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Regulation effect of ultrasound stimulation on neurotransmitters

LIU Liang, SUI Li, WU Shiyao, YANG Lan

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Ultrasound stimulation is a safe and non-invasive stimulation method. Neurotransmitter-mediated synaptic

transmission is crucial to nerve activity. This paper summarizes the experimental researches of ultrasound stimulation,

focusing on its mechanism and characteristics on neurotransmitters and its potential application in the treatment of clinical

neurological and psychiatric diseases. At the end of paper, some prospects of the basic and clinical research on the regulation

of neurotransmitters by ultrasound stimulation is provided.
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Tab.1 Experimental summary of the regulation of neurotransmitters by ultrasound stimulation

SRR ISR BRI WL S
WEUR 14 R FTAR /N Igprp=1 mW/cm?
I 4r4=240 mW/cm? . .
JiE JE 18I X DA NE . 5-HT & B A%
P=65 mW/ cm?
£=3.5 MHz
FRRA B0 _ .
IISPPA;': va;m . . SN T 204 DA 5-HT ¥k i
= m cme
W T AMIAN GABA ROV
=650 kHz
PD/J\EﬁA‘ﬁELJﬂ P:03W/ 2
= e e i iR {k 4 DA £ i
=1 MHz
PR B _ .
: IS"";Z inlc/m . i Glu 2k GluN2A 235571
sria =0T IEEH - i A 22 TE B TR 1
£20.5 MHz
i =194 mW/
lspra =194 mW/em® W LRGBS AL I 4 GABA 4
=245 kHz
PCI2 AN P 5 0.1~0.3 W/cm?
A~UL m-
¢ Sty PC12 41 S DA BRI
=1 MHz
US 0] DLl A8 fif 28586 o 1) & &, AR ik — 20 5% 7N AE St IR 7 20 min 22 J5 , A2 g4 DA 5-HT #1

HH i 2 @F%B’Jﬂ‘r{tmmr“%nﬁﬁz%Usmﬂﬂéﬁﬁﬂmﬁ
FYI AR . MinZE° 1 Yang 25" i IF 58 30— 4

GABA 7K A5 A T 4242 2 h, T Glu ik B )L A
A, MR 2 R o

R2 MABROTUFIBERIMATEAXR

Tab.2 The relationship between neurotransmitter changes and duration of ultrasound stimulation
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Fig.1 Diagram of ultrasound stimulation regulating neurotransmitters
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Tab.3 Comparison of several neuromodulation techniques
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