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[ Abstract] Background Patients with blood stasis and toxin syndrome of cerebral ischemia—reperfusion injury
after acute ischemic stroke (AIS) have irreversible neural function injury. Therefore, it is of certain value to explore the effect of

Kudiezi injection pretreatment on their neural function and hippocampal neurons. Objective To investigate the effect of Kudiezi
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injection pretreatment on neural function and hippocampal neurons in rats with blood stasis and toxin syndrome of cerebral
ischemia—reperfusion injury after AIS. Methods This study was conducted from October 2020 to February 2021. A total of 64
SPF adult male Wistar rats were divided into sham group, model group and treatment group according to random number table
method, with 18 rats in each group and the other 10 rats as spares. In the treatment group, the blood stasis and toxin syndrome
model of cerebral ischemia—reperfusion injury after AIS was constructed, and Kudiezi injection was pretreated. In the model
group, the blood stasis and toxin syndrome model of cerebral ischemia—reperfusion injury after AIS was constructed without
Kudiezi injection pretreatment. The sham group did not construct the blood stasis and toxin syndrome model of cerebral ischemia—
reperfusion injury after AIS. The symptoms and signs of rats in each group during the whole experiment were observed. Four rats
in each group were selected at 1, 3, 6, 24, 72 h and 7 d after modeling, and their Zea Longa score was evaluated to observe their
neurological deficit. Three rats in each group were selected at 1, 3, 6, 24, 72 h and 7 d after modeling, and the morphology and
ultrastructure of hippocampal neurons were observed under transmission electron microscope. Results Symptoms and signs:
rats in the sham group moved flexibly and had symmetrical limbs. In the model group, with the prolongation of modeling time,
the rats gradually appeared paw nail swelling, black and purple tail and even broken tail, irritable, limited movement. Compared
with model group, the degree of paw nail swelling, black and broken tail of the rats in the treatment group were reduced, their
activities were slightly restricted, and the limbs were slightly asymmetrical. Zea Longa score of rats in sham group was 0. The
Zea Longa scores of rats in the treatment group were lower than those in the model group at 24 h, 72 h, and 7 d after modeling
(P < 0.05) . The Zea Longa score of the model group at 24 h, 72 h and 7 d after modeling was higher than that at 1 h after
modeling, and the Zea Longa score at 72 h and 7 d after modeling was higher than that at 3 and 6 h after modeling (P < 0.05) .
The Zea Longa score of rats in the treatment group at 7 d after modeling was higher than that at 1 h after modeling (P < 0.05) .
Morphology and ultrastructure of hippocampal neurons: the structures of hippocampal neurons and organelles in sham group were
intact. In model group, volume of hippocampal neuron decreased at 6 h after modeling; at 24 and 72 h after modeling, the nucleus
was broken, the organelles were greatly reduced, the mitochondria were swollen, and the Golgi apparatus and rough endoplasmic
reticulum were expanded and swollen; at 7 d after modeling, a large number of neurons were reduced, the shape was irregular,
the organelle structure was seriously damaged, and the mitochondria were in a vacuole state. Compared with the model group,
the organelles of hippocampal neurons in the treatment group increased and the structure of organelles changed slightly at 6 h
after modeling; at 72 h after modeling, the swelling of mitochondria was reduced, the morphology of Golgi and rough endoplasmic
reticulum was better, vacuoles were reduced or even disappeared, and the structure of each organelle was significantly better than
that of the model group in the same period. Conclusion Kudiezi injection pretreatment can reduce the neurological deficit of
rats with blood stasis and toxin syndrome of cerebral ischemia—reperfusion injury after AIS, inhibit the changes of morphology and
ultrastructure of hippocampal neurons on the affected side, and have a certain protective effect on brain tissue, and the effect is
most obvious at 6—72 h after modeling.

[ Key words ]  Stroke; Acute ischemic stroke; Reperfusion injury; Syndrome of blood stasis and toxin damage; Kudiezi
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Table 1 Comparison of Zea Longa score in each group at different time points
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Figure 1 Morphology and ultrastructure of hippocampal neurons on the affected side of rats in each group
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