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          Abstract 

 This monograph (Part I of two volumes) on the subthalamic nucleus (STN) accentuates
the gap between experimental animal and human information concerning subtha-
lamic development, cytology, topography and connections. The light and electron 
microscopical cytology focuses on the open nucleus concept and the neuronal types 
present in the STN. The cytochemistry encompasses enzymes, NO, glial fibrillary 
acidic protein (GFAP), calcium binding proteins, and receptors (dopamine, cannabi-
noid, opioid, glutamate, γ-aminobutyric acid (GABA), serotonin, cholinergic, and 
calcium channels). The ontogeny of the subthalamic cell cord is also reviewed. The 
topography concerns the rat, cat, baboon and human STN. The descriptions of the 
connections are also given from a historical point of view. Recent tracer studies on 
the rat nigro-subthalamic connection revealed contralateral projections. Part II of the 
two volumes (volume 199) on the subthalamic nucleus (STN) starts with a systemic 
model of the basal ganglia to evaluate the position of the STN in the direct, indirect 
and hyperdirect pathways. A summary of in vitro studies is given, describing STN 
spontaneous activity as well as responses to depolarizing and hyperpolarizing inputs 
and high-frequency stimulation. STN bursting activity and the underlying ionic 
mechanisms are investigated. Deep brain stimulation used for symptomatic treatment 
of Parkinson’s disease is discussed in terms of the elements that are influenced and 
its hypothesized mechanisms. This part of the monograph explores the pedunculopon-
tine–subthalamic connections and summarizes attempts to mimic neurotransmitter 
actions of the pedunculopontine nucleus in cell cultures and high-frequency stimula-
tion on cultured dissociated rat subthalamic neurons. STN cell models – single- and 
multi-compartment models and system-level models are discussed in relation to 
subthalamic function and dysfunction. Parts I and II are compared.   
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 parahip   Parahippocampal gyrus 
 PBP   Parabrachial pigmented nucleus 
 pc   Pedunculus cerebri 
 Ped   Pedunculus cerebri 
 Pl   Nucleus paralemniscalis 
 Pp   Pes pedunculus 
 PPN   Nucleus tegmenti pedunculopontinus 
 ppci   Capsula interna pars peduncularis 
 Pu   Putamen (Fig. 2) 
 Pul   Pulvinar (Fig. 2) 
 put   Putamen 
 PV   Parvalbumin 

 Q   Calcium channel type 

 R   Calcium channel type 
 R   Nucleus ruber 
 RE   Thalamo-reticular cells 
 RT   Nucleus reticularis thalami 
 Ru   Nucleus ruber 

 SC    Colliculus superior 
 SEM   Scanning electron microscopy 
 Sg   Suprageniculate nucleus 
 Shh   Sonic hedgehog 
 Smg   Gyrus supramarginalis 
 SN   Substantia nigra 
 SNc   Substantia nigra pars compacta 
 SNl   Substantia nigra pars lateralis 
 SNr   Substantia nigra pars compacta 
 Sns   Substantia nigra Soemmeringi (Fig. 2) 
 Spa   Substantia perforata anterior (Fig. 2) 
 SR   Small round boutons 
 St   Stria cornea (Fig. 2) 
 st   Spinothalamic tract 
 Stri   Stratum intermedium pedunculi (Fig. 2) 
 Strz   Stratum zonale thalami (Fig. 2) 
 STN   Subthalamic nucleus 

 T   Calcium channel type 
 t   Türck’s part of cerebral peduncle 
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 T1–3   Temporal gyri 
 TII   Tractus opticus 
 Tbc   Tuber cinereum (Fig. 2) 
 TC   Thalamo-cortical cells 
 TcTT   Tractus corticotegmentothalamicus Rinviki 
 TEA   Tetraethylammonium chloride 
 Tgpp   Nucleus tegmenti pedunculopontinus 
 Tpt   Tractus peduncularis transversus (Fig. 2) 
 Tri   Trigonum intercrurale 
 Tt   Taenia thalami 
 TTX   Tetrodotoxin 

 Un   Uncus 

 Va   Fasciculus mamillothalamicus (Fig. 2) 
 VA   Ventral anterior thalamic nucleus 
 VE   Nuclei ventralis thalami 
 Vim   Nucleus ventralis intermedius thalami 
 VM   Ventral medial thalamic nucleus 
 Voa   Nucleus ventro-oralis anterior 
 Vop   Nucleus ventro-oralis posterior 
 VPI   Nucleus ventralis posterior inferior thalami 
 VPL   Nucleus ventralis posterior lateralis thalami 
 VPM   Nucleus ventralis posterior medialis thalami 
 VTA   Ventral tegmental area 
 VIII   Ventriculus tertius (Fig. 2) 

 Wnt-3   Homeobox gene 

 Zi   Zona incerta (also Fig. 2) 

 II   Optic tract 
 3D   Three dimensional 
 IV   Nervus trochlearis    
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