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Abstract

The ultrasound technology has been widely applied in the clinical practice for many years,
such as monitoring of fetus, lithotripsy, rehabilitation after fracture, as well as the ultrasound
stimulation of brain tissue, etc. The purpose of this study is to investigate the therapeutic effect of
low intensity pulsed ultrasound (LIPUS) on the injured brain. In this study, we adopted the in vitro
model of astrocyte cultures. The tumor necrosis factor- oo (TNF-a) was used to simulate the
condition of ischemic stroke. We used LIPUS to stimulate the cultured astrocytes, then we assessed
the concentration of nitric oride (NO) in the culture medium. We also assessed the expression of
messenger RNA (mRNA) of both brain-derived neurotrophic factor (BDNF) and glial cell-derived
neurotrophic factor (GDNF).

The results showed that NO increased after the addition of TNF- a.. In addition, treatment of
LIPUS increased the expression of NO, as well as the mRNA of both BDNF and GDNF. The BDNF
is able to support the survival of neuron, as well as stimulate differentiation of neurons and
synapses. GDNF can also increase the survival of various kinds of neurons. Furthermore, NO may
regulate the secretion of neurotransmitters, increase the blood flow in the brain, as well as enhance
the processing of memory. Our preliminary results also demonstrated that both BDNF and GDNF
protein increased in response to LIPUS in the presence of TNF-a. Therefore, treatment with LIPUS

implicated an environment favoring the protection of neurons.
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