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Abstract: Objective To investigate the protective effect of Compound Gaoziban Tablets on cerebral ischemia-reperfusion injury

(CIRI) and the underlying mechanisms. Methods Seventy-two male Sprague-Dawley (SD) rats were randomly divided into a sham
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operation group, a model group, low-, medium-, and high-dose (135, 270, 540 mg/kg) Compound Gaoziban Tablets groups, and
Atorvastatin Calcium Tablets group, with 12 rats in each group. A rat model of cerebral ischemia-reperfusion injury was established by
middle cerebral artery occlusion. After modeling, the survival rate, body weight, and Zea Longa score of rats in each group were
analyzed. Hematoxylin-eosin (HE) staining was used to detect morphological changes in brain tissue, and TUNEL staining was
performed to analyze apoptosis in brain tissue. Serum levels of inflammatory factors including tumor necrosis factor-a (TNF-a),
interleukin-6 (IL-6), and IL-1p, as well as oxidative stress indicators malondialdehyde (MDA) and superoxide dismutase (SOD), were
measured by ELISA. Transcriptome sequencing was used to predict signaling pathways related to the protective effect of Compound
Gaoziban Tablets against cerebral ischemia-reperfusion injury, and the expression of genes related to these pathways was detected by
RT-PCR. Western blotting was used to determine the protein expression of phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)
pathway-related proteins and apoptosis-related proteins including B-cell lymphoma-2 (Bcl-2), Bel-2-associated X protein (Bax), and
cysteinyl aspartate-specific protease-3 (Caspase-3) in the ischemic penumbra. Results Compared with the model group, Compound
Gaoziban Tablets increased the survival rate and body weight, and decreased the Zea Longa score in rats (P < 0.01). It promoted the
recovery of normal brain tissue morphology, and reduced the number of apoptotic brain tissue cells (P < 0.01). The levels of TNF-a,
IL-6, IL-1B, and MDA were decreased (P < 0.01), while SOD was increased (P < 0.05, 0.01). Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment analyses revealed that differentially expressed genes were enriched in receptor
protein tyrosine kinase binding biological processes and the PI3K/Akt signaling pathway. Compound Gaoziban Tablets could regulate the
abnormal expression of genes in this pathway. Western blotting results showed that Compound Gaoziban Tablets upregulated the protein
levels of Bel-2, PI3K, and p-Akt/Akt, and downregulated the protein levels of Bax and Caspase-3. Conclusion Compound Gaoziban
Tablets exert a marked protective effect against cerebral ischemia—reperfusion injury, an effect associated with modulation of receptor
protein-tyrosine kinase binding and activation of the PI3K—AKT pathway, thereby reducing post-ischemic neuronal apoptosis.
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PI3K/Akt signaling pathway; receptor protein-tyrosine kinase
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Fig. 1 Effects of Compound Gaoziban Tablets on survival rate (A) and body weight (B) in rats with cerebral ischemia-

reperfusion injury ( X =+5)
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Table 2 Effects of Compound Gaoziban Tablets on Zea Longa

score in rats with cerebral ischemia-reperfusion injury ( X =s,

n==~6)
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(EERZN — 0
TR — 1.86+0.70%
B 135.00 1.50+0.55™
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540.00 1.2240.44*
BB AT 45 v 1.76 1.22+0.45™
H5EFRALE: *P<0.01; 5HEEALK: “P<0.01.

#P<0.01 vs sham group; “P < 0.01 vs model group.
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Fig. 2 Effects of Compound Gaoziban Tablets on brain tissues in rats with cerebral ischemia-reperfusion injury
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Fig. 3 Effects of Compound Gaoziban Tablets on brain tissue cell apoptosis in cerebral ischemia-reperfusion injury
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/\ = b ¢ ﬁ /\ . wﬂ;U > B
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Table 4 Expression levels of TNF-a, IL-6, IL-1p, MDA and SOD in serum ( X +s, n=06)

A 7l &/(mg-kg™") TNF-o/(pg-mL™") IL-6/(pg-mL™") IL-1B/(pg-mL™') MDA/(U-mL') SOD/(U-mL™")
BFER — 3839+1.62  23.76+£2.90 53.69+6.34 6.03+£0.20 286.83+2.51
FETY — 66.44+6.10" 1754241737 117.90+3.04"  7.9340.39%  264.53+1.90%
S5 =Bt 135.00 45.65+2.53" 104.84+6.88"*  95.71+4.27 6.37+£041™  275.01+2.61"

270.00 41.65+3.23™ 103.19+£5.49"  83.87+5.66™  5.83+021"  271.42+238"
540.00 384414120 103.194+11.81" 83.74+£547"  548+031™  274.71+3.66"
FTFEARARTT A 1.76 3621+1.98* 75.54+6.83" 67.23+3.61*" 5.63+0.28* 269.61+2.46

HEFARALE: #P<0.01; SEMHLLEP<0.05 “P<001.
#P <0.01 vs sham group; "P<0.05 P <0.01 vs model group.
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Fig. 5 Effects of Compound Gaoziban Tablets on the expressions of related genes ( X#+s,n=3)
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