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Intervention mechanism of Guanxinning Injection on rats with coronary

heart disease based on network pharmacology and experimental verification
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[Abstract] Objective To investigate the intervention mechanism of Guanxinning Injection (GXNI) on rats with coronary heart
disease (CHD) using network pharmacology and molecular docking, and to validate it through in vivo experiments. Methods UPLC-

Q-TOF-MS technology, UNIFI database, and literature retrieval were employed to screen and verify the effective blood —entry
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components of GXNL A protein—protein interaction (PPI) network was constructed using network pharmacology to identify potential
therapeutic targets, while GO and KEGG analyses were performed to predict potential signaling pathways. Molecular docking was
conducted between key effective blood—entry components and core targets. Fifty rats were randomly divided into control, model,
propranolol (10 mgkg), low—dose GXNI (3.6 ml/kg), and high-dose GXNI (7.2 ml/kg) groups, with ten rats in each group. All groups
received pre—administration interventions for seven consecutive days. Except for the blank group, the other groups were administered
isoprenaline (85 mgkg) via subcutaneous injection on the back to establish the CHD model on the 5th and 6th days of intervention.
Electrocardiograms (ECG) were monitored. Myocardial pathological changes were observed by HE and Masson staining. Serum levels
of interleukin (IL}-6, lactate dehydrogenase (LDH), creatine kinase-MB isoenzyme (CK-MB), IL~1[3, tumor necrosis factor—a (INF—o), and
plasma malondialdehyde (MDA), and superoxide dismutase (SOD) were measured by ELISA. Western blot was used to measure the
expression levels of autophagy-related protein (Atg) 3 and AtgS in myocardial tissue. Results UPLC—Q-TOF-MS analysis identified
11 effective blood—entry compounds in GXNI, including butylidenephthalide, secoisolariciresinol, n—butylphthalide, and salvianolic
acid A as core active components based on the "GXNl-active components—common targets" network. The PPI network highlighted the
top five targets by degree: tumor necrosis factor (INF), albumin, steroid receptor coactivator, epidermal growth factor receptor
(EGFR), and caspase-3. KEGG enrichment analysis predicted that GXNI’s therapeutic effects on CHD may involve disease pathways
such as cyclic adenosine monophosphate signaling pathway, neuroactive ligand-receptor interactions, and calcium signaling pathway.
Molecular docking showed binding affinities (absolute values) in descending order: EGFR-salvianolic acid A (9.6 kcal/mol), EGFR-
secoisolariciresinol (-9.1 kcal/mol), and EGFR-butylidenephthalide (-84 kcal/mol). Myocardial histopathology revealed that compared
to the blank group, the model group exhibited myocardial hypertrophy, disordered myocardial fiber arrangement, atherosclerosis, and
collagen deposition. The low— and high—dose GXNI groups showed reduced disarray of myocardial cells, mildly widened intercellular
gaps, and attenuated atherosclerosis and collagen deposition compared with the model group. ELISA indicated that compared with
the blank group, the model group had significantly elevated levels of LDH, CK-MB, 116, IL-1B, TNF-o, and MDA (P<0.05, P<0.01),
along with decreased SOD activity (P<0.01). Compared with the model group, the propranolol and high—dose GXNI groups showed
significantly reduced levels of CK-MB, IL-6, IL-1B, TNF-a, LDH, and MDA (P<0.05), along with increased SOD activity (P<0.01).
Compared with the blank group, the model group had significantly elevated relative protein expression levels of Atg3 and Atg5 in
myocardial tissue (P<0.01). Compared with the model group, the propranolol, low-and high—dose GXNI groups showed decreased
protein expression levels of Atg3 and Atg5 (P<0.05, P<0.01). Conclusion GXNI may improve myocardial cell function and treat CHD
by inhibiting inflammatory responses and regulating autophagy.
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Table 1 Effective blood—entry components of GXNI

#i5 (REIE)/min %/ AT mEY BRSO WEEER Wz REEEREppm “YHET

1 0.66  senkyunolide R(JIIZ IS R) CoHOs  [M+NH,' 240099 8 240.095 6 258.129 4 -16.057 2 164.041 6

2 095  Vitamin B(4/E% B)) CpHpCIN,OS  [M=CI] 300081 2 300.078 3 335.047 7 8431 8 124.013 9

3 297 Secoisolariciresinol (JFRRETEIH A IREY)  CyHyOs  [M-HCOO] 362.172 9 362173 4 407.171 5 1.090 7 203.080 8

4 387  Butylphthalide(iF T #k) CoHu0,  [M#e] 190099 4  190.100 2 190.099 6 43239 130.074 3;103.061 2
5 428  Chasmanine(# 572 T5) CsHaNOs  [M+Na]” 451293 4 451294 6 474.283 8 2.581 7 129.111 3;229.142 3
6 705 Octadecanedioic acid(+/\t k) CyHuO,  [M-H] 314245 7 314244 4 313237 1 -3985 5 279.232 7

7 388  Butylidenephthalide( T 454K ) CpHip0, [M+e]"  188.083 7  188.084 9 188.084 3 6.071 6 115062 3;118.073 3
8 3.18 Proline( D-fHZR) CsHNO, [M+e] 115063 3 115062 7 115.062 1 -5.627 2 89.044 2

9 427 Salvianolic acid AGJHBIR A) CHn0  [M-H] 494121 3 494.119 5 493.112 2 -3.565 2 295.059 5

10 454 Monomethyl lithospermate (S5 HiRMAMEE)  CuHo0n  [M-H 552126 7 552.128 0 551.120 7 -2250 3 353.066 1

11 426 Lithospermic acid(45fR) CHn0,  [M-H] 538111 1 538109 9 537.102 6 -2.199 4 269.081 8
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Table 2 Core active components

ID &Y Degree {H
A2 Butylidenephthalide ( T 452Kk ) 63
A8 Secoisolariciresinol (JF IS 7& IHAAR AE T ) 60
A3 Butylphthalide( 1E T J3E2KEL) 59
A7 Salvianolic acid A(JHEIEZ A) 59
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cAMP ) {55538 B A58 I AH OC
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FEAR(P<0.01) ; 598 289 /R AL He A, o0 A1  3 79)
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3 BAKXR ST BEBHORILE (35 ,0=6)
Table 3 ST-segment deviation and heart rate of rats in

each group (x%s, n=6)

il ST Befi#%/(x10¥mV) LR/ (YK /min)
EE 18.6742.52 306.95+12.04
HEAIZH 105.33+1.53* 542.33+11.46"

T2 IR 33.6726.117% 577.17+14.51%
SO TR 57.67+2.08#5% 48 545.67+13.28%
S T R A 37.67+3.21###400 557.32+5.94%

52 A ELE, #P<0.01; SR LLEE , #+P<0.01 ; 552895 /K
ZH HLAR, “P<0.05, 2*P<0.01 ; 55 O ARSI L, ©©P<0.01

Rl |

.__.

S L T R R
8 BHEARROEELLER

Fig.8 Comparison of ECGs among rats in each group
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JEHRSIZETL, DL 4ER], e AR E 20K R
O NUAHRARSAE R LT AERS HES 2L, O LET 4R A2
L el TR S 2 O LA A P BEAE K WILEF 4 2
HEFZEAL , D WUEF A LA I B b B2 5, el
O T e 0 A 20 FLA 2 B T, LT i i 1R 51
AL, O E] PR RS TE . TR 9,

3.83 Masson Q55 25 LA LA ZUR LW

W EAL WA e R 206 AL WLZH 2] 8 i
JRAk, BT W (I IR AR 4 3 251 R O LA 2
BRRE I IR, PT U D E E S AR AE  efCs TAIR A
HOWUHL P R A, AT LS e AT 4 s 560 T
e R e 2O WLZE 20 B R T A, T D /i e )
Yk, 57S YL R A A SR D URUR B T
F1(P<0.01) ; SR e #5 ,  253% IR AL K 0 T
G R 2 2 A B TR i S PR AIK (P<0.01) 5 5
T R0 IR HO A SO TR k20 2 4 2R DR %R
TR (P<0.05), TEULEE 4 1A 10,

&4 CXNI FHERRALERERNMREILE (vas,n=3)
Table 4 Changes in fibrin deposition rate in rats after

GXNI intervention (xxs, n=3)

Mgl AR A VIR %
2 HA 2.06+1.22
FEAIZH 17.67+1.43%
TZIK IR 5.39£0.54%
SO TR 8.380.14 52
b T AR A 6.06+0.59%%

52 FHAL R, #P<0.01; SRR F i, ++P<0.01; 5% 25 1% /K
2 Heds, 2P<0.05,

3.8.4 GXNI X} CHD K7 LDH ,CK-MB IL-6,
IL-1B [ TNF-a ZK-F-HY5E0 - 525 AR A2
LDH .CK-MB IL-6 IL-1B . TNF -« 7K - ' 2 F /&
(P<0.01) ; SRV AR LE , 3 2508 ZR L AT 77 e 71
14 CK-MB . IL-6 IL-1B . TNF-o .LDH 7K 3 F# A%
(P<005,P<001), 5.0 TR i 4 1L-6 . 1L-18 .LDH |
TNF-a 7K R (P<0.05, P<0.01) ; 5% 2538 SR 2 AH
L, SO TR 2 CK-MB 7K - &5 (P<0.01)
e T R i 4 LDH ZKCFFH 5 (P<0.05) 5 550 T
IR LA B O T R R CK-MB KRR (P<
0.05), TEILE 11,

3.8.5 GXNIXf CHD KE.C 4141 MDA F1 SOD 7K
SEREI 525 ARG, BRI SOD 1 T i R
fik(P<0.01) ,MAD 7K i - F+ 55 (P<0.01 ) ; SR 40
AL, 5 289 IR AL A 7K | & Rl 4 SOD i
P B ETHRE (P<0.01) ,MDA 7K . F#A% (P<0.01) ;
52K R AR L, 0 TR R AT AL SOD P
L EFEK(P<0.01) , MDA /K- T (P<0.01)
UL 12,
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Fig.9 HE staining of myocardial tissues of rats in each group (x200)
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Fig.10 Masson staining of myocardial tissue of rats in each group (x200)
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Fig.11 Changes in the levels of LDH, CK-MB, IL-6, IL-1B3, and TNF-a of rats in each group (xxs, n=6)
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Fig.13 Comparison of protein expression levels of Atg3 and Atg5 in myocardial tissue among rats
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