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Summary

Calcium imaging is a technique for intracellular calcium mea-
surement, and it is important to understand the neural and glial
functions. Genetically encoded Ca’" indicators have been used ex-
tensively in many body systems to detect Ca®* transients associated
with neuronal activity. The aim of this article is to utilize a number
of cell-specific promoters that express the Ca*" indicator GCaMP3
in different classes of neurons and glia to determine their effective-
ness in measuring activity in enteric neural networks during colonic
motor behaviors."

The authors found that the activity in glial networks appeared
to follow neural activity but continued long after neural activity had
waned. With these new tools an unprecedented level of detail can
be recorded from the enteric nervous system (ENS) with minimal
manipulation of tissue. These techniques can be extended in order
to better understand the roles of particular enteric neurons and glia

during normal and disordered motility.

Comments

ENS is composed of neurons and glial cells. Enteric glial cells
are located in close contact with enteric neurons within the ganglia,
along inter-ganglionic connectives of the myenteric and submucosal
plexus, and can also be found in the extra-ganglionic layers of the

gut wall,” glial cells shows dynamic responses to neuronal inputs

and have the apparatus to sequester and release the neuro-active
factors. Nonetheless, whether these cells indeed regulate synaptic
transmission in a physiological context such as gut motility pattern
is not well known.”

The live imaging of neuron-glia interaction is very important
in understanding these functions. The measuring of intracellular
calcium can be done using fluorescent indicators and it has become
the most popular technique. It consists of 2 steps, in the first step
primary ENS cultures are loaded with the Ca”" indicator dye,
Fluo4-AM or Fura-2, and the second step is stimulated by 75 mM
K" depolarization.*

However, traditional Ca”" imaging techniques have limitations.
Calcium imaging bleaching changed indicators cannot cross the
cell membrane, and the intracellular concentration might decrease
during the experiment. This means that long-term recording is dif-
ficult, and the recording of drug response is also limitated.

The new calcium imaging uses GCaMP3 mice. There
are several kind of mice: WntI-Cre, Rosa26-Lox-STOP-Lox-
GCaMP3 mice (GCaMP3 targeted to neural crest derivatives,
including enteric neurons and glia via Wnt1-Cre transgenic mice;
Jax #009107; heretofore referred to as Wnt1-GCaMP3); GFAP-
Cre, Rosa26-Lox-STOP-Lox-GCaMP3 (GCaMP3 targeted to
glia via mice expressing Cre from the human GFAP promoter; Jax
#004600; heretofore referred to as GFAP-GCaMP3); ChAT-Cre,
Rosa26-Lox-STOP-Lox-GCaMP3 (GCaMP3 targeted to cho-
linergic neurons via ChAT-Cre BAC transgenic mice; MIMRRC
#37336; heretofore referred to as ChRAT-GCaMP3); and nNOS-
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CreER, Rosa26-Lox-STOP-Lox-GCaMP3 (GCaMP3 targeted
to nitrergic neurons via nNOS-CreER transgenic mice; Jax
#014541; heretofore referred toasnNOS-GCaMP3). Mice be
expressing a conditional (ie, Cre-dependent) allele of GCaMP3 in
the Rosa26 locus (Rosa26-Lox-STOP-Lox-GCaMP3).” Also, by
using ChAT-GCaMP3 and nNOS-GCaMP3 mice we can begin
monitoring Ca’" transient activity in broadly defined cholinergic
and nitrergic neurons in myenteric and submucosal ganglia, without
the necessity of time-consuming post-staining immunohistochem-
istry, as was previously necessary.” In conclusion the new technique

should be develop the emerging new calcium imaging technique.
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