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Abstract

Objective: This study investigated the effective components and action mechanisms of cinnamon
twig decoction without peony combined with ephedra and aconite and asarum decoction in treating
sepsis-induced myocardial dysfunction (SIMD) through network pharmacology and molecular
docking. Methods: First, the active components of the seven herbs in cinnamon twig decoction with-
out peony combined with ephedra and aconite and asarum decoction were retrieved using the
TCMSP platform. The drug targets were identified via PubChem and Swiss Target Prediction plat-
forms, while disease targets for SIMD were selected using GeneCards and other databases. The in-
tersection of drug and disease targets was used to construct a drug-component-target-disease net-
work using Cytoscape 3.10.2. Key active components were then selected from this network. The in-
tersection targets were further processed in the STRING database and used to construct a PPI net-
work in Cytoscape. Core targets were identified, and GO function enrichment analysis was per-
formed using the DAVID database. Finally, molecular docking was conducted between the key active
components and core targets identified through topological analysis of the drug-component-target-
disease network. Results: The analysis revealed 142 active compounds, including licochalcone A, 6-
methylgingediacetate2, and 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F, as well as 1172 drug
targets and 2379 disease targets. The intersection of these targets included 418 common targets,
such as serine/threonine kinase 1, tumor necrosis factor (TNF), interleukin-6 (IL-6), and glycer-
aldehyde-3-phosphate dehydrogenase (GAPDH). GO function enrichment analysis identified 1746
GO terms (P < 0.01), and KEGG pathway enrichment analysis highlighted 197 signaling pathways (P
< 0.05), mainly involving pathways in cancer, lipid metabolism and atherosclerosis, AGE-RAGE sig-
naling pathway in diabetic complications, fluid shear stress and atherosclerosis, and apoptosis. Mo-
lecular docking results showed that the key active compounds could stably bind to the core targets,
with binding energies all < -5.0 kcal/mol. Conclusion: This study initially revealed the mechanism
of cinnamon twig decoction without peony combined with ephedra and aconite and asarum decoc-
tion in treating SIMD through multiple components and multiple targets, providing a theoretical
basis for its therapeutic application.
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Figure 1. Flowchart of the mechanism research process of cinnamon twig decoction without peony combined with
ephedra and aconite and Asarum decoction in the treatment of SIMD
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Table 1. Information table of the cinnamon twig decoction without peony combined with ephedra and aconite and asarum
decoction

=1 ERENHMMEM FAEER S ERR

Mol 1D HEMBIK OB (%) DL FASA- HL IR
MOL001736 (-)-taxifolin 60.51 0.27 0.41 14.37 FER:
MOLO011169 Peroxyergosterol 44.39 0.82 0.24 4.06 5
MOL000359 sitosterol 36.91 0.75 0.22 5.37 FERL
MOL006129 6-methylgingediacetate2 48.73 0.32 0.25 5.44 i
MOLO001771 poriferast-5-en-3beta-ol 36.91 0.75 0 5.07 EEE)
MOL012940 Spiradine A 113.52 0.61 0.27 15.71 KA
MOL012992 Mauritine D 89.13 0.45 0.03 4.91 KA
MOL003410 Ziziphin_gt 66.95 0.62 0.24 10 P
MOL000211 Mairin 55.38 0.78 0.26 8.87 P
MOL012980 Daechuine S6 46.48 0.79 0.3 6.09 KA
MOL002311 Glycyrol 90.78 0.67 0.28 9.85 HE
MOL004891 shinpterocarpin 80.3 0.73 0.32 6.5 HE
MOL005017 Phaseol 78.77 0.58 0 9.64 HE
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i3k
MOL004841 Licochalcone B 76.76 0.19 0 17.02 HE
MOL 004810 glyasperin F 75.84 0.54 0 15.64 HHE
MOL005190 eriodictyol 71.79 0.24 0.38 15.81 JR 3
MOL004328 naringenin 59.29 0.21 0.4 16.98 JREE
MOL000098 quercetin 46.43 0.28 0.38 14.4 JREE
MOL001460 Cryptopin 78.74 0.72 0.21 21.25 RS
MOL012140 4,9-dimethoxy-1-vinyl-$b-carboline 65.3 0.19 0.27 9.85 4li=¢
MOL001558 sesamin 56.55 0.83 0.31 13.44 ahF
MOLO00Z%62 ;5 4-triméf|?g;z/;1r¥e ‘f}%ghfoman pone 4823 03 024 1664 ¥
MOL 000422 kaempferol 41.88 0.24 0 14.74 aHF
MOL002421 ignavine 84.08 0.25 0.32 28.93 (iR
MOL002398 Karanjin 69.56 0.34 0.26 13.15 (i
MOL002415 6-Demethyldesoline 51.87 0.66 0.12 13.14 Ui
MOL002397 karakoline 51.73 0.73 0.15 111 bt
MOL002422 isotalatizidine 50.82 0.73 0.14 11.59 b
MOL000358 beta-sitosterol 36.91 0.75 0.23 536  AEE. M
MOL000449 Stigmasterol 43.83 0.76 0.22 5.57 k¥, AFE
MOL004576 taxifolin 57.84 0.27 0.39 1441 BREE. FERL
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Figure 2. Venn diagram of drug component targets and disease targets

SIMD

2. IR SMERER SERIEMESFEE

33. “Z5Y - BiSY - BB - KRS MEHE
Rd Ve oy 250 0E FHHE Ry 0 1 0 s DL R A SR B i MO8 . Excel AR PEJ5 3\ Cytoscape

DOI: 10.12677/jcpm.2025.42297 1237

I R AL B 2


https://doi.org/10.12677/jcpm.2025.42297

FKEE, X

15F BEAT ATAAG AL B S 15 31 “ 250 - By - SRR 7 M2 (1] 3). Mg i BT RUARR YIRS, FTR

RARRAE L A, AR s ) AR ELAE R DG 2R, AR v 24 V5 M s o0 B A5 2 W 1) S IR B R 4 T o
%%‘@¥ﬁ‘f§ﬁkﬁﬁﬁ$§fﬁﬁlﬁl A (licochalcone A). -7 {4 % (beta-sitosterol) . 6- 1 3£ 2 — ¥ X 2, 2 (6-methyl-
gingediacetate2). 2,7- % 4BE3E-2,7- K BE - =~ LA T F (2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F)
Z0F 3 (ZINC05223929), HORHKEE(S B 04 2.

=) 2

NiH3 MHite XXa FZi4 &

8

MH4 MH15 L 4 4 FZ13

€25 o ‘ si2 ‘
XX6 oy Xx2 ‘ FZi2
Y M4 a4 2 D
%

2 FZin
NiHe ‘ MH13 @ b
CYP11B1 FZ10

fz9 FZ1

[c74)

MH7 MH12
GC81  GC6O
GCe2 GCs9
GCe3 fee)
& @ RET NP8 F2RL1 AP CBARY TNF SiPR2 G e
KNGILGALSBSKIB F3 MYLK PRKCSLO37ABRAPVEGFADAMIOLDLRCALORUAPK14 AGL FGF1 ITGALMGAM LYN GASP2 GLS Geed
iHo wiito rreoe: o o o a3 Gea2
upE CPB2MAPK3 cc2 ©C1 geyg
R e A e R GCe5  GC37 GC31- G086
HON NFKE1 CNR1 FAAH SELRA o F2R CTSG OXTR CTSDGSTMI SGK! S Solr
HSPS0AB SYK LCALSWAPGKSPC1CYP2CHAPK BTK PTGERZICMT PRKCHMMP2 GLA PLAT KU GC38 G630
oz8 P2RX7ADRB2 FYN TLR4 OPRM1HPSEPRKGGLCSA FGR  F11 CDC42GUSB RELA MMP1 ADK DDAHAKRIBAMPD1 FBP1 APP €eto ec3 Gc16 S
W ozis 0 A B . o S &
SHH ABLY BRAF PYGIPLAZGT
O o HTR3ADAM1TCASRACVRLIEGFR TTR ROCK2CPT2 GRK2 TLRS IKBKB DPP4 BCL2PIPSK1CHSF1 PDE2ABXA2RPLG GAA FGFR3 GCe7
IRAK4 SHEGERPINRTPNS REN FABPSTPRONR1H4 GC DRD2 CFD PLAUCASPS OGA IGFBPPIKICGGFBRINPAKROLZL1 FT
AGTR1 ILGST NOS3PTAFR ACE2 CYP11B2EZR o s
@ Ofj  CROE2ORKESRRIEGLNICALCAPDKS KDR HEPA FAF| CPHAHIGCRBCCOGOPDMPIONOS2 EBP FABPS ECE1 TUBBISTPR!  Gogg GCs o Gc14 G6sa
PPARACCR1 GHKA ARGT MIF IGFBP1 GCK CHUKPTGS1 ATM P J1F13A1
FTO MMEPLA2GIATPSRDORAMAMPT PRF PLAZG2ANPEP GRKS EP300 CTSL JUN PTPNZABCCRROKRATP1AT GCG PTGS2 IL1B
. s GC416Cs Ge1s  Ge2r
GCe9 acs2
0 . e JAK3 FGFREYP1AT IL2 HSPOOBIFLTS ALB AKT1 C3AR1 CETP ADCY1ALOXS FLTIHSPA1A FN1 CASP3
ITK PRKC DRDI NRI2 AR SIRT NRIC1 PAKI
MOM2 HRH1 ACP1 10 TEK IAKI PGF TLRO PDESBKEAP1 6e42 6CT Sp1z et
INSR KLK3 ALPL CHEKINLRPBCL2A1 ACE ILK PLK1 CXCRZMCLT TKT PDE3ACNN3 TLRT PTPREYPIASORDPRKCD GG70 agst
oo i e 6C8 e o

Gon [clet) Ge1o GCs0
GCa4 sl Gc24

ccr2 SEEM e 08 Gedg

[cletd

GC39, GC29
Gea GCis acsa

o @ oZiz SIMD Ger3 Ge4s

GCT4 o4 GCAT

Figure 3. Network diagram of “drug-ingredient-target-disease”
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Table 2. Information table for correlation analysis of key active ingredients

F 2. KBRS XBKESEER

Mol ID BHRES 4 AR SRIEAY Degree
MOL000497 licochalcone A R R A GC59 HE 59

2,7-Dideacetyl-2,7- 2,7- " F L 3E-2,7-

MOL 002406 dibenzoyl-taxayunnanine F KW - sEEETF Fz6 UE 5

MOL000358 beta-sitosterol BT S GZ2 ER5T 54
MOL006129 6-methylgingediacetate2 6-FHILZE " FEX LR 2 SJ2 EEE 54
MOL000358 beta-sitosterol B S MH5 R 53
MOL000358 beta-sitosterol B4 S B DZ9 KA 53
MOL009849 ZINC05223929 MrER XX7 4 47
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Figure 8. Intersection target KEGG enrichment analysis bubble plot
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3.6. aFXHE

¥ 4 AU EE S (TNF, IL6, AKTL, GADPH)5 5 ANt i 43 (licochalcone A, beta-sitosterol, 6-
methylgingediacetate2, 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F, ZINC05223929) 47 7> 1 % %, #5311
BB R - B RS AN 3 o, R LB S NAEAS It R B E N ] 9 PR, 4 MZ LRSS 5 A
KRS BT A AR E S5 & o B o w4 g kA7 i — P T AL e 7w (1] 10).

Table 3. Molecular docking information table

=3 AFANEERER

FFs EASER S PDB ID HEM TR SiGHe
1 AKT1 1h10 licochalcone A -5.6626
2 AKT1 1h10 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F —5.8829
3 AKT1 1h10 beta-sitosterol —6.0385
4 AKT1 1h10 6-methylgingediacetate2 -5.2084
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B3k
6 AKT1 1h10 ZINC05223929 —5.5183
7 TNF 4zch licochalcone A —6.3323
8 TNF 4zch 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F —6.9633
9 TNF 4zch beta-sitosterol —6.1124
10 TNF 4zch 6-methylgingediacetate2 -5.1705
12 TNF 4zch ZINC05223929 —6.4622
13 IL6 lalu licochalcone A —6.1666
14 IL6 lalu 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F —6.5425
15 IL6 lalu beta-sitosterol —6.0017
16 IL6 lalu 6-methylgingediacetate2 -5.5869
18 IL6 lalu ZINC05223929 —5.456
19 GADPH 1u8f licochalcone A —6.4168
20 GADPH 1u8f 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F —8.6655
21 GADPH 1u8f beta-sitosterol —7.4395
22 GADPH 1u8f 6-methylgingediacetate? —6.4263
24 GADPH 1u8f ZINC05223929 —6.3704

AKT1 -

TNF -

IL6 -
--75
--8.0
GADPH -
--85

o _--

2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F -
ZINC05223929 -

beta-sitosterol -

6-methylgingediacetate?2 -

Figure 9. Molecular docking scoring heatmap

B 9. SFIHETaRE

DOI: 10.12677/jcpm.2025.42297 1242 I RAN P A 125 2


https://doi.org/10.12677/jcpm.2025.42297

K E, X

=
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(o]

.
Lo - —————————

IL6-2,7-Dideacetyl-2,7-

TNF- licochalcone a dibenzoyl-taxayunnanine F-

Figure 10. Visualization of partial molecular docking results
10. B FRHRERATIILE

4. Wi

Jie B9 00 UL I RE [ 15 (sepsis-induced myocardial dysfunction, SIMD)ZE ik #5iF # 5 Th+ 205 W, 6Tk
B R E TS BA T EAA RN . JEGE SIMD Wik MR 5 Wy B B8], kR 2: A5 245 n bk =%
Btz (AEER) gy, wERE B, AMERIE, AR, EHEH TRT O E A
RE~ KRN BT O I Re RIS [4]. DRI, BB 23AT 2R SE A 7E V6 YT SIMD - BA R 4 1) S FH A
Hto

A TR R 28 25 B 25 7 1R AR B R 52T 2 IR i TS PE R A 142 AN, FHOGHE A1 1172 4, SIMD
PR AT 2379 A, 250 - RIRACHERE AT 418 A, VEMERUY H R AURE AL B R, 6- IR RN L
B 2. 2,7- K O 5E-2,7- KTk - AL T A R TR A B AT IR SE I T 89T SIMD 1)
KA. AR, HEA/RE] A rREE 6] NF-«B 0%, 0% PPARy/Nrf2/HO-1 il s, MLk
LA S A I S5 AL A1) R %o o JULE A 4% 1) ORAP 4 FAE FHI[9] [10] 0 B~ B W = 2 mT LA 40 i P 1) TNF-ar.
IL-18+ IL-6+ 1L-8 2[R T4 eid /D e BIHT 4 E I [11]; B REREMT EMELN M NOL ROS FI7= 4 e S5 A
Fik, AL MRS AEE R (R EARE A C RMEAS =K, MEMRENEFRRIE T, 55
F BB RE AR AT AR [12]; I8 AT DA 5 3k he, e EL PR R 0o LR It 5] ) 00 3R 2 5 A B S 4 o 17
[13]. 6-HIJEZE " REX L0 2 J& T3 B KPi . WHoe s, S i AT LA i) 28 RE 248 B o g DA & 3
I 2 A0 AR IR P Rtk IR TRk, RIEDT A AE R APUA TG T [14], & BAT UM . DUt kol FE AL Al
RGO BE 1R FH[15] [16]40F & B S EEF(COX)-2 HK, KRIEFIRIMEM[LT]: BiiE2, HEEEA
ZIMBR 3 BT B AZ 0o 70 W] LIS 2 P AR REE DT« G IRREBEE . il O L RO LSRR
7T SIMD.

TAIE PPI S H 4 AT 1S BRI AT 4 AL O3 LS AKTL (LR R/ Z RS 1), TNF (MR SR e R
T), IL6 (171 %-6), GAPDH (H-iih-3-T R i 0Bk, HEWH mT B fe HA AT 25 IR ~E Bt - 16 97 SIMD
Mo . Hoh AKTL R TERAME B (AKT), BEfEERE, W OUMRMRE. EKAEEmE
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FKEE, X

H, WHFERIL, WoE AKTL W] DURR s A P (B0 O LA BRAA TR (18] 38 W] DU I s NF-
kB G5B, S RN RE[19]. TNF @42 ] #silCNURT P 2 0 T2[19], JFBAEA—MEA
SRENRYEN B SE IR, 5 RAEZVIME[20]. 1L6 A S SRR T, S 200 SN ) 3 B
H[19]. MR BER T-o (TNF-0) R 40 M A 2R (IL) 2 M ERE R I AR RO A, 2R R AT DA Rl
WLEERIBEIR . BTG VR GEThREM ], [T REREASINEE, AT 1 A R S % v i 28 1) WA Il Fig
FR[21]. GAPDH FZEZ 5K G NI NF-xB 15 5 1% F:[22]. B2, HEREAT 2R 7z i 1
%7 AKT1. TNF. IL6. GAPDH Z55CH{ERAE &, Zmie K¥EXT SMD iR T EH .

KEGG & 77 b7 R I HE 44 5 AT R0 e 2 3 200 K P I8 % . IG5 2 ok AR A4k . AGE-RAGE {5
5 P TERE R ACRE R A . SRR BT TN S B KRR RE A . AR TS T T . AR R s A 2
RIS 5 JORE BRI, 5l ik 55 0 Bin i IR 7 W% S IR (NF-xB) [23]. R 53 -5 sl ik ol A A4k
T B IR T A AT 2N PR 3 BT i A% 4O B A5 RT 8 I e i O A T e o B A o R S O LR A
AGE-RAGE {5 5 38 I 10T 8 85 5 8 41 M 1) SO J5 P17, R 1 25 e 4 B A T2 38 4% DA B SR R s o
[24], CAUEScE OO0 4% o SO0 PRI 0 B W Ao B T it L oo AL R 0 1 e o AR %5« YA BY
1715 BNk A0AS 538 i vT DAL N R 4R M D e, AFSE R, AUAASBY 1) 7y ml e aod i ik o 5 ke R R 4l
A, S0 P R S P B AN JORE S B, R E NO 2B, X0 0 3838 ) e A R AT 1R 5 [25] o

RIMTE 2, AT W4 G 5y T B 771, WDBERIT T R 2547 25 I RR 132 1A
B LR F6 T SIMD (AR FIAL, 73 25 W0A% 0 ey H B A R AL B-75 BB L 6- FH R 22 0L 4 1% 2,
2,7- = LR EE-2,7- Kl - ZREAL T MR R S50 A AKTL, TNF. IL-6. GADPH RIF454,
RLREAE P B R . R S KRS L . AGE-RAGE 15 5B Bk &5 22 IR I [F1G 9T SIMD, ek £45
ZIINRE M6 9T SIMD FE— D IE R IA 7 I SE I 0t 70 2558 1 JAi.
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