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Conventional stereological methods have been applied widely to
estimate the quantitative aspects of the histological particles under
different physiological or pathological conditions.'These parameters
are the volume, surface area, length, and number of the particles.
However, important information also can be obtained in regards of the
three-dimensional arrangement of the histological particles which are
related directly to its function.! It can be illustrated by remembrance
of the neuronal arrangement and proximity of the glial cells to
them. It has been documented that the neuron-neuron or neuron-glia
arrangements are related directly to their proper interactions.? Glial
cells are fundamental functional components of the synapses and
signaling and also take parts in nursing and feeding of the neurons.?
Although the second-order stereology can also provide supplementary
information about the spatial arrangement of the components, it has
received less attention. A variety of techniques has been presented
to display the spatial arrangements of the cells or even organelles
by researchers. Estimation of covariance “C(r)” and pair-correlation
functions “g(r)” is one of these techniques to explore the three-
dimensional arrangements of cell-cell or organelle-organelle. This
method has been applied in estimation of the spatial allocation of a
variety of histological particles including histological components
of the benign and malignant prostatic tissues, microstructures of
the diabetic heart, the A-cell and B-cells of dorsal root ganglion,
the neuron-glia of the frontal cortex of the stressed rats, and the sub
cellular localization of the organelles in the acinar cells of salivary
gland.>” Here, the C(r) and g(r) have illustrated spatial arrangement
of the particles in the histological tissue samples. To use this
technique, the covariance of a particle at a distance of “r”” units into
the histological reference space could be obtained using the “dipole™.!
The dipoles are the number of lines with defined lengths. C(r) and
g(r) could be estimated by counting linear dipole probes of different
sizes superimposed on the histological sections. After obtaining the
C(r) and g(r) the outcomes would be plotted. The plots explain how
much spatial proximity of two particles might be changed. In another
word these plots show how much the center of a particle are far from
the center of another particle i.e. the covariance is related to how the
particles are packed or dispersed. Once the particles demonstrate a
more dispersed pattern, the probability of finding a couple of particle
hitting with a larger dipole length would be increased. In case of two
different particles, the term “cross-correlation function” is used. The
term shows how different particles are packed or detached together.
For example it can show clustering or dispersing of the microvessels
and cardiomyocytes in the diabetic heart.* To end this mini review, it
is suggested that to place the second-order stereological methods in
the toolbox of the quantitative research, since it can illuminate some
of the shady edge of the histological and physiological research.
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