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Abstract

BACKGROUND: Stem cell transplantation for the treatment of hypoxic-ischemic encephalopathy in neonatal mice mainly concerns
mesenchymal stem cells and neural stem cells, but not enough emphasis has been placed on lateral ventricular human induced pluripotent
stem cells transplantation.

OBJECTIVE: To observe the effects of transplantation of human induced pluripotent stem cells on neuronal apoptosis and cognitive function
in neonatal mice with hypoxic-ischemic encephalopathy.

METHODS: Sixty 7-day-old C57BL/6j mice were randomly divided into five groups, 12 in each group. Normal control group was not treated,
sham operation group was not subjected to ligation of the right common carotid artery, and model group was subjected to ligation of the right
common carotid artery and hypoxic intervention. Phosphate buffer solution was injected into the right ventricle after model establishment in
placebo treatment group, and human induced pluripotent stem cells were injected into the right ventricle after model establishment in stem cell
treatment group. After 14 days of treatment, immunohistochemical fluorescence staining was used to observe the distribution of human
induced pluripotent stem cells in brain tissues, TTC staining was used to detect the damage area and calculate the volume of brain tissues,
and TUNEL staining was used to detect the apoptotic rate of neurons in brain tissues. After 28 days of treatment, cylindrical test was used to
detect the frequency of limb uses in each group, and water maze method was used to detect escape latency in mice.

RESULTS AND CONCLUSION: (1) After 14 days of treatment, human induced pluripotent stem cells were evenly distributed in the affected
side and contralateral brain tissues of mice. (2) After 14 days of treatment, the infarct volume of brain tissue in the stem cell treatment group
was smaller than that in the model group and placebo treatment group (P < 0.01). (3) After 14 days of treatment, the apoptotic rate of neurons
in the brain tissue in the stem cell group was lower than that of the model group and placebo treatment group (P < 0.01). (4) After 28 days of
treatment, the frequency of ischemic limb use in the stem cell treatment group was higher than that in the model group and the placebo
treatment group, and shorter escape latency was detected in the stem cell treatment group than in the model group and the placebo treatment
group (P < 0.01). These findings indicate that the transplantation of induced pluripotent stem cells into the lateral ventricle could migrate into
the mouse brain tissue, reduce the apoptosis of heurons and the volume of cerebral infarction, and improve neurological dysfunction in the
model mice.
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Figure 1 Distribution of human induced pluripotent stem cells in the mouse brain
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