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What can we learn from mixed neuroglial primary cultures
about the impact of inflammation on the afferent somatosensory
system?
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“Primary culture of the rat spinal dorsal horn: a tool
to investigate the effects of inflammatory stimulation
on the afferent somatosensory system”
by Stephan Leisengang et al.

Inflammation strongly impacts the peripheral nociceptive
as well as thermoafferent systems. The most pronounced ef-
fects of a given inflammatory stimulus on both systems are the
induction of fever and the manifestation of inflammatory pain,
which is an increased sensitivity of the nociceptive system due
to the inflammatory response. Traditionally, the distinct func-
tional components of the afferent somatosensory system have
been investigated in vivo in conscious or anesthetized exper-
imental animals. Most frequently, an inflammatory stimula-
tion of the thermoregulatory system to evoke fever was
achieved by administration of bacterial lipopolysaccharide
(LPS) and continuous recording of body core temperature
[5]. Inflammation-associated pain states can be studied by
injections of carrageenan into one of the hind paws or ligatures
of the sciatic nerve and subsequent assessment of mechanical
or heat sens i t iv i t ies of the s t imula ted paw [1] .
Electrophysiological approaches were also used under
in vivo conditions to characterize the properties of peripheral
thermosensors [6] or nociceptors [9]. These neurons, which
express transient receptor potential (TRP) channels to detect
thermal or nociceptive signals, convey their information to
neurons located in the superficial dorsal horn of the spinal
cord. The sensory processing, especially of the nociceptive

system, within the superficial layers of the spinal dorsal horn
is complex and involves not only the neurons directly
projecting into the brain but also a variety of inhibitory and
excitatory interneurons. Electrophysiological investigations of
spinal cord tissue slices combined with morphological and
neurochemical characterizations seem to provide the most ap-
propriate tools to gain insight into the functional properties of
the neuronal circuits within the superficial spinal dorsal horn
[7, 8].

In this issue of Pflügers Archiv – European Journal of
Physiology, Leisengang et al. [3] introduce and characterize
a mixed neuroglial primary culture of the rat superficial dorsal
horn. The neurons of this culture show properties which are
compatible with those elaborated by use of other experimental
approaches. Most of the cultured neurons respond to gluta-
mate, which is released within the superficial dorsal horn as
the principle transmitter by the primary afferents of peripheral
thermo- and nociceptors. A subpopulation of neurons also
responds to substance P, one of the most important peptidergic
modulators of nociceptive processing [7]. Finally, spinal
thermosensitivity [4] is represented by groups of cultured spi-
nal neurons, which respond to warming or cooling. The dis-
ruption of the spinal neuronal network makes the primary
culture to a rather artificial system, which is not suitable to
characterize neuronal circuits within the superficial dorsal
horn. However, the main focus of this study [3] was to char-
acterize the impact of inflammation on the spinal dorsal horn
at the cellular level. For this purpose, it is essential that all cell
types are present, which naturally occur in the dorsal horn.
The mixed primary neuroglial culture established in this study
proved to be a useful tool to study possible neuron-astrocyte-
microglial interactions upon inflammatory stimulation. A sim-
ilar culture model was recently introduced from the neonatal
rat cortex to study LPS-evoked changes and proved to be an
approach to study neuroinflammation in vitro with high accu-
racy in predicting in vivo neuroinflammatory phenomena [2].
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The same properties can be postulated for the neuroglial pri-
mary culture of the superficial dorsal horn. One of the major
outcomes of this study [3] is the importance of glial cells for
an enhanced neuronal glutamate response of LPS-treated cul-
tures, presumably mediated by cytokines. This and other LPS-
evoked effects can be used to investigate single cells/cell types
and the modulation of their properties under inflammatory
conditions. Another possible approach for the neuroglial pri-
mary culture is its capacity for drug screening or drug devel-
opment or testing of substances with putative anti-
inflammatory capacities.
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