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Fig. 37. Effect of potassium concentration on miniatut"e discharge freqt 

Normal. potassium concentration was 5 mM. Note that both scales are loga 

mic. Circles represent mean frequency at approximately twenty junctions 

with bars placed at !. 2 S.E. of mean. Hollow circles: muscles in. soluti 

with normal magnesium (lmM) and calcium (2mM). For the five points beyo 

10 mM potassium (r = 0.98) the regression line for log. frequency on log 

potassium concentration has been drawn. Filled circles: muscles in solu 

containing 12.5 mM Mg, normal Ca (2 mM). 
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Fig. 38. Relation bet\veen quantal content of response and resting disch 

frequency at 23 junctions in one preparation. r = 0.761 Student's t = 5 

f = 21. Full line is regression line for quantal content on frequency w 

broken lines at t 2 S.E. of estimate. Ca lmM, Mg 12.5 mM. 
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Fig, 39~ Relation between quantal content of response and resting disct 

frequency at 37 junctions in one preparation. r = 0.68, Student's t = 5 

f = 35, Full line is regression line for quantal content on frequency w 

broken lines at :!:. 2 S.E. of estimate. Ca. 1.5 mM, Mg 12.5 mM. 
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Fig. 40. Derivation. o:f quantal content o:f an e.p.p. Curve R: intracelJ 

recorded action potential o:f an intramedullary motor axon o:f a cat. 

Curve C: same action potential corrected (by subtangent analysis (Rushto 

1937)):for distortion by recordin.g system. Bars indicate 0.02 msec inter 

:for which the expected :frequency o:f the miniature discharge was calculat 

See text. Inset: theoretical relationship between discharge :frequency a 

displacement o:f membrane potential (:from Fig. 37) used in calculation. 

Strictly, the ordinate scale as labelled represents the :frequency which 

would be attained by a terminal With a resting discharge rate o:f 1 per s• 

when the membrane was depolarised by an amount shown in the abscissal s~ 

In general, the ordinate scale represents the :factor by which the :freque1 

would be altered :for a given displacement o:f membran.e potential, de polar: 

tion raising the :frequency and hyperpolarisation reducing it. Full line: 

relation in normal solution. Broken line: relation in solution containit 

12.5 mM Mg. 
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Fig, 41. A: theoretical. frequency distribution of stimulus-response 

intenals for the quanta involved in a large series of responses in 12.5 mM 

Mg. B &: C: obsened distributions of latencies of responses at two junction 

in 12.5 mM Mg. 766 responses in :a, 895 in c. See text. Ordinate: percenta 

of total number of latencies falling in a. given class interval. (Note class 

interval for A is 0.02 msec and for B & C 0.04 msec.) Common abscissal scale 

has an arbUrary origin corresponding to briefest latency. Mean. stimulus-

response interval in B was 1.8 msec and in C 1.2 msec. 
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Fig, 42. Selected sweeps from the experiment of Fig. 41B to illustrate 

variation in stimulus-response intervals. A check was made on an expanded 

sweep that the stimulus position did not vary on the sweep. After this 

check the portion of the sweep containing the responses was expanded to 

full screen width. 
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Fig. 44• Frequency distribution of amplitudes of 82:> spontaneous potential! 

at a junction with a high proportion (ca. 9%) of giant potentials. Ampli­

tudes grouped into brackets of l/15 mV. Note the distinct periodicity in 

the distribution. Discharge frequency was 3.09 per sec. 
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Fig. 45. Record i'rom a fibre With double innervation. Note fast (rising 

Phase 0.6 - 0.9 msec) and slow (rising phase 1.4 - 2 mseo) potentials. 

Discharge frequency of :fast potentials was 1.57 per sec and o:f slow J?Oten-

tiaJ..s 0.68 per sec. See also Fig. 46. 
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Fig. 46. Frequency distribution of amplitudes of A: 609 fast and B: 263 

slow potentials in the fibre of Fig. 45. Amplitudes grouped into brackets 

of 1/15 mV. Note difference between modal amplitudes of A and B; also 

that each population has a marked 1tail 1 of giant potentials. 



Fig. 47. Simultaneous intracellular recording at a junction (upper, clean 

record) and extracellular recording :from the pared phrenic n.erve (lower, 

n.oisy record) in a preparation treated with prostigmine bromide 10-6~. Note 

that the action potentials (circled) in the phrenic nerve are not associated 

with the giant potentiaJ.s. Voltage oaJ.ibrations: 2 mV :for intracellular 

record, 4tV :for extracellular record. 
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Fig. 48. Effect of electrotonic polarisation mf a nerve terminal on. the 

incidence of giant potentials. A: Frequency distribution of amplitudes of 

458 con.secutive poten.tials at a resting junction (discharge frequency 10.2 

per sec) with a high proportion of giant potentials. Amplitudes grouped 

into brackets of l/15 mv. B: Frequency distribution of amplitudes of 478 

consecutive potentials at the same junction as A after discharge frequency 

had been increased to 117 per sec by depolarisation. of the nerve terminal. 

Note that the modal amplitude is unchanged but the relative frequency of 

giant potentials has declined markedly. (Strictly, the potentials were not 

'consecutive' in either series, because potentials whose peaks occurred 

during the 3 msec 'flyback' of the C.R.O. beam were discarded~ 
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F,ig._ 49. Effect of potassium on serial increase in the mean amplitude 

of corresponding responses of 80 brief teta.ni at a junction in 12.5 mM Mg, 

normal Ca. Ordinate: Ratio of mean response amplitude to mean amplitude of 

the :first response. Tetanus :frequency 160 per sec (see also Figs. 26, 27 & 

50). 
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Fig. 50. Effect of potassium on the :r,attern of responses to a long tetanus 

in a diaphragm in 1.5 mM ca, 12.5 mM Mg. Extracellular recording. Ordinat• 

Ratio of response amplitude to amplitude of the first response. Tetanus 

frequenc)' 12:> per sec. This low frequencl' was necessarl' to avoid overlap 

of successive e.p.p.s in this particular preparation. 
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Fig. 51. A & B: These graphs reproduce Fig. 30 A & B and show the effect 

of a tetanus of 3,400 impulses (ax> per sec :for 17 sec) on discharge :fre-

quency and response amplitude respectively. Mg 12 mM, Ca normal, KCl normaJ 

(5 mM). C & D: corresponding effects by the same tetanus at the same 

junction. after potassium concentration was increased to 15 mM. 




