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Shuxuetong Injection alleviates cerebral ischemia reperfusion injury via
inhibiting PANoptosis in rats
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Abstract: Objective To investigate whether Shuxuetong Injection (¥ Ifili#7E 4 #) can alleviate cerebral ischemia-reperfusion
injury in rats by inhibiting PANoptosis. Methods Male SD rats were randomly divided into sham group, model group, Shuxuetong
Injection high-, medium-, low-dose (1.08, 0.54, 0.27 mL/kg) groups and edaravone (1.35 mL/kg) group. A rat model of cerebral

ischemia-reperfusion injury was prepared by transient middle cerebral artery occlusion, and indicators were evaluated and samples
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were taken 24 h after surgery. Nerve function score was used to detect nerve function. The cerebral infarction area was measured by
2,3,5-triphenyltetrazolium chloride solution (TTC). The morphological structure of brain tissue was observed by hematoxylin-eosin
(HE) staining and Nissl staining. The ultrastructure of neurons, microglia and astrocytes were observed by transmission electron
microscopy. TUNEL staining was used to detect apoptosis rate. Propidium iodide (PI) staining was used to detect cell necrosis. Content
of malondialdehyde (MDA) and glutathione peroxidase (GSH-Px) activity in serum and cortex were detected by biochemical reagent
kits. Content s of interleukin-1f (IL-1p), IL-6 and tumor necrosis factor-o (TNF-a) in serum and cortex were detected by ELISA. The
mRNA and protein expressions of NOD-like receptor protein 3 (NLRP3), cystein-asparate protease-1 (CASPI), gasdermin D
(GSDMD), CASPS8, B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax), receptor interacting serine/threonine kinase 1
(RIPK1), RIPK3, mixed lineage kinase domain-like protein (MLKL), Toll-like receptor 2 (7LR2) and TLR4 in brain tissue were detected
by qRT-PCR and Western blotting. Results Compared with model group, the neurological function score and cerebral infarction rate
of rats in Shuxuetong Injection high-dose group were significantly decreased (P < 0.01), and pathological changes in brain tissue was
reduced. The volume of neurons, microglia and astrocytes were decreased, the swelling of cells was decreased, the rupture of cell
membranes was decreased, and the rates of apoptosis and necrosis were significantly decreased (P < 0.01). The levels of MDA, IL-1,
IL-6 and TNF-a in serum and cortex of rats were significantly reduced (P < 0.01), while the activity of GSH-Px was significantly
increased (P < 0.01). The mRNA and protein expression levels of Bc/-2 in cortex were significantly increased (P < 0.05, 0.01), while
the mRNA and protein expression levels of NLRP3, CASP1, GSDMD, CASPS, Bax, RIPKI, RIPK3, MLKL, TLR2, TLR4 were

significantly reduced (P < 0.05, 0.01). Conclusion Shuxuetong Injection may alleviate cerebral ischemia-reperfusion injury in rats

by inhibiting PANoptosis.
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RIPK3 CTCTCCTCTGTCGCCTGCTA GGACAGGCCAAAGTCTGCTA 115
MLKL ACTGAGCACGATTTATAGAGGA GAGCCTCACTATTCCAACAC 97
TLR2 GCCCAGATGGCCACAGGACTCAAGA GTTCACACAGGCTCGCAAGTCACCA 94
TLR4 CGCTTTCAGCTTTGCCTTAA CTCCAGAAGATGTGCCTCCC 108
GAPDH AAGATGGTGAAGGTCGGTGT GATCTCCTGGAAGATG 73
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P <0.01 vs model group, same as below figures.

1 BRMEESHEX tMCAO KERMHIELR (A). #HATNEETS (B) MKERMEXHFIEEL (C, D, X400) KT

(Xts,n=06)

Fig.1 Effect of Shuxuetong Injection on cerebral infarction rate (A), neurological deficit score (B) and pathological changes
in cortical ischemic zone (C, D, x 400) of tMCAO rats (X s,n=26)



FED 20244E 9 $55% B 188  Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 18

* 6243 »

T

B MLEER

LIPS AN
Arrow indicates cell membrane rupture.
2 BIMBESHEX tMCAO XFEREEFHETT (X1200). NRERZEM (X2000) FIEFERAME (X1200) BIFZM
Fig.2 Effect of Shuxuetong Injection on neurons (x 1 200), microglia (x 2 000) and astrocytes (x 1 200) in cortex of tMCAO rats
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Blue fluorescence represents nucleus, green fluorescence represents apoptotic cells, and red fluorescence represents necrotic cells.
3 HRMEESHES tMCAO KRR EMAT (A) FIRIE (B) 1BRHIFND (X400; X+s,n=3)
Fig.3 Effect of Shuxuetong Injection on apoptosis (A) and necroptosis (B) in cortex of tMCAO rats (x 400; X+ s,n=3)
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Fig. 7 Shuxuetong Injection improves cerebral ischemia reperfusion injury by inhibiting PANoptosis
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