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Preliminary study on pyroptosis involved in cerebral ischemia-reperfusion
injury
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[ABSTRACT] AIM: To investigate the changes of pyroptosis in hippocampus and cortex at different time points
after cerebral ischemia-reperfusion, and to explore its mechanism from NLRP3-mediated classical pyroptosis pathway, and
to analyze the role of pyroptosis in different parts of cerebral injury. METHODS: SD rats were randomly divided into sham
operation group ( sham group) and model group (MCAO/R group). The rats in model group was further divided into cere-
bral ischemia-reperfusion 6 h group (MCAO/R 6 h group), 12 h group (MCAO/R 12h group) and 24 h group (MCAO/R
24 h group). The rat model was established on rats by middle cerebral artery occlusion and reperfusion (MCAO/R) in-
duced by modified right-side thread method. Neurologic function score, 2, 3, 5-triphenyltetrazolium chloride (TTC) stai-

ning and morphological observation were used to evaluate the degree of nervous cell injury. TUNEL and caspase-1 immuno-
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fluorescence double staining were used to detect pyroptosis. The protein expression of NLRP3, cleaved caspase-1, pro-
caspase-1 and interleukin-1B (IL-1B) was determined by Western blot. RESULTS: Neurological damage occurred at dif-
ferent times after cerebral ischemia-reperfusion. TTC staining showed that the volume of cerebral infarction gradually in-
creased with the prolongation of reperfusion time (P <0.05). The hippocampal CA1l area and cortical area showed typical
morphological features such as loose tissue structure, interstitial edema, disordered arrangement of nerve cells, deepening
of nucleus staining, nuclear fragmentation and decreased cell number. Immunofluorescence double staining showed that
there was a phenomenon of pyroptosis at different time after cerebral ischemia-reperfusion. The pyroptosis of hippocampal
CA1 and cortical area was most obvious at 12 h and 24 h after reperfusion (P <0.05). Western blot analysis showed that
the expression of NLRP3, cleaved caspase-1, pro-caspase-1 and IL-13 in NLRP3-mediated classic pyroptosis pathway was
regulated in different degrees after cerebral ischemia-reperfusion. The protein expression of NLRP3 in hippocampus was sig-
nificantly increased at 12 h and 24 h after reperfusion (P <0.05) , and the protein expression of NLRP3 in cortex was sig-
nificantly increased at 6 h after reperfusion (P <0.05). The protein expression of pro-caspase-1 in hippocampus was sig-
nificantly increased at each time points of reperfusion (P <0.05) , and the protein expression of pro-caspase-1 in the cortex
was significantly increased at 24 h after reperfusion (P <0.05). The protein expression of cleaved caspase-1 in the hippo-
campus was significantly increased at 12 h after reperfusion (P <0.05), and increased in the cortex at 24 h after reperfu-
sion (P <0.05). The protein expression of IL-1B in the hippocampus was significantly increased at 24 h after reperfusion
(P<0.05), and increased in the cortex at 6 h after reperfusion (P <0.05). CONCLUSION: Pyroptosis is involved in
neuronal injury after cerebral ischemia-reperfusion. The classic pyroptosis pathway plays an important regulatory role in hip-

pocampus and cortex, especially in hippocampus, suggesting that hippocampus is the main part of secondary nerve impair-

ment induced by pyroptosis and inflammation after cerebral ischemia-reperfusion.
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Figure 1. The changes of cerebral infarction volumes at different time points after cerebral ischemia reperfusion. Mean +SD. n =5.
* P <0.05 vs sham group; P <0.05 vs MCAO/R 6 h group.
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Figure 2. The pathomorphological changes of the hippocampal CAl and cortical neurons at different time points after cerebral ischemia
reperfusion.
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Figure 3. The pyroptosis of the hippocampal CAl and cortical neurons at different time points after cerebral ischemia reperfusion.
Mean +SD. n=5. “P <0.05 vs sham group; *P <0.05 vs MCAO/R 6 h group.
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