
❖After the cocaine challenge injection, eYFP

mice that received cocaine pre-treatment

showed a more significant increase in NAc DA

concentration compared to eYFP saline pre-

treated mice.

❖For NpHR mice, which received inhibition to

LDTg glutamate projections to the VTA,

cocaine pre-treated mice did not have a

significant increase in NAc DA concentrations

compared to saline pre-treated mice.

❖These data suggest that inhibition of LDTg

glutamate inputs at the VTA blocks

neurochemical sensitization of NAc DA.

❖This suggests that LDTg glutamate inputs to

the VTA are critical for the production of

psychostimulant addiction.

❖These synapses may be an important target for

interventions aimed at preventing the transition

from casual to addictive drug use.
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Introduction
❖Reward-seeking behaviors associated with human

psychostimulant drug addiction are driven by dopamine

(DA) neurotransmission to the ventral tegmental area

(VTA). DA projections form the VTA to the nucleus

accumbens (NAc) are critical for the production of

psychostimulant-induced behaviors.

❖Sensitization results from frequent and repeated drug

use and is characterized by persistent neuroadaptations

including changes in glutamate receptor signaling at the

VTA. The changes are important for turning drug use

from casual to compulsive and addictive.

❖ The laterodorsal tegmental nucleus (LDTg) provides a

source of glutamate input to the VTA that excites DA

signaling.

❖ In previous studies, inhibition of LDTg glutamate inputs

at the VTA using optogenetics blocks the development of

cocaine locomotor sensitization.

❖Here we tested whether inhibition of these glutamate

inputs would also block the development of

neurochemical sensitization of NAc DA release which is

known to accompany the development of locomotor

sensitization.

Methods
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eYFP cocaine pre-treated mice showed acquisition of neurochemical

sensitization compared to eYFP saline pre-treated mice while NpHR cocaine pre-

treated mice did not show evidence of neurochemical sensitization compared to

NpHR saline pre-treated mice

eYPF cocaine pre-treated mice showed greater DA concentrations

compared to eYFP saline pre-treated mice while NpHR cocaine pre-treated

mice did not show greater DA concentrations compared to NpHR saline

pre-treated mice

eYFP cocaine pre-treated mice showed acquisition of neurochemical

sensitization after cocaine administration compared to eYFP saline pre-treated

mice

eYFP cocaine pre-treated mice showed marginally significant increases in NAc DA

concentrations compared to eYFP saline pre-treated mice (interaction between

sample and group [F(1.75, 17.50) = 3.07, p = .08] and main effect of group [F(1, 10)

= 5.96, p = .04]).

NpHR cocaine pre-treated mice did not show the acquisition of neurochemical

sensitization after cocaine administration compared to NpHR saline pre-treated

mice

NpHR cocaine pre-treated mice do not show significant increases in NAc DA

concentrations compared to NpHR saline pre-treated mice (interaction between

sample and group [F(2.65, 23.89) = 0.91, p = .44] and group main effect [F(1, 9) =

0.20, p = .67]).

eYFP cocaine pre-treated mice showed greater maximum DA concentrations

compared to eYFP saline pre-treated mice

NAc maximum DA concentrations were significantly higher for eYFP cocaine pre-

treated (M = 364, SD = 169) compared to saline pre-treated mice (M = 192, SD =

57.7), [independent samples t-test: t (10) = 2.35, p = .04]. * = p < .05

NpHR cocaine pre-treated mice did not show greater maximum DA concentrations

compared to NpHR saline pre-treated mice

NAc maximum DA concentrations were not significantly higher for cocaine pre-treated

mice (M = 243, SD = 57.4) compare to saline pre-treated mice (M = 287, SD = 97.7),

[independent samples t-test: t (9) = 0.94 p = .34].
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❖Halorhodopsin (NpHR) is a light-sensitive chloride ion pump 

that hyperpolarizes the cell when exposed to green light. 

Yellow fluorescent protein (eYFP) is a protein marker used to 

identify cells in which transfection has occurred.

❖During optogenetic stimulation, mice that had bilateral 

injections of NpHR experienced inhibition of LDTg glutamate 

projections to the VTA, whereas mice that only had eYFP

bilateral injections did not experience inhibition at these 

synapses. 

❖This study found that inhibition of LDTg glutamate inputs at 

the VTA reduced NAc DA concentrations following the cocaine 

challenge injection.


