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Sexual dimorphic nucleus (SDN) of the preoptic area

is 3-8 times larger in male rats than in female rats

Gorski RA et al (1978) 

Brain Res, 148: 333-346



Secretory cells within the Hypothalamus, by Scharrer E. and Scharrer B, The 
Association for Research in Nervous and Mental Disease, 1940, 170-194





One raphe neuron in two parallel sections stained for Nissl (up) and Mallory’s

trichrome (bottom). Note acidophilic protein bodies (arrow, basic charge) stained in

red by acid fuschin (Panayotacopoulou and Issidorides, Arch Neurol, 1982)



Neurons of  locus coeruleus (left) and substantia nigra (right) of a Parkinsonian patient 

stained with Mallory trichrome. Note the center of  Lewy Body stained in red by acid 

fuchsin due to its basic charge (Issidorides et al., 1991; J Neuronal Trans 3:49-61)  



Section of human hindbrain stained with Weigert method for myelin. The myelin appears 

brown or black. At the bottom there is a dense brown staining in the corticospinal tracts 

(from :THE BRAIN, an introduction to functional neuroanatomy, Watson, Kirkaldie, Paxinos, Elsevier 2010).





Chemical and Molecular Neuroanatomy
combines informations from: 

• Classical neuroanatomy

• Classical histochemistry

• Molecular Biology

• Neurochemistry

• Neurophysiology

• Neuropharmacology



Applications of Chemical Neuroanatomy  

• In  experimental animal brain to study: 
differences in brain regions in  neurotransmitter 
or receptor expression after experimental 
manipulations (eg. under stress conditions, 
under specific medication, in animal models)

• In the human brain to study the etiopathology
of neurological, psychiatric or endocrinological
disorders.





a) Immunohistochemistry (one or multiple antigens )

b) In situ hybridization (mRNA or DNA Probes)

c) Autoradiography

c) Combination of the above

d) Staining / laser microdissection / single neuron PCR

Microscopic observation by:

• Light microscopy 

• Fluorescence microscopy/ Confocal microscopy

• Electron Microscopy

Basic methodology:



Double staining for TH (brown color) and VAS mRNA (black spots) in a cell of 

the human paraventricular nucleus. Combination of immunohistochemistry with in 

situ hybridization (Panayotacopoulou et al., 2000) 

















From: Principles of Neural Sciences, by Kandel et al., Elsevier,1991















Dopaminergic neurons and their projections in mesolimbic and cortical areas 
a) are involved in schizophrenia and ADHD
b) are targets of neuroleptic treatment 
c) dopaminergic innervation  in the cortex of primates appears to 

reach maturation in adulthood



Fig.4. Distribution in the SN of dopaminergic cells labeled by the TH cDNA probe from normal 

(a) and PD (b) brains. The positions of the labeled cells are indicated by black points on 

schematized sections. Note the sharply reduced number of labeled cells in the PD brain.
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