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Background：Amphetamine-type stimulants have become popular abused drugs worldwide. Methamphetamine (Meth) 
sensitization is known by a progressive increase in behavioral responses after repeated administration. This behavioral
effect is commonly used as a laboratory model to study drug addiction and schizophrenia. The nucleus accumbens (NAc)
involved in mesolimbic dopaminergic pathway plays a significant role in the development of Meth behavioral sensitization. 
AlthoughAlthough the ablation of NAc by electrolytic or thermal lesioning attenuates addictive behavior to opioids in animals, both of 
them cause permanent and irreversible non-dopaminergic neurons and fibers damaged passing through the NAc. However, 
no study to examine NAc lesioning in Meth addiction.
Purpose：Unlike opioid addiction which is treated by methadone, there is no replacement or substitutional therapy for Meth 
abuse. The purpose of this study was to examine the therapeutic effect of NAc lesioning by a selective dopaminergic toxin in 
Meth-sensitized animals. 
Method：Adult mice received repeated administration of Meth for 7 days. Open-field locomotor activity and stereotype 
behaviorbehavior were significantly increased after Meth treatment, suggesting behavior sensitization. A partial lesion of dopaminergic 
terminals was made through stereotaxic administration of dopaminergic toxin 6-hydroxydopamine (6-OHDA) to the NAc in the 
Meth-sensitized mice. Brain tissue was collected for qRT-PCR analysis. 
Result：Meth behavioral sensitization was significantly antagonized after the lesioning. Repeated administration of Meth
increased the expression of tyrosine hydroxylase (TH, dopamine neuron marker) and Shati (Meth-sensitized gene) in the NAc. 
Treatment with 6-OHDA significantly antagonized the upregulation of TH and Shati. 
ConclusionConclusion：Selective dopaminergic terminals lesion by 6-OHDA at NAc significantly alleviated Meth behavioral 
sensitization. Our data support a surgical treatment strategy for Meth abuse instead of electrolytic or thermal ablation.  (This 
article has been published in Cell Transplant. 30: 09636897211052300. 2021)
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Figure 3. 6-OHDA lesioning significantly attenuated Meth–induced hyperactivity 
and stereotype behaviors in Meth-sensitized mice. 
(A) Timeline of experiment. Mice received a daily dose of Meth (2.5 mg/kg) or saline 
from day 0 to 6, and bilateral NAc lesioning by 6-OHDA on day 28. Meth (1 mg/kg)-
induced locomotor activity was recorded on day 21 and 43. Meth–induced hyperactivity 
(B–D) and stereotype behavior (E) were significantly attenuated by 6-OHDA. Lesioning 
of NAc did not reduce locomotor activityin the non-sensitized (noS) mice. 

Figure 1. Chronic treatment with Meth induces behavioral sensitization. 
(A)(A) Timeline (induction of Meth sensitization). Animals were separated into two 
groups. Mice were received with a daily dose of Meth (S group, 2.5 mg/kg/d) or saline 
(noS group) from day 0 to 6. (B–E) The locomotor activity was recorded for one hour 
after injection of low dose of Meth (1 mg/kg, S group) or saline (noS group) on days 
-1 and 7. Meth significantly increased locomotor and stereotype behaviors than saline 
control on day -1 and day 7 (S vs. noS). Meth-induced hyperactivity was further 
enhanced after repeated injection of Meth on day 7.

Figure 2. Relapse of Meth sensitization. 
Meth-induced behavior was examined at 2 weeks after the cessation of 7-day Meth (S) 
or saline (noS) treatment. Meth-induced (A–C) locomotor activity and (D) stereotype 
were significantly increased in the Meth-sensitized mice (S) than non-sensitized mice 
(noS). *P < 0.001, t-test.

Figure 4. Expression of TH, Shati, and BDNF in the NAc after 6-OHDA lesioning. 
Meth-sensitized (S) mice were bilaterally injected with 6-OHDA or saline (sham) at 
NAc regions. NAc tissues were collected for quantify the mRNA levels of TH, Shati, 
and BDNF on day 21 after injection. Repeated Meth administration significantly 
upregulatedupregulated the expression of (A) TH, (B) Shati, and (C) BDNF in the NAc (noS vs. 
S+sham). These responses were significantly attenuated by local administration of 
6-OHDA.
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