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Characterisation of minicoloumnarity and volume tensors of neurons in Brodmann
Area 46 in normal, schizophrenic and depressive human autopsy brains

Morphological changes between patients with schizophrenia, 

depression and controls

• Conformation changes of minicolumns 

• Changes in neuron volume and abnormal activation in BA46

• Studies are based on two-dimensional (2D) analysis

• Moderate changes of neurons could be missed by using 2D 

analysis

MATERIALS

Fig.1: Steps for processing BA46. (A) Formalin-fixed tissue from 40 human brains were 
selected from the brain collection at Aarhus University Hospital. BA46 is within the marked 
area. (B) Fixed coronal block of tissue containing BA46.
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Fig.2: Sampling of biopsies from brain surface at BA46 (A,B,C and D) and stereloogical
sampling of BA46 (E and F). (A) Sample area for BA46 after preprocessing. (B) Infused 
image. The surface of a coronal block of tissue containing BA46 is marked with red. The 
yellow map shows the available sample area. (C) Summation of all white pixels for each 
row. The 1st, 2nd and 3rd quarter of pixels are marked with a green line. (D) Biopsies can 
only be sampled in 1st and 3rd quarter or 2nd and 4th quarter. (E) The vertical axis (VA) is 
chosen, where the pial surface is perpendicular to VA. The block is rotated in a random 
manner around the vertical axis. (F) BA46 is sliced parallel to the vertical axis. 
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Fig.3: Methods for analysing BA46 and preliminary results. (A) Neuron distribution for 
each layer (II-VI) in neocortex of BA46. (B) Solid line shows the L-function of neurons in 
BA46 to show the clustering of neurons. Grey area is an estimated 95% confidence-
region. (C) Density of neurons in each axis: x-y; x-z; y-z. (D) Cylinder K-function is a 
mathematical tool to validate if minicolumns are present in BA46. (E) Optical rotator to 
estimate volume tensors of an individual neuron: size, shape and direction.
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CHALLENGES

Lack of knowledge to define the cellular pathophysiology for 

schizophrenia and depression 

• Develop and apply new stereological method to estimate 

volume tensors of neurons (size, shape and orientation) 

• Three-dimensional (3D) reconstruction of neuronal 

columnarity, density and organisation

SUBJECTS

Formalin-fixed tissue from 40 human brains were selected 

from the brain collection at Aarhus University Hospital 

• 10 patients with schizophrenia

• 8 patients with major depression

• 11 suicidal patients with a history of depression

• 11 control subjects 


