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Cannabidiol attenuates methamphetamine-induced changes in monoamine
neurotransmitters in rats
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(School of Forensic Medicine, Key Laboratory of Drug Addiction Medicine of National Health Commission (NHC) , Kunming
Medical University, Kunming 650500, China)

[ Abstract]  Objective This work was aimed at investigating the intervention effects of cannabidiol (CBD) on the
monoamine neurotransmitter in a rat model of methamphetamine ( METH) dependence, and we revealed the potential
mechanism underlying the therapeutic effects of CBD. Our research will benefit the treatment of drug dependence in
humans. Methods We constructed an animal model based on METH (2 mg/kg) exposure and the conditioned place
preference procedure. We dissected the nucleus accumbens (NAc) , frontal cortex(FC) , ventral tegmental area ( VTA),
caudate putamen( CPu) , and hippocampus(Hip). The dopamine, 5-hydroxytryptamine, and norepinephrine contents were
separated using high-performance liquid chromatography and quantified with mass spectrometry. Results Repeated METH

(2 mg/kg) exposure significantly increased dopamine content and decreased 5-hydroxytryptamine content in the NAc,

[E2TE]EXARBEERETH (81760337, 82002002) ; 7 F4 # & T RHAT ST 3 4391 H (2019Y0343) ,
[MEB® T ]IS E(1995—) , 5 W EBFFEAE  WFF 5 1) - 3 SR ) S5 77T 3, E-mail: baoyu19950629@ 163. com
[EEVESE T HMH (1974—) | 55 B AR 0 B9 ) - 3 W ROBEL 1 S5 8087 T 7, E-mail : kmhongshijun@ 126. com
FKHAR(1986—) , 5, RIBUZ WUt S0, 5T 05 1] . AT FE B PR B 25 S5 A0, E-mail ; zrlorg@ 126. com
" ILEE A EE



P HE R PR 2R 2R 2022 4F 11 A5E 32 %5 113 Chin J Comp Med, November 2022, Vol. 32,No. 11 19

frontal cortex, VTA, caudate putamen, and hippocampus but increased norepinephrine content in the NAc and VTA of

rats. Pretreatment of rats with CBD (10, 20, 40, 80 mg/kg) dose-dependently reduced the impact of METH on these

monoamine neurotransmitters. Conclusions CBD may attenuate the reward effect of METH by maintaining the homeostasis

of monoamine neurotransmitters in the reward-related brain regions of rats.
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Table 1 Parameters of monoamine neurotransmitters
for MS condition

ST BFX 1 BFX 2 il i
Analyte Q1 m/z Q2 m/z Collision energy
glﬂﬂ# 154. 10 91.10 25
Dopamine
I ¢
fq]%J:ﬂ% 170. 15 107. 10 25
Norepinephrine
VA W
TG 177.15 160. 20 25

5-hydroxytryptamine

K2 OAIFHS A 228 5 1 e M Kl B VS

Table 2 Linearity data and quantitation ranges of different monoamine neurotransmitters

SR LR ] 1 7 LMVl (ng/ml) KR K
Analyte Linear regression equation Linear range Correlation coefficient
%} Dopamine y=3958.69 x - 2178. 19 0~500 0. 9999929
2 H'E IR Norepinephrine y=1248.12 x + 3389. 69 0~500 0. 9998453
FHFEAE 5-hydroxytryptamine y=2206.92 x + 8864.27 0~500 0. 9993994
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Figure 4 Monoamine neurotransmitters levels in NAc, FC and VTA
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Figure 5 Monoamine neurotransmitters levels in CPu and Hip
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