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Roles of mu- and delta-opioid receptor in regulation of cholinergic activity in
nucleus accumbens
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Nucleus accumbens (NAc) in a terminal areas of mesolimbic dopaminergic
neurons that project from the ventral tegmental area. NAc contains cholinergic neurons and animal
experiments have shown that selective depletion of these neurons induces cognitive impairment,
including memory deficits. Opioids are used to control persistent pain and amnesia is a recognized
adverse effect. There are three subtypes of opioid receptors: mu, delta and kappa. Accumbal
cholinergic neurons express delta and mu receptors that are thought to inhibit cholinergic activity.

In present study, we investigated the roles of delta and mu receptors in the regulation of accumbal
acetylcholine efflux of freely moving rats by in vivo microdialysis.
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Effects of 240 min-infusions of vehicle (n = 7, closed diamonds) or
tetrodotoxin (TTX, 480 pmol; n = 6, open diamonds) into the
nucleus accumbens on basal extracellular levels of acetylcholine
(ACh) in the nucleus accumbens. Data are expressed as mean
change in 15 min observation periods after onset of Tetrodotoxin
perfusion. Vertical bars indicate S.E.M. The filled bar above the
abscissa indicates the 240 min period of Tetrodotoxin infusion that
commenced at 0 min.
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Effects of 30 min-infusions of vehicle (n = 7, closed diamonds) or
DPDPE (3 pmol; n = 6, closed squares, 300 pmol; n = 8, open
squares) into the nucleus accumbens on basal extracellular efflux
of acetylcholine (ACh) in the nucleus accumbens. Data are
expressed as mean change in 15 min observation periods after
onset of DPDPE infusion. Vertical bars indicate S.E.M. The filled
bar above the abscissa indicates the period of infusion of vehicle or
DPDPE (30 min).
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Effects of 30 min-infusions of vehicle (n = 7, closed diamonds) or
deltorphin 11 (0.3 pmol; n = 9, closed triangles. 3 pmol; n = 7, open
triangles) into the nucleus accumbens on basal extracellular efflux of
aceylcholine (ACh) in the nucleus accumbens. Data are expressed as
mean change in 15 min observation periods after onset of deltorphin I
infusion. Vertical bars indicate S.E.M. The filled bar above the
abscissa indicates the period of infusion of vehicle or deltorphin 11 (30
min).
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Effects of a 60 min-infusion of BNTX (0.6 pmol) on a 30 min-infusion of
DPDPE (300 pmol)-induced decrease in acetylcholine (ACh) level in the
nucleus accumbens (n = 8, closed circles). Data are expressed as mean
change in 15 min observation periods after onset of a 30 min-infusion of
DPDPE (300 pmol). Vertical bars indicate S.E.M. The open bar above the
abscissa indicates the period of BNTX perfusion that commenced 30 min
before onset of DPDPE infusion. The filled bar indicates the period of
infusion of DPDPE (30 min).
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Effects of a 60 min-infusion of naltriben (15 pmol) on a 30 min-infusion of
deltorphin 11 (3 pmol)-induced decrease in acetylcholine (ACh) level in the
nucleus accumbens (n = 7, closed circles). Data are expressed as mean
change in 15 min observation periods after onset of a 30 min-infusion of
deltorphin 11 (3 pmol). Vertical bars indicate S.E.M. The open bar above the
abscissa indicates the period of naltriben perfusion that commenced 30 min

before onset of deltorphin I infusion. The filled bar indicates the period of
infusion of deltorphin 11 (30 min).
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Effects of 30 min-infusion of vehicle (n = 7, closed diamonds) or
endomorphin-1 (EM-1; 6 nmol; n = 5; closed squares, 30 nmol; n =

7, open squares) into the nucleus accumbens on basal extracellular
efflux of acetylcholine (ACh) in the nucleus accumbens. Data are
expressed as mean change in 15 min observation periods after
onset of endomorphin-1 infusion. Vertical bars indicate S.E.M. The
filled bar above the abscissa indicates the period of infusion of
vehicle or endomorphin-1 (30 min).
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Effects of 30 min-infusions of vehicle (n = 7, closed diamonds) or
endomorphin-2 (EM-2; 6 nmol; n =7, closed triangles. 30 nmol; n=7,
open triangles) into the nucleus accumbens on basal extracellular
efflux of acetylcholine (ACh) in the nucleus accumbens. Data are
expressed as mean change in 15 min observation periods after onset of
endomorphin-2 infusion. Vertical bars indicate S.E.M. The filled bar
above the abscissa indicates the period of infusion of vehicle or
endomorphin-2 (30 min).
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Effects of a 30 min-infusion of CTOP (3 nmol) on a 30 min-infusion of
endomorphin-1 (EM-1; 30 nmol)-induced decrease in acetylcholine
(ACh) level in the nucleus accumbens (n = 5, closed circles). Data are
expressed as mean change in 15 min observation periods after onset of
a 30 min-infusion of endomorphin-1 (30 nmol). Vertical bars indicate
S.E.M. The open bar above the abscissa indicates the period of CTOP
perfusion that commenced 30 min before onset of endomorphin-1
infusion. The filled bar indicates the period of infusion of
endomorphin-1 (30 min).
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Effects of a 30 min-infusion of CTOP (3 nmol) on a 30 min-infusion of
endomorphin-2 (EM-2; 30 nmol)-induced decrease in acetylcholine
(ACh) level in the nucleus accumbens (n = 6, closed circles). Data are
expressed as mean change in 15 min observation periods after onset of
a 30 min-infusion of endomorphin-2 (30 nmol). Vertical bars indicate
S.E.M. The open bar above the abscissa indicates the period of CTOP
perfusion that commenced 30 min before onset of endomorphin-2
infusion. The filled bar indicates the period of infusion of
endomorphin-2 (30 min).
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Effects of a 30 min-infusion of CTOP (3 nmol) on a 30 min-infusion of
endomorphin-1 (EM-1; 15nmol)-induced increase in dopamine (DA)
level in the nucleus accumbens (n = 5, closed circles). Data are expressed
as mean change in 20 min observation periods after onset of a 30
min-infusion of endomorphin-1 (15 nmol). Vertical bars indicate S.E.M.
The open bar above the abscissa indicates the period of CTOP perfusion
that commenced 30 min before onset of endomorphin-1 infusion. The
filled bar indicates the period of infusion of endomorphin-1 (30 min).
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The 30 min-infusion of CTOP (3 nmol) failed to alter the 30
min-infusion of endomorphin-2 (EM-2; 30 nmol)-induced increase in
dopamine (DA) level in the nucleus accumbens (n = 5, closed circles).
Data are expressed as mean change in 20 min observation periods after
onset of a 30 min-infusion of endomorphin-2 (30 nmol). Vertical bars
indicate S.E.M. The open bar above the abscissa indicates the period of
CTOP perfusion that commenced 30 min before onset of endomorphin-2
infusion. The filled bar indicates the period of infusion of endomorphin-2
(30 min).
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Effects of intraperitoneal administration of naloxonazine (15 mg/kg, 24 h
before onset of EM-1 infusion) on a 30 min-infusion of endomorphin-1
(EM-1; 15 nmol)-induced increase in dopamine (DA) level in the
nucleus accumbens (n = 6; closed circles). Data are expressed as mean
change in 20 min observation periods after onset of a 30 min-infusion of
endomorphin-1 (15 nmol). Vertical bars indicate S.E.M. The filled bar
indicates the period of infusion of endomorphin-1 (30 min).
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Intraperitoneal administration of naloxonazine (15 mg/kg, 24 h before
onset of EM-1 infusion) failed to alter the 30 min-infusion of
endomorphin-1 (EM-1; 30 nmol)-induced decrease in acetylcholine
(ACh) level in the nucleus accumbens (n = 6, closed circles). Data are
expressed as mean change in 20 min observation periods after onset of

a 30 min-infusion of endomorphin-1 (30 nmol). Vertical bars indicate
S.E.M. The filled bar indicates the period of infusion of
endomorphin-1 (30 min).
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Intraperitoneal administration of naloxonazine (15 mg/kg, 24 h before
onset of EM-2 infusion) failed to alter the 30 min-infusion of
endomorphin-2 (EM-2; 30 nmol)-induced decrease in acetylcholine
(ACh) level in the nucleus accumbens (n = 7, closed squares). Data are
expressed as mean change in 20 min observation periods after onset of
a 30 min-infusion of endomorphin-2 (30 nmol). Vertical bars indicate
S.E.M. The filled bar indicates the period of infusion of
endomorphin-2 (30 min).
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