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Isolation of dorsal unpaired median ( DUM ) neurons from the central
nervous system of the cockroach Periplaneta americana and patch-clamp

recording of their voltage-gated sodium current
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Abstract: [ Aim] To grope for the method of isolation of dorsal unpaired median ( DUM) neurons from the
central nervous system of the cockroach Periplaneta americana and establish an electrophysiological model of
DUM neurons. [ Methods] The terminal abdominal ganglions of P. americana were dissected, DUM neuron
cell bodies were obtained after enzymatic treatment with collagenase IA and mechanical dissociation of the
median parts of the terminal abdominal ganglion, and the voltage-gated sodium current of DUM neuron cells
was recorded by the patch-clamp technique in the whole-cell recording configuration. [ Results] Isolated
DUM neuron cells exhibited typical morphological characteristics of neuronal cells, which are nearly
pyriform. Whole-cell sodium currents from DUM neuron cells showed the typical characteristics of sodium
currents. [ Conclusion] DUM neuron cells can be well obtained by enzymatic treatment, and sodium current
can be studied by patch-clamp technique. The procedure described here provides a possible experimental
model to study electrical mechanisms of insect nervous system.
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Fig. 1 The acutely dissociated dorsal unpaired median neurons of Periplaneta americana
A: i/ H <1 ) DUM #125C Axonal length/cell body diameter ratio less than 1; B: 1 <%/ <2 ) DUM #1225 Axonal length/cell body diameter
ratio greater than or equal to 1 and less than 2; C: 2 <%H/E ) DUM #1 £ JC Axonal length/cell body diameter ratio greater than or equal to 2. Fx

R Bar =25 pm.
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Fig. 2 Blocking effect of TTX (500 nmol/L) on the control

ionic current of Periplaneta americana
PN 1) L O A 2 D 30 ms, MBI LA - 90 mV 2 - 10 mV i34k
ALK IR A TTX (500 nmol/L) Fiff& 43551 i, %€ TTX Xf i
VREOVE T, H R A RE T, I B R W TTX UK. Inward
currents elicited by 30 ms depolarizing steps from 90 to — 10 mV before
(control) and following application of 500 nmol/L TTX. After TTX was
applied, inward currents were blocked, which proved to be TTX-sensitive

sodium currents.
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Fig. 3 Typical example of Na* current phenotypes recorded at
different potentials in acutely dissociated dorsal unpaired

median neurons of Periplaneta americana
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Fig. 4 I-V curve of the Na™ current in acutely dissociated

dorsal unpaired median neurons of Periplaneta americana
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Fig. 5 Voltage-dependent normalized
sodium conductance of dorsal unpaired median

neurons of Periplaneta americana
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