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Mechanism of Ginkgo biloba extract in alleviating myocardial injury after myocardial
infarction : a bioinformatics and neutrophil extracellular trap study
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Abstract Objective To investigate the mechanism by which Ginkgo biloba extract reduces myocardial injury in rats with myocardial
infarction (MI). Methods Bioinformatics was used to identify key targets of Ginkgo biloba exiract in the treatment of MI in rats. An MI
rat model was established via coronary artery ligation. Rats were randomly assigned to the model group, Betaloc ZOK group (2.5 mg/kg),
and low-, medium-, and high-dose Ginkgo biloba extract groups (50,100,and 200 mg/kg, respectively). A sham-operation group was
included for comparison. Following six weeks of gavage administration, myocardial tissues were examined using hematoxylin-eosin and
Sirius red staining to assess pathological changes. Wheat germ agglutinin staining was used to observe cardiomyocyte hypertrophy. Western
blotting was performed to evaluate changes in the expression of MCODE core targets, including HIF1o, MAPK14,MMP9,and CXCR4.
Results  Compared to the sham-operation group,the model group exhibited irregular arrangement of cardiomyocytes, significant inflam-
matory infiltration ,and a marked increase in type I and Il collagen fibers in the myocardial tissue (P < 0.05). Additionally,significant
upregulation in the expression of MCODE core target proteins (P < 0.05) was observed. In contrast, compared to the model group,low-,
medium-, and high-dose Ginkgo biloba extract groups displayed more orderly arrangement of cardiomyocytes, reduced inflammatory infil-
tration,, significantly decreased levels of type I and Il collagen fibers (P < 0.05), notable downregulation in the expression of p-MAPK14,
MMP9, and CXCR4 proteins (P < 0.05),and significantly increased expression of HIF la protein (P < 0.05). Conclusion Ginkgo biloba
extract may exert protective effects on myocardial cells following MI by inhibiting the formation of neutrophil extracellular traps.
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Fig.1 Protein-protein interaction network
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Fig.2 MCODE core regulatory network
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Fig.3 The keycluster genes were differentially expressed in Ml patients compared to the normal population

A, sham-operation group; B, model group;C, Betaloc ZOK group; D, low-dose Ginkgo biloba exiract group; E, medium-dose Ginkgo biloba exiract group;

I, high-dose Ginkgo biloba extract group.

E4 FHRRHATOMARHERE x200
Fig.4 Hematoxylin and eosin staining of longitudinally cut myocardial tissue of rats in each group x 200

A, sham-operation group; B, model group;C,Betaloc ZOK group; D, low-dose Ginkgo biloba extract group; E, medium-dose Ginkgo biloba extract group;

I, high-dose Ginkgo biloba extract group.

B5 HHEKXRAOMA

[ARRBAFE x400

Fig.5 Sirius red staining of longitudinally cut myocardial tissue of rats in each group x 400
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A, sham-operation group; B, model group; C, Betaloc ZOK group; D, low-dose Ginkgo biloba exiract group; E, medium-dose Ginkgo biloba extract group; F,

high-dose Ginkgo biloba extract group.
Ee6 HEKXBRUATLLMEALAWGAT LR %600
Fig.6 Wheat germ agglutinin fluorescence staining of longitudinally cut myocardial tissue of rats in each group x 600

F1 ZEKRR | 2N EBEREAESHER. @AEERUKEHIFIa, p-MAPK14, MMP9FICXCRA4%RIEK TR LLE
Tab.1 Comparison of the fractions of collagen | and lll, cell area, and levels of HIF1x, p-MAPK14, MMP9, and CXCR4 in each

group
. Collagen | area  Collagen Il area P .

roup fraction (%) fraction (%) Cell area (pm”) HIFlo p-MAPK14 MMP9 CXCR4
Sham-operation 2.11+1.01 504+0.79 22634 £16.52 1.01£0.11 1.01 £0.02 1.00 £ 0.10 1.05£0.13
Model 13.67 + 1.53" 11.15£0.73" 57833 +1.53" 1.17 £0.20 1.63+0.01" 1.28+0.01" 1.49 £0.01"
Betaloc ZOK 647 +1.15” 10.59 +0.77 43276 +21.64” 1.25+0.08 1.44+0.01” 0.75 +0.02” 0.90 + 0.06”
Low-dose GBE 723+ 1.137 10.00 £ 0.78 457.31 £ 19.04” 121+ 0.01 1.39 £ 0.01” 0.82 +0.02” 0.63 +0.02”"
Medium-dose GBE ~ 5.13+1.07” 826+036”Y  426.67+ 1651 1.35 £ 0.05” 0.95 £ 0.012* 0.61 £0.037*Y  0.65£0.01>""
High-dose GBE 473 +0.58” 6.40+0.78"" 37673 £ 1061777 146001777 1172006777 054200177 0.86+0.02”

1) P < 0.05 vs. sham-operation group;2) P < 0.05 vs. model group;3) P < 0.05 vs. Betaloc ZOK group;4) P < 0.05 vs. low-dose GBE group;5) P < 0.05

vs. medium-dose GBE group. GBE, Ginkgo biloba extract.

1 2 3 4 5 6

e [ — — — - ]
MMP9 |g - P g i ‘Isomo*
GAPDH [WES S S — é Ewuo‘

1,sham-operation group;2,model group;3, Betaloc ZOK group;4,low-dose Ginkgo biloba extract group;5, medium-dose Ginkgo biloba exiract group;6,

high-dose Ginkgo biloba extract group.
E7 REMEEMXIMIKROMALFHIFIa, p-MAPK14, MMP9, CXCR4IENT
Fig.7 Effects of Ginkgo biloba extract on HIF1x, p-MAPK14, MMP9, and CXCR4 in the myocardium of rats with myocardial infarction
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