HISTORY OF NEUROSCIENCE
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SYNAPTIC TRANSMISSION
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Fig 2. My first ‘unwitting’ recording of miniature end-plate potentials.

(Katz, 1948)
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F1G. 3 a. — Double branched cannula for studying humoral transmission
of vagus stimulation to the frog's hecart. Two hearts ate suspended. on
the two branches of the same cannula in such a way that they are bathed
by the same fluid. If a vagomimetic substance is liberated on vagus stimu-
lation of the donor heart, the other (receptor) heart should react to it.
With this ingenious method any pipetting, as in Loewi’s original famous
experiment, is avoided. The objection thercfore no lomger applies that
the effect is due to changes in hydraulic pressure.

(From Kahn, Pfliigers Arch. 214, 485, 1926.)

FiG. 3 b, Tracings obtained with the method illustrated in figure 3 a.
Top tracing contractions of the receptor hcurt; bottom tracing contractions
of the donor heart. The signal above the bottom tracing indicates
140 seconds stimulation of the vagus to the donor heart which causes
pronounced weakening and slowing of the hcurt beat. About 70 seconds
after the end of this stimulation the contractions of the receptor heart
becone definitely weaker but not slower.

(From Kahn, Pfliigers Arch. 214, 488. 1926.)
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J. Physiol. (1951), 115, 320-370

AN ANALYSIS OF THE END-PLATE POTENTIAL |
- RECORDED WITH AN INTRA-CELLULAR ELECTRODE

By » FATT avo B. KATZ

{ From the Physiology Department and Biophysics Research Unat,
University College London

(Recerved 28 May 1951)
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Fig. 1. Nerve-muscle chamber with stimulating and recording electrodes.

Fig. 5. End-plate potential in a single curarized muscle fibre. The position of the micro-electrode
was altered in successive { mm. steps. The numbers give the distance from the end-plate
focus, in mm. x 0-97. S: stimulus artifact. Time in msec.
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Fig. 21. The transition of electric activity from end-plate to muscle fibre. Calcium concentration,
9mx.'1‘emp.lr&l‘hemimmbctmdewumoveddongtbeﬁbm,mdmdnmw
at the following positions (distance from position 1): (1) O mm.; (2) 0-3 mm._; (3) 045 mam.;
(4) 0-6 mm._; (5) 0-65 mm.; (6) 0-75 mm.; (7) 1-75 mm.; (8) 2:75 mm. The resting potential
was between 88 and 92 mV. during these records. Note the gradual changes in the shape of
thendimpo&wﬁdmdspikohkncy.-lnxt:theﬁmofﬁbe-pikemmhhp)omdagﬂmt
dishnoqlhoving;pmpng&ﬁonvdodtyof&boutlim.ec.inbothdimcﬁmﬁom
positions (5) and (6).
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ON THE PERMEABILITY OF END-PLATE MEM3RANE
DURING THE ACTION OF TRANSMITTER

By A. TAKEUCHI* axp N. TAKEUCHI

{ Department of Physiology, University of Utah College of
Medicine, Salt Lake City, Utah, U.S.A.

(Received 25 April 1960)
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Fig. 1. End-plate currenta and clamped membrane potentials rocorded from a
curarized end-plate in normal Ringer’s solution. Upper traces represent clamped
membrane potentials and lower traces feed-back currents containing the end-plate
currents. In A a square pulse was applied to the feed-back system to depolarize the
end-plate membrane. B, end-plate current obtained when the membrane was
clamped at the resting potential (85 mV). In C, D and E the membrane potential
was hyperpolarized to various values. The end-plate currents are superimposed
on the current which maintains the membrane potential at various levels. Upper
bar, 1 x 10-7A; lower bar, 10 mV. Time marker, 2 msec. Temperature 20° C.
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Fig. 7. E.p.c. equilibrium potential plotted against potassium concentration in out-
side solution on semilogarithmic scale (mean +s.n.). The line is drawn according
to (1/2-29) {5810g,q (126/K,)— 129 X 50) mV.
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SPONTANEOUS SUBTHRESHOLD ACTIVITY AT ‘
MOTOR NERVE ENDINGS

By P. FATT anp B. KATZ ,
From the Biophysics and Physiology Departments, University College, London
' (Received 5 December 1951)

Fig. 2. Examplo of miniature e.p.p.'s in a muscle treatod with 10 prostigmine bromide.
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9. Effect of Calack. A-C: three different experiments. Muscles soaked in reduced (}) Ca
concentrations; in B, prostigmine bromide 10— was present. Note: the records in 4 and the
*hiee top records in C were single sweep records. All other records were obtained with multiple
sweeps repeated at about 1 per sec, during eack of which the nerve was stimulated (at the
instant marked by an arrow), though there was not always an end-plate response (B). The
top record in 4, and the three top records in C show spontaneous discharges only. All other
records show e.p.p. respomses (o nerve stimulation, varying in stop-like manner between zero
and a few millivolts (e.g. B, bottom record). In some records (in 4 and C) spontaneous dis-
charges are scen on the same sweep, immediately before or after the e.p.p. response. For
comparison with the effect of Ca-lack, the relative constancy of the e.p.p. response in a
curarized fibre is shown in D (5 x 10— p-tubocurarine chloride; three successive records, each
with three superimposed sweeps). Volt scale: millivolts. Time: 50 c/a.
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J. Physiol. (1954) 124, 560-573

-QUANTAL COMPONENTS OF THE END-PLATE POTENTIAL

{ By J. peL CASTILLO anp B. KATZ
From the Department of Biophysics, Universuty C’ollegc London

(Recerved 25 January 1954)

Fig. 2. This muscle was treated with reduced Ca (0-9 mx) and 14 mu-Mg concentration. The top
part shows a few spontaneous potentials (traces separated by 1 mV steps). The lower part
(below the 50 cfs time signal) shows responses to single nerve impulses. Stimulus artifact
and response latency are indicated by a pair of dotted vertical lines. The proportion of
failures was very high: there are only five responses to twenty-four impulses.
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