Neurochemistry of Basal Ganglia (Traits ranked on a verbal and a 1-5 numerical scale from sparse to abundant)
TRAIT
LPO/PA IN BIRDS
CAUDO-PUTAMEN
CENTRAL AMYGDALOID NUCLEUS
STRIATAL COMMENT
PP IN BIRDS
GP/EP IN MAMMALS
PALLIDAL

COMMENT

DA Fibers
Rich

(5)
Rich
(5)
Rich
(5)
CeA < LPO/PA & Cd/Pt
Poor

(1)
Poor

(1)
PP=GP/EP

D1 Type DA Receptors
Rich
(5)
Rich
(5)
Moderate

(3)
CeA < LPO/PA & Cd/Pt
Poor

(1)
Poor

(1)
PP=GP/EP

D2 Type DA Receptors
Rich
(5)
Rich
(5)
Moderate+

(4)
CeA < LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

ChAT Fibers
Rich
(5)
Rich
(5)
Poor+

(2)
CeA < LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

AchE Neuropil
Rich
(5)
Rich
(5)
Poor+

(2)
CeA < LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

Muscarinic Receptors
Rich
(5)
Rich
(5)
Poor

(1)
CeA < LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

SP fibers
Moderate+
(4)
Moderate+
(4)
Rich
(5)
CeA > LPO/PA & Cd/Pt
Rich
(5)
Rich
(5)
PP=GP/EP

ENK fibers
Moderate+
(4)
Moderate+
(4)
Rich
(5)
CeA > LPO/PA & Cd/Pt
Rich
(5)
Rich
(5)
PP=GP/EP

CGRP fibers
Poor+

(2)
Poor+
(2)
Rich
(5)
CeA > LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

CGRP recep type-1
Moderate+
(4)
Moderate
(3)
Rich
(5)
CeA > LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

VIP fibers
Poor
(1)
Poor
(1)
Rich

(5)
CeA > LPO/PA & Cd/Pt
Poor
(1)
Poor
(1)
PP=GP/EP

SP cells
40-60%

(4)
40-60%

(4)
25-40%

(3)
CeA < LPO/PA & Cd/Pt
1-10%
(1)
1-10%
(1)
PP=GP/EP

ENK cells
40-60%
(4)
40-60%
(4)
40-60%

(4)
CeA = LPO/PA & Cd/Pt
1-10%
(1)
1-10%
(1)
PP=GP/EP

GABA cells
60-95%
(5)
60-95%
(5)
60-95%
(5)
CeA = LPO/PA & Cd/Pt
60-95%
(5)
60-95%
(5)
PP=GP/EP

DARPP32 cells
40-60%
(4)
40-60%
(4)
40-60%

(4)
CeA = LPO/PA < Cd/Pt
0%

(0)
0%

(0)
PP=GP/EP

NT cells
10-25%

(2)
25-40%

(2)
40-60%

(4)
CeA > LPO/PA & Cd/Pt
1-10%
(1)
1-10%
(1)
PP=GP/EP

LAMP Neuropil
Poor+

(2)
Poor+

(2)
Moderate

(3)
CeA > LPO/PA & Cd/Pt
Poor

(1)
Poor

(1)
PP=GP/EP

GABA-A  receptor
Moderate
(3)
Moderate
(3)
Poor+

(2)
CeA < LPO/PA & Cd/Pt
Poor+
(2)
Poor+
(2)
PP=GP/EP

LANT6 Cells
1-10%

(1)
1-10%

(1)
0%

(0)
CeA < LPO/PA & Cd/Pt
60-95%

(5)
60-95%
(5)
PP=GP/EP

Parvalbumin Cells
1-10%

(1)
1-10%

(1)
0%

(0)
CeA < LPO/PA & Cd/Pt
60-95%
(5)
60-95%
(5)
PP=GP/EP

Conclusions: LPO/PA closely resembles caudoputamen of mammals, and PP closely resembles the dorsal pallidal complex of mammals (globus pallidus/entopeduncular nucleus).  The CeA differs markedly from LPO/PA and caudoputamen in neurochemistry.  The structures in bold were subjected to quantitative/statistical analysis for the traits in bold, by three methods: 1) absolute difference scores for the traits; 2) hierarchical cluster analysis; and 3) principal components analysis.  These methods confirm the abovestated conclusions.

Connection, Development & Topography

TRAIT
LPO/PA IN BIRDS
CAUDO-PUTAMEN
CENTRAL AMYGDALOID NUCLEUS
STRIATAL COMMENT
PP IN BIRDS
GP/EP IN MAMMALS
PALLIDAL

COMMENT

Connections

A9/Nigra DA Input
Yes
Yes
Not

Much
LPO/PA=caudoputamen > CeA
Poor
Poor
PP=GP/EP

Glutamatergic Input from Somatic Pallium
Yes
Yes
No
LPO/PA=caudoputamen > CeA
Poor
Poor
PP=GP/EP

Glutamatergic Input from Dorsomed Thal
Yes
Yes
Yes
LPO/PA=caudoputamen = CeA
Poor
Poor
PP=GP/EP

SP/DYN/GABA Projection to A9/Nigra
Yes
Yes
No
LPO/PA=caudoputamen > CeA
Not

much
Not

much
PP=GP/EP

SP/DYN/GABA Projection to Dorsal Pallidum
Yes
Yes
No
LPO/PA=caudoputamen > CeA
No
No
PP=GP/EP

ENK/GABA Projection to Dorsal Pallidum
Yes
Yes
No
LPO/PA=caudoputamen > CeA
No
No
PP=GP/EP

SP/DYN/GABA Input from Dorsal Striatum
No
No
No
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

ENK/GABA Input from Dorsal Striatum
No
No
No
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

Projection to Subthalamic Nucleus
No
No
No
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

Projection to Thalamic Ventral Tier
No
No
No
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

Projection to GABA Neurons of Nigra
Yes
Yes
No
LPO/PA=caudoputamen > CeA
Yes
Yes
PP=GP/EP

Conclusions: LPO/PA closely resembles caudoputamen of mammals, and PP closely resembles the dorsal pallidal complex of mammals (globus pallidus/entopeduncular nucleus).  The CeA differs markedly from LPO/PA and caudoputamen in connections.

Development

Arises from dorsal basal dlx1/2+/nkx2.1- ridge
Yes
Yes
Uncertain
LPO/PA=caudoputamen ≠ CeA
No
No
PP=GP/EP

Arises from ventral basal dlx1/2+/nkx2.1+ ridge
No
No
No
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

Conclusions: LPO/PA closely resembles caudoputamen of mammals, and PP closely resembles the dorsal pallidal complex of mammals (globus pallidus/entopeduncular nucleus).  The CeA seems to differ from LPO/PA and caudoputamen in development.

Topography

rostral basal location
Yes
Yes
No
LPO/PA=caudoputamen ≠ CeA
No
No
PP=GP/EP

intermediate basal location
Yes
Yes
No
LPO/PA=caudoputamen ≠ CeA
Yes
Yes
PP=GP/EP

caudal basal location
Yes
Yes
Yes
LPO/PA=caudoputamen = CeA
Yes
Yes
PP=GP/EP

Conclusions: LPO/PA closely resembles caudoputamen of mammals, and PP closely resembles the dorsal pallidal complex of mammals (globus pallidus/entopeduncular nucleus).  The CeA differs markedly from LPO/PA and caudoputamen in location.

Overall Conclusions

LPO/PA closely resembles caudoputamen of mammals, and PP closely resembles the dorsal pallidal complex of mammals (globus pallidus/entopeduncular nucleus).  The CeA differs markedly from LPO/PA and caudoputamen in all respects.

