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Middle cerebral artery occlusion rat model

The most widely used rat model for focal cerebral ischemic stroke involves middle cerebral artery
occlusion (MCAO) by the intraluminal suture method, in which a nylon thread is blindly inserted from
the external carotid artery (ECA)

Middle cerebral artery occlusion (MCAO), endothelin-1-induced ischemic stroke, photothrombosis,
devascularization, embolization, and spontaneous infarction using hemorrhage are some examples of
different animal models. The reliability of MCAO has been proved and due to the ability to induce
reperfusion similar to tissue plasminogen activator (tPA) therapy, this model is widely used in
preclinical studies. Here, we describe a detailed methodology on how to develop MCAO stroke in
rodents using intra-arterial insertion of filament to occlude the middle cerebral artery. This approach
allows for the study of a wide array of basic pathophysiology mechanisms, regenerative medicine,
and rehabilitation therapy 1)

Male SD rats were performed to establish middle cerebral artery occlusion (MCAO) model injected
with 50% high glucose (HG) and HUVECs were subjected to OGD/R treated with high glucose (30 mM)
for establishing HT model in vivo and in vitro. P2RX7 inhibitor (BBG), and P2RX7 small interfering
RNAs (siRNA) were used to investigate the role of P2RX7 in BBB after MCAO in vivo and OGD/R in
vitro, respectively. The neurological deficits, infarct volume, degree of intracranial hemorrhage, the
integrity of the BBB, immunoblotting, and immunofluorescence were evaluated at 24 h after MCAO.
The study found that the level of P2RX7 was gradually increased after MCAO and/or treated with HG.
The results showed that treatment with HG after MCAO can aggravate neurological deficits, infarct
volume, oxidative stress, iron accumulation, BBB injury in the HT model, and HG-induced HUVECs
damage. The inhibition of P2RX7 reversed the damaging effect of HG, significantly downregulated the
expression level of P53, HO-1, and p-ERK1/2, and upregulated the level of SLC7A11 and GPX4, which
implicated that P2RX7 inhibition could attenuate oxidative stress and ferroptosis of the endothelium
in vivo and in vitro. The data provided evidence that the P2RX7 plays an important role in HG-
associated oxidative stress, endothelial damage, and BBB disruption, which regulates HG-induced HT
by ERK1/2 and P53 signaling pathways after MCAO 2).
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