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[Abstract]  Objective: To investigate the potential therapeutic effects of Dengzhan Shengmai capsules (DZSM) on
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myocardial fibrosis after myocardial infarction and decipher the underlying molecular mechanisms by virtue of network robustness
algorithm. Methods: A rat model of myocardial infarction was established by ligating the left anterior descending coronary artery.
Successfully modeled Sprague-Dawley rats were randomly allocated into a model group, an enalapril group(3.15 mg-kg"), and
high- and low-dose DZSM groups(226.8,113.4 mg-kg"'). In addition, a sham group was set up. After four consecutive weeks of
intervention, the cardiac function was assessed via echocardiography, and myocardial collagen deposition was observed through
Sirius red staining. The key regulatory pathways of DZSM were analyzed by the network robustness algorithm. Enzyme-linked
immunosorbent assay (ELISA) and immunofluorescence assay were employed to validate the mechanisms. Results: Compared
with the sham group, the model group exhibited decreased left ventricular ejection fraction (LVEF% ) and fractional shortening
(FS%) (P<0.01) and increased myocardial collagen volume fraction (CVF% ) (P<0.01). Compared with the model group, high-
dose DZSM and enalapril improved LVEF% and FS% (P<0.01). Both high- and low-dose DZSM reduced the CVF% (P<0.05, P<
0.05, ). Network analysis indicated that DZSM exerted its effects by regulating neutrophil infiltration and related inflammatory
pathways. Experimental validation showed that DZSM significantly reduced the protein levels of nuclear factor (NF)-«B, Janus
kinase 2 (JAK2) , and signal transduction activator and transducer 3 (STAT3) in the cardiac tissue, as well as the levels of
chemokine (C-X-C motif) ligand 1 (CXCL1) , interleukin (IL) -18, neutrophil elastase-DNA complex (NE-DNA) , and

myeloperoxidase-DNA complex (MPO-DNA) in the plasma. Conclusion: DZSM may ameliorate myocardial fibrosis by

inhibiting neutrophil infiltration and extracellular trap formation and regulating the NF-«B/JAK2/STAT3 signaling pathway.
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Fig. 1 Effect of Dengzhan Shengmai capsules on echocardiography in rats with myocardial infarction
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Fig.2 Representative images of Sirius red staining in cardiac tissues from each group of rats (SR, x20)
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R3 MTEERKENOCNERXZRROCHEARRETRIBHF
fia (x+s,n=6)
Table 3  Effect of Dengzhan Shengmai capsuless on collagen

volume fraction in cardiac tissue of rats with myocardial infarction

(x+s,n=6)
415 e /mg- kg 8 JE 25 TR 4 U %
BT AR 4 2.26+1.10
TR0 21 17.1242.13"
T 2% A ik s 0 2 226.8 9.35+2.27”
T 2% A KA ) 4 2 113.4 10.74+1.78%
MR ] 21 3.15 11.4242.46Y

R B 458 05 AL T 2 2 A D) RE L A R R AR
Ji S5 AR L PR 85 ) R F Ak A | A A K 4 B b
FETRA O o T8 AT 2% AR IR B 6 28 AL A 3 A
20 MO A B B B RO 25 W T BER Y o MR B
W26 09 THLHRORE AT S5 R BRI 2 vh A2 252
4 019 I TP, 2 & T R TR 119 5 35 1Y
JE A M AR 5T, KT 2 200 2 M TR 1 2 R W UL P 2
1 55 25 4 Ak 5 AL Ao 5 6 28 o3 T R WA Y U2
SIERRACHS 5 2 JEME 4 )R o3 T B R A 2 AL
A 25 R RN 2T AL, 55 1 I RIER 3 28 o T 25 i Y

SRR BTG . DX A B RE ) TR E L KT 354 Bk
Jiz % v 7 A 325 A ) 200 R R 0 UL A R, ORR T
2 L W ) 20 AR N R A KT SR A RS &

S0 P 20 R S P MR A0 M L A I R A AR 3
5 28 B3 32 5 A 1 48 R A O P R A L 2 1.2
4 8 153 2 L5 e 1 200 AR O LA AR L 5 6 28 )
FE R R R UL 5 R A L
3.5 KT 3% AR KR A X0 LR AE K B IL-18.CXCL1
NE-DNA & MPO-DNA W% S F R4,
BRI £ K B 2% b CXCL1 L IL-18 335 B &8 Fh i (P<
0.05) . SREAIYL P HRTIR K A 2 B AT 2% A Tk s A
1 21 KRR 2% H CXCL  TL-18 35 35 7K SF Bt I
(P<0.05, P<0.01) o & VP Al v P ki 48 A At 51 B B
(NETs) JE B 2 & , £ 9l NETs 47 35 %) NE-DNA I
MPO-DNA By IEIKF- o HIRT AR A A H K
LIl %% h NE-DNA 1 MPO-DNA i % J} & (P<
0.01) o MR FIJ 2 Ko kT = 2 ik s 70 ek 201G 9) o 4
KM 3 FP ) NE-DNA Fl MPO-DNA 7K 3 B & [ A%
(P<0.05,P<0.01) , #2755 XT 38 A= Ik fise 44 38 2o 38 455 rp
B4 A A4 32 e NETs (1978 B, el 38 00 188 5 200 0 L
Y fepifs. k4.

R4 ATHERBEI O PAEIE KR M I $ IL-18.CXCL1.NE-DNA & MPO-DNA B # I (¥+s,n=6)
Table 4 Effect of Dengzhan Shengmai capsules on IL-18, CXCL1, NE-DNA, and MPO-DNA in plasma of rats with myocardial infarction

(x+s,n=6)
215 4 /mg- kg IL-18/ng-L" CXCL1/ng-L" NE-DNA/ug-L" MPO-DNA/p.g-L"!
i F A4 6.12+2.72 12.50+2.69 11.79+3.45 1 229.39+507.44
R 4 57.73+7.19" 24.23+8.34" 29.99+5.55% 1914.26+921.82%
KT 3 1 ok e 7 21 226.8 30.18+5.69% 10.75+4.01" 19.65+4.59Y 1 094.93+535.53%
KT 3 A KA ) 5 21 113.4 48.62+4.88 15.64+6.90 24.14+4.63% 731.02+243.36>
AT A1) 21 3.15 29.40+6.49% 4.62+3.02" 14.89+1.52% 1 133.10+402.117

T HIEH 4 AV P<0.05,2 P<0.01; 58I 4 4% 2 P<0.05,* P<0.01

3.6 AT 3% A bk R 2 60 LA BB KRR E 4 41
NF-«B/JAK2/STAT3 {5 5l f G fb iy gl S5 F
ARG LA A AR 2] R R0 I 2 20 NF-kB LJAK2 &
STAT3 % 't 5 i W] ik 3 5% ( P<0.05, P<0.01) , KW .
B J5 NF-kB/JAK2/STAT3 {5 5 3 [ 9 i 0 o 5 4% Al
20 LA KT 25 A Dk i B v AR 3 R 4 B e R
i LR A A2 65 B (P<0.01) . DLIEI 3 AR S,
4 itig

O LT 4 b 2 00 4 210 3 K 8 o B i A% 0
WE, AL EREZEDEAEENHEE
SRR D AT s B R O LA SRR R
— PV TR FIRAS R, £F 44k X B K 3 I R R

A DU, I S B0 LZH 228 45 48 B A0 4
R ARG L DTIT 5 Wi o B 1 e 4 0 7 sk Dl g R
AR/ N A 2SR CE TRl T || Yo )
FLL 38 780 U2 20 e D 2F 4 (g DT ARG 0. R
WSS, KRR AL Je (0 45 5 17 7 ek 4R 3 K iy e 52
454180 IR U i A AR 20 I 3 o, 2 G L
U £ 2 i BEUUAR o KT =8 A KBS 98+ il )i, RE A8
3 2 R ARG U 2 U D AR B el JUL A B U
JL T A o B TUAR

B B2 S8 B 550 JILET 2k S % DD AH %
20 IR S A P M R A 0 N S AR BT
FETH 22 ol 58 RE L1, J0HE O JULJSC 2T 4 48 i, S BUR
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Fig. 3 Effect of Dengzhan Shengmai capsules on expression of NF-«B, JAK2, and STAT3 in cardiac tissue of rats with myocardial

infarction(IF,x50)

RS5 ATEERKBEIT O HEIE K RO AEHLR NF-«B.JAK2 & STAT3 BB E MR (xts,n=6)
Table 5 Effect of Dengzhan Shengmai capsules on NF-«B, JAK2, and STAT3 in cardiac tissue of rats with myocardial infarction (x+s,

n=6)
20 5 F 4k /mg - kg NF-«xB JAK2 STAT3
FAR4 15.70+6.32 13.48+2.18 13.58+2.19
I 22.15+2.68" 24.60+5.28% 21.3242.67%
T 3 2 ik s A9 i 226.8 13.38+2.91Y 13.09+2.21Y 13.31+£2.74%
R 1 2 3.15 13.88+3.35Y 15.38+2.73Y 11.58+3.72%

TE: 5IE W4 HE Y P<0.05,7 P<0.01; 54 H 4 P<0.01

PR AR SO WUAE L B AR 1 IRBE T 51 s A N 3 e R i A E Y B R A K

WLEF HEf S5 g AR AL o OB R AR R AR TR R ORI AT MR A, 4 1 ECM Y FE DT, A

T2 51 0 ILET HE AL Y BT . AR LSRR 171 5 2 0 LR 2 Ak 1 R AR R R SR P e o i

A5 0 WLAL U RS DAMPs, W 5| 1 A 4R I A B 20 B 00 PP R R AT 0 2% B R T A, R R

L B A 5 S R A M R T B IR X LA HINZ (TR T BAT s 40 B 225 ok 40 i i)
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AN TR ) A BEHEAT 20 BT, R BLBR T clusterd PLAM, 3
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L 7 a5 H AZ R CXCR2 454, 4% 57 1 Hh 5%
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CXCL1 7E.C LA 3 (e ILBE B8 ) vh 223k 1, 5 o
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BTG 225, U 45 R R IR K R
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