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neuromodulator

origin of projection

major target area

dopamine (DA)

substantia nigra, pars compacta (SNc)
ventral tegmental area (VTA)

dorsal striatum
ventral striatum
frontal cortex

serotonin (5-HT)

dorsal raphe nucleus (DR)

median raphe nucleus (MR)

cortex, striatum
cerebellum
hippocampus

noradrenaline (NA)

locus coeruleus (LC)

cortex, hippocampus
cerebellum

Metalearning and neuromodulation f;;g’;{jﬁ:j{;ﬁ;i'(‘gcﬁ?)
Kenji Doya
Neural Networks 15 (2002) 495-506

Meynert nucleus (M)
medial septum (S)

pedunculopontine tegmental
nucleus (PPTN)

cortex, amygdala
hippocampus
SNe, thalamus
superior colliculus
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C All trials (wait > 3s)
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Miyazaki K, Miyazaki KW, Doya K. ?
Activation of dorsal raphe serotonin neurons underlies waiting for delayed rewards
J Neurosci. 2011 Jan 12;31(2):469-79. 0
http://www.ncbi.nlm.nih.gov/pubmed/21228157
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Kayoko W. Miyazaki, Katsuhiko Miyazaki and Kenji Doya
Activation of Dorsal Raphe Serotonin Neurons Is Necessary for Waiting for Delayed Rewards
The Journal of Neuroscience, 1 August 2012, 32(31): 10451-10457.
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Celada et al. Control of Dorsal Raphe Serotonergic Neurons by the Medial Prefrontal Cortex,
The Journal of Neuroscience.2001
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Celada et al. Control of Dorsal Raphe Serotonergic Neurons by the Medial Prefrontal Cortex,
The Journal of Neuroscience.2001
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[t Medial temporal lobe structures that are critical for long-term
memory include the amygdala, brainstem, and hippocampus,
along with the surrounding hippocampal region consisting of
the perirhinal, parahippocampal, and entorhinal neocortical
regions.

[Temporal lobe - Wikipedia, the free encyclopedia ]
http://en.wikipedia.org/wiki/Temporal_lobe

Principles of Neural Science 5th ed.
Eric R. Kandel et al. , McGraw-Hill
p. 1047
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