,ZHANG W, et al. Shenmai injection

Int Immunopharmacol,

improves doxorubicin cardiotoxicity via miR-30a/
Beclin 1 [J]. Biomed Pharmacother, 2021, 139:
111582.

CHEN Y, YU F,ZHANG Y, et al. Traditional Chinese
medication tongxinluo attenuates lipidosis in Ox-LDL-
stimulated macrophages by enhancing Beclin-1-
induced autophagy [J]. Front Pharmacol, 2021, 12:
673366.

CHEN Y,LI M, ZHANG Y, et al. Traditional Chinese
medication Tongxinluo attenuates apoptosis in ox-LDL-
stimulated macrophages by enhancing Beclin-1-

induced autophagy [J]. Biochem Biophys Res
Commun,2018,501(2):336-342.

CHEN Y F,LEE N H, PAI P Y, et al. Tanshinone-
induced ERs suppresses IGF Il activation to alleviate
Ang Il -mediated cardiac hypertrophy [J]. J Recept
Signal Transduct Res,2017,37(5) :493-499.
ZHANG M, HOU L, TANG W, et al. Oridonin

attenuates  atherosclerosis by  inhibiting foam

macrophage formation and inflammation
FABP4/PPARY signalling[J]. J Cell Mol Med, 2023,
27(24):4155-4170.

ZANG L, WANG J, REN Y, et al. Activated toll-like

through

receptor 4 is involved in  oridonin-induced

phagocytosis via promotion of migration and

autophagy-lysosome pathway in RAW264.7

macrophages [J]. Int Immunopharmacol, 2019, 66:
99-108.

GUO X, XUE M, LI C J, et al. Protective effects of
triptolide on TLR4 mediated autoimmune and
inflammatory response induced myocardial fibrosis in
diabetic cardiomyopathy[J]. J Ethnopharmacol, 2016,

- 281 -



5530 %55 9 W) HESXWHFFESRE Vol. 30,No. 9

202445 1 Chinese Journal of Experimental Traditional Medical Formulae May,2024
193:333-344. inhibiting NF- «kB/PPARy inflammatory pathway in
[84] WANG H,QIU L, MA Y, et al. Naoxintong inhibits human Tenon's capsule fibroblasts [1]. Exp Eye Res,
myocardial infarction injury by VEGF/eNOS signaling- 2020,199:108146.
mediated neovascularization [J]. J Ethnopharmacol, [88] WANG X,MU C,MU T, et al. Effects of Tongxinluo
2017,209:13-23. on myocardial fibrosis in diabetic rats[J]. J Chin Med
[85] HERRERA J, HENKE C A, BITTERMAN P B. Assoc,2016,79(3):130-136.
Extracellular matrix as a driver of progressive fibrosis [89] MAK,LIU W,LIU Q, et al. Naringenin facilitates M2
[J].T Clin Invest,2018,128(1) :45-53. macrophage polarization after myocardial ischemia-
[86] LIC,LIJ,JIANG F,et al. Vasculoprotective effects of reperfusion by promoting nuclear translocation of
ginger (Zingiber officinale Roscoe) and underlying transcription factor EB and inhibiting the NLRP3
molecular mechanisms[J]. Food Funct, 2021, 12(5) : inflammasome pathway[J]. Environ Toxicol, 2023, 38
1897-1913. (6):1405-1419.
[87] YE H, YANG X, CHEN X, et al. Isoliquiritigenin [ZFEHE Aikik]

protects against angiotensin Il -induced fibrogenesis by

-Hi-
e T2 A 5 0 5 A 4 R 43 B 5 45 it BT 5
VIS [ 52 2 T T 55 )

& BE DA B L R B U 48 R BB IARAR LR W R4 47 ) R I SE AR A48 T 2 0 g 3 0 L AR 2 23R
Bk, R4 A B AR O R R e DA A R, TR B AR B A MR R, A A v RURR (R 36
2 45 Gy LAl T A AR DG IR R, — EH T A e e ) B o) R e i ok LR W PR TR AT e e K R IE B A By R I A
@R M At SRR . Ik, b T s 2= Be T A 45 BROK P AR 36 (B e 45 3 5 A 36 TR IR 5 )88 MM A G N 8 EAT R EE , 45 A 1
B T A= 45 BRSBTS B 1026 45 B e DL ) 22 4 ) R, 48 o 6 o 1 i 4 il o

(EFAEHS AT AERS MRS IMEE 225 T 5, PRS0 R R . &3 m 1AL, 20500 8 Bk | = Bl
P97 MR 55 B L OB B R [ RN B IS (e 4 A B IR (e N T R R B IS e T 45 R L LI e S R A L R BE N G T
MRS AR S R RS A B B S A, B E AT T R DA AN AN A RS IRA LR —
2R, N R e WL 119 2 4 ) % G st R R AT R A 55 0T, 4t R BE TP 45 Bl AR A RS Y G R, T S R A TR R A
1, 0 I g T3 A A8 B 4 4 ) F0 004 fige R O s R AT T IR BE AR AT AL R T IR 45 A B O Tk L2 RUE O vk LR T KU A O 1L AR . H
PR R DA I SIS RS AERY T, BB A T R B DA B IS A TAR R R T DA B AL . VR E AR D
BT R g 1A A R L2 A I R R TR 4 A R e A A B SEPR R B A e — e P T AN R ) A R R B S
MR 55 /6 3 1 3 0, TR R 3 127 IO W B 30 Y 180 B A e TR A L R B T o8 19 25 S S WA TE 3 K E I AN A
TR, BE YRR S 11 JRUBS AR 3 o o 1/ 22 5 o DR 2 B 2 R ™ I T B3 T T 00 4 5 S B P 38 SR e o HL T TR BE A B A 4 )
I IS BTN S A W B i [ BN R ) i N R Vs Sk Rt A e o I P S = W PR 7 N Y PR B apd ol A ol T 1
BESHERAEZIR,"EESBBENET NN Z0 . L= EREA I RS 72, K28 B b DA
RN BN R BE NI I I B LR T P S IR AE A IR, S0k L IR E B R OR 2 B0 B i T A 4 AR I
r R i A A A N B AR DX o U TR R R A T, R I XS B B AR B T A AR R R TR .
T AT ERTE RN &, S BB B IR e ER KL . BHRRIFESIR T 28 B b DA S IS, B o B B w W
) T A A B ) R, O it 2 e e A 22 4 A9« G — | 58 55 I e T R R B AR L B B R S B A LS G R B A S B BE RS )
B W45 A R TTAT, D0 IR) 94 S B8 9 T RE R B AR IR S B R TAE AN R A EREOW S S BN R, Be fg AR A B 1] 5
I KRB AT BE R A E B, PR B % 9 358 B0, AR PR ARG & SRS 02y I H 517 5 44t
HOEFW A AT RN BRI R DA T AR, T R R e 4 e X el | A3 10 3 T R A T 5 T T A A
E ol Y SRR VST e Nl 00 B e U LTI LT N N ST (R 51 R A = B S E I R AT T e/ S N /B ATTIN
(R R e T D (S < Qe e O = Ry e o T e (R o S NI WA B =1 I &= 2 3 S S W NGB G A P
WA 45 100 F2 A ST AT, T 0 BN B3 3 A 690 IXC 9 s I8 it L 35 4% 1 K VD, AU L RERS TR B B R U DX Y B
PN A B IR 0 i AR X T R B A AR IR 1A I8 B R R R 0T L B — R TRDR B PN A 3k it 5 1 4
YA 3 o R A 25 R RURS: S IR B A R B o e TR R A

BN 2 BB DA RS AT RERA GRS, BXTFET REENEMERE, CREHSZERE. TFRER
T e A BRI SCHETE T A BRI R T IR S5 R B A vl 28 A S T v A A IR R DL LR, AR A R D SRR Tk i) A D
PR, 82 A0 A T e 100 30 7 15 G, 55 3 TL A= 2 A 5 s LA 9 900 T AR A R TR A, VD ISR B B TL A 42 4

(EBER,EHTARER, LG 5% 041000)

+ 282 -




