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Figure 7.2. A schematic drawing
of the frog neuromuscular
junction, based mainly on light
microscopy and scanning
electron microscopy. The nerve
terminal branches to contact a
number of muscle fibres. The
asterisks show where the myelin
sheath ends. Part of a terminal

/ /// . / //// branch has been pulled away at

the arrow to show the

Ll LA L postsynaptic gutter traversed by

/ 7 // /7 7-* postsynaptic folds. (From

s A . Salpeter, 1987 in The Vertebrate

v Neuromuscular Junction, ed. M.
M. Saltpeter, © 1987 Alan R.
Liss. Reprinted by permission of
John Wiley & Sons, Inc.)
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Figure 7.11. Arrangement for
ionophoretic application of
acetylcholine at the
neuromuscular junction. The
intracellular microelectrode is
inserted in the end-plate region-
and connected to the circuit on-
the right to record the membr:
potential. The ionophoresis
circuit is shown on the left: a
pulse generator is connected to
an extracellular micropipette

Rk b

which contains a solution of
acetylcholine (ACh).
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Figure 7.13. Array of acetylcholine
receptors on the electrocyte
postsynaptic membrane in the
electric ray Torpedo. Notice the
tendency for the receptors to form
rows of four abreast, and that each
receptor consists of a number of
subunits around a central hollow.
The picture is of a platinum replica
of the surface of a fragment of
postsynaptic membrane, quick-
frozen and freeze-etched. Magnifi-
cation 296 000X, i.e. 1 mm is
equivalent to 34 A. (Photograph
kindly supplied by Professor J. E.
Heuser, from Heuser & Salpeter,
1979.) :
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TABLE 5. SELECTED PERMEABILITY
RATIOS FOR ENDPLATE

CHANNELS
Ion or molecule Px/PNa
{1 2.51
HONH;* 1.92
NH, " 1.79
Guanidinium 1.59
Cs™ 1.42
Methylammonium 1.34
Ethylammonium 1.13
K* 1.11
Na* 1.00
Li~ 0.87
Isopropylammonium 0.82
Triaminoguanidinium 0.30
Diethylammonium 0.25
Urea 0.13
Triethylammonium 0.090
Arginine <0.014
Tetrakisethanolammonium <0.010

All values calculated from reversal potentials at the
frog neuromuscular junction (Dwyer et al., 1980;
Adams, Dwyer and Hille, 1980; where additional
measurements can be found) except for urea, which
is from isotope fluxes in cultured chick muscle
(Huang et al., 1978).
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30T ] Figure 8.11. Relations between
- ionic diameter and the relative

A3
. / \ permeability of nicotinic
> : acetylcholine receptor channels
Monovalent Metals at the frog muscle end-plate. The
three curves represent different

°

g { \ o Organic Cations theoretical models, all of them
Alkaline Earths assuming a cylindrical pore with

5 a diameter of 7.4 A. (From
Tronsition Metals Adams et al., 1980. Reproduced
from the Journal of General
Physiology, by copyright
permission of The Rockefeller
University Press.)
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1 ﬁgm‘e 8.12. Hypothetical cross-sections of three types of ion

‘ 1nel in frog nerve and muscle, based on their permeabilities to
s of different sizes. The voltage-gated sodium and potassium
ayed rectifier) channels occur in nerve axons at the nodes of

Y iier. (From Dwyer et al., 1980. Reproduced from the Journal
General Physiology, by copyright permission of The
Rockefeller University Press.)
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Figure 7.16. Currents through a single acetylcholine-gated
channel in rat muscle, recorded with the patch clamp technique.
Opening of the channel is seen as a downward deflection of the
trace, indicating an inward current of about 3 pA. The
membrane potential was —70 mV. The sketch indicates that
normally two acetylcholine molecules have to be bound before
the channel opens. (From Sakmann, 1992.)
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