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Abstract: Objective To explore the effect and mechanism of total saponins in stems and leaves of Panax notoginseng (PNGL) on

improving ischemic stroke and promoting angiogenesis after ischemic stroke injury. Methods Network pharmacology was used to
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predict the possible mechanism of PNGL on promoting angiogenesis after ischemic stroke injury, and molecular docking technology
was used to verify the combination of the selected core targets and main components. Male SD rats were randomly divided into sham
group, model group, PNGL low-, medium-, high-dose (73, 146, 292 mg/kg) groups and 3-n-butylphthalide (NBP, 60 mg/kg) group,
with 20 mice in each group. Middle cerebral artery occlusion/reperfusion (MCAO/R) model was established in rats, samples were
taken after 7 d of administration. Neurological function scoring on rats was performed every two day; 2,3,5-Triphenyltetrazolium
chloride (TTC) staining and hematoxylin-eosin(HE) staining were used to observe the volume of cerebral infarction and the
morphology of brain nerve cells in rats; The recovery of cerebral blood flow on the infarcted side of rats was observed using laser
Doppler flow meter; Cerebral microvascular neovascularization in rats was observed through optical coherence tomography
angiography; The expressions of proteins related to angiogenesis was determined by ELISA and Western blotting. Results The
network pharmacology analysis showed that a total of 60 active ingredients and 297 key targets of PNGL were collected. After
intersection with angiogenesis and ischemic stroke, 64 intersection targets were obtained, and the main components of PNGL had good
binding affinity with these core targets. The key pathway of PNGL on promoting angiogenesis and improving ischemic stroke was
mainly enriched in phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt), hypoxia inducible factor-la (HIF-1a) and other
pathways. Animal experimental results showed that compared with model group, PNGL could significantly reduce the neurological
function score of MCAO/R rats (P < 0.01), improve neurological function, reduce cerebral infarction volume (P < 0.01, 0.001), reduce
brain tissue damage, restore cerebral blood flow on the infarcted side (P < 0.05, 0.01, 0.001), promote microvascular density in the
infarcted cerebral cortex (P < 0.05, 0.01, 0.001), and increase levels of vascular endothelial growth factor (VEGF), basic fibroblast
growth factor (bFGF) and expressions of HIF-1a, PI3K and p-Akt/Akt proteins (P < 0.05, 0.01, 0.001). Conclusion PNGL can
significantly improve brain injury in MCAO/R rats, effectively promote angiogenesis in the ischemic brain area of MCAO/R rats, and
the mechanism of promoting angiogenesis may be related to the increasing of VEGF, bFGF and HIF-1a expressions in brain of
MCAOVR rats and activation of PI3K/Akt pathway.

Key words: total saponins in stems and leaves of Panax notoginseng (Burk.) F. H. Chen; ischemic stroke; angiogenesis; network
pharmacology; hypoxia inducible factor-1a; phosphatidylinositol 3-kinase/protein kinase B pathway; ginsenoside Rbi; ginsenoside Rd;
ginsenoside Rgi; ginsenoside Re; notoginsenoside Ry
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