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Abst ra ct

The kinet ic s, density and distribution of ion channels on myocytes are

altered sign ificantl y during development, by geneti c cues and ext rinsic factors

such as excitability, synaptic acti v ity. and nerve -contact . The effe cts of such

'£~r;nsic factors on the development al expression of ion channels in embryonic

Xenopus myocytes Is the focus o f this wo rk . Whole cell currents were recorded

fr om embryonic Xenopus muscle cells aft er oneday in culture using a li st patch

clamp and standard record ing conditions. (Moody-Corbett and Gilbert, Oev. 8r.

Res ., 199 0, 55: 139-14 2J, Na" currents U,,", and three types or K+ currents

inward recti fier fiR), Inact ivating (1-:1, and non-inactivating (1•.1 outward rectif iers

were recorded from both nerve-ccntected and non-innervated muscle cells. The

influ ence of mem brane excitabil ity and synaptic activ it y were examined by

adding tetr odotoxin mX) and/or a-bungarotoxin la-BTX) to the culture medium

at the time of plating . Nerve-con tact signif icantly increased the proportion 01

cells which display ed an IH. and thi s increased expression was blocked wh en

membrane excitability or synaptic activity was blocked. These results suggest

th at IN. was m aintained by a posit ive feedback mecha.us rn while the

uprogulation of INa followin g nerve-contact was dependent on synapt ic function.

Nerve-con tacted muscle cells had a significantly increased probabilit y 01

expressing 1-: than non-contacted musclecells and this increase was not blocked



iii

when membrane excita bility or synaptic activity was blocked. These results

suggest that 11K was m aintained by a separate mechanism th an 1,...- It was

concluded that nerve-con tact, membrane excitability , and synaptic acti vi ty all

play distinct and different roles in £I1terin9 Ne' and K+ current expression.
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