Comparisons of Avian Archistriatal Nuclei with Selected Rodent Amygdalar Nuclei


AmMed (VPStr) in birds
CeAm rats
Am lat birds
MeAm rats
Aid in birds
ABmc rats
Ai core birds
ABpc rats
Aiv in birds
Ap in birds
AHA rats
COp rats

Histochemistry

Enkephalin cells
yes
yes
poor
poor
poor
poor
poor
poor
poor
poor
?
?

Enkephalin  fibers
Rich
Rich
poor
poor
poor
poor
poor
poor
poor
poor
?
?

TH(DA) fibers
Rich
Rich
poor
poor
mod
mod
poor
poor
poor
poor
poor
poor

Projections

To striatum/PA
?
no
light
no
no/yes
yes
yes
yes
yes
light
no
no

To LPO/Accumbens

no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Fr AccOlfBulb
no
no
no
yes
no
no
no
no
no
no
no
no

To DMAl-DMPl (MD - mammals)
?
yes
no
yes
yes
light
yes
light
no
yes
light
no

To DIP/DLP, pRt

Intralaminar
?
light
yes
yes
no
yes
yes
yes
no
yes
light
no

To lat hypothalamus
yes?
yes
yes
yes
no
light
yes
light
light
yes/no
no
yes

From lat hypothalamus
yes
yes
no
light
?
no
light
no
?
?
yes
yes

To  VM Hypothalamus
?
light
yes
yes
no
yes
no
yes
yes/no
yes/no
yes
light

From mammillary area
yes
yes
yes
yes
no
light
no
light
yes
yes
yes
light

to SN,AVT
?
yes
yes
no
no
no
yes
no
no
yes
no
no

To CentGray/

OptTect
?
yes
yes
yes
yes
no
yes
no
yes
yes/no
yes
yes/no

To Midbrain: LL, PPTg

yes
yes
yes
no
no
no
no
no
no
no
no

To Dorsal Raphe


yes
yes
no
yes

yes
no
yes
no
no

ToRetic Form

yes
no
no
yes
no

no
yes
no
no
no

from SN, AVT

yes

no
?
yes
yes?
no
no
yes
no
no

To parabrachial n
yes
yes
no
no
no
no
no
no
no
no
no
no

To LoC/SCo

yes
yes?
no
sparse
no
yes
no
yes
yes
yes/no
no

From parabrachial n
yes
yes
no
no
no
no
no
no
no
part
no
no

To Motor CrN
Nts/

DMX
Nts/

DMX
no
no
yes
no
no
no
yes
no
no
no

red - similar characters; blue - dissimilar characters.

Nuclei in birds and rats are arranged in pairs according to similar characters for ease of comparison.

Summary: Comparisons based on best fit of currently available data

1. Medial part of avian Am (sometimes called ventral paleostriatum) is most comparable to mammalian central amygdala.

2. Lateral part of avian Am is most comparable to mammalian medial amygdala, although no accessory olfactory bulb is present in birds.

3. Aid and Aiv (including Ai) are most comparable to magnocellular and parvocellular parts, respectively, of accessory basal amygdala (sometimes called the basomedial amygdalar nucleus), based on neurochemistry and projection patterns.  A major difference is the projection to various brainstem targets that appear to arise from Aiv in birds, but not from Accesory Basal in mammals.  These arise only from the central amygdala (not accessory basal) in mammals, but the histochemistry is apparently not compatible with Aiv containing a subpopulation comparable to the central amygdala (see Reiner's table). 

4. Ap of birds appears most comparable to the amygdalohippocampal area plus some amygdalocortical areas in mammals. Injections in Ap may involve the Ai as well, so that there is some overlap in projections.

5. This scheme suggests nuclear topologies are largely conserved. The projections of those nuclei are also largely conserved. A similar topology and projection pattern is also present in lizards.

Evidence for and against homologies with archistriatum

Archistriatum

Birds
Ai

Birds
Motor cortex

Mammals
Layer V

Mammals
Accessory Basal Amygdala- Mammals
Amygdala- mammals

Mammals

Radial glia distribution patterns
pallial amygdala (most)
pallial amygdala (probably)
isocortex
isocortex
pallial amygdala
pallial amygdala (most)

in situ hybridization
ventral and lateral pallium
lateral pallium
medial pallium
medial pallium
ventral or lateral pallium
ventral & lateral pallium (most)

Receives intralaminar thalamic projections
yes
yes
yes
no (layer I feature)
yes
yes

Projects to contralateral pallial regions
yes (parts)
yes
yes
no (layer II-III feature)
yes
yes; but not lateral, central, medial, or AHA amygdalar nuclei

Projects to ipsilateral pallial regions
yes
yes
yes
no (layer II-III feature)
yes
yes

Receives projections from somatic thalamic areas
sparse
no
yes
no (layer IV feature)
no
lateral amyg - massive; other amyg - sparse

Connections with Mediodorsal thal n (DLA/DLP)
Only afferents from DLA/DLP 
Only afferents from DLA/DLP
MD is reciprocally connected with insular & prefrontal cortex
some
Only afferents from MD
Only afferents from MD

Projects to striatum (PA)
yes (parts)
yes
yes
yes (layer V feature)
yes
lateral, basal, access basal, and NLOT only 

Projects to N. Ruber and Pontine nuc.
no
no
yes
yes
no
no

Projects to brainstem motor nuclei
yes (part)
part
yes
yes
no
central only

Projects to thalamus
intralaminar  & somatic (sparse)
intralaminar + 

somatic (sparse)
intralaminar (yes) somatic (heavy)
no (layer VI feature)
intralaminar
intralaminar; somatic - sparse

Projects to hypothalamus
yes
maybe
only prefrontal cortex & agranular insula
no 
yes
yes

Route of descending projections to thalamus and brainstem
HOM, OM (parallel to stria terminalis) caudal to anterior commissure, then mediocaudally
OM (parallel to stria terminalis) caudal to anterior commissure then mediocaudally
internal capsule - rostral to anterior commissure then pyramidal tract and bundle of Bagley
internal capsule - rostral to anterior commissure then pyramidal tract and bundle of Bagley
stria terminalis - caudal to anterior commissure then mediocaudally
stria terminalis - caudal to ant comm then mediocaudally; cortico-amyg go via VAFP

Conclusions: The avian archistriatum has more features in common with the mammalian amygdala than with either the motor cortex or layer V of the isocortex.  The avian AI has many features in common with the mammalian accessory amygdalar nucleus.

