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are obtained when phenethylamines and imidazolines 
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are used as agonists (Sanders & others, 1975). 9M-17859. 
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Neuromuscular action of the anticholinesterase RX7260 1 in the frog 
R. WHITTAKER, School of Pharmacy, Liverpool Polytechnic, Byrom Sireet, Liverpool, L3  3AF, U.K. 

RX72601 (cis-2-(3-hydroxyphenyl)-l-pyrrolidinocyclo- 
hexane methobromide) is a member of a series of phenyl- 
cyclohexamines which has anticholinesterase properties 
in vitro (Dettmar, Lewis & others, 1974). Metcalf & 
Dettmar (1975) reported that after injection into 
anaesthetized animals, RX72601 inhibited acetyl- 
cholinesterase in arterial blood and this would explain 
the antagonism of non-depolarization neuromuscular 
blockade which they observed in several animal species. 

I have used intracellular recording, which is a precise 
technique for evaluating drug action on neuromuscular 
transmission (Riker & Okamoto, 1969) to provide 
information on the mode of action of the drug and to 
ascertain if a pre-junctional action increasing trans- 
mitter release is also present, which would account in 
part for its anti-curare property. 

Experiments were made on frog (Rana temporaria) 
isolated sartorius nerve muscle preparations at 17-20" 
employing the usual techniques for intracellular record- 
ing (Fatt & Katz, 1951) with glass capillary micro- 
electrodes filled with 3 M KCl and resistances 5-10 
Mohms, connected through a cathode follower to a 
Tektronix Type 502A dual beam oscilloscope. Simul- 
taneous d.c. recording was made on paper using an 
ink-writer Mingograf 34, at low amplification for mem- 
brane potentials and ax .  recording at higher amplifica- 
tion for miniature endplate potentials (m.e.p.p.s.) and 
endplate potentials (e.p.p.s.). The frequency response of 
the recording system was flat from 5-500 Hz (-3db at 

Hz and 700 Hz). The composition of the standard 
hysiological solution was (mM): NaCl, 103; KCI, 1; 
aCl,, 1.8; NaHCO,, 1.2. 

The electrode was inserted at an endplate and when 
the membrane potential was stable m.e.p.p.s. were 
recorded as controls. With the electrode still in position 
the effect of RX72601 on m.e.p.p.s. was tested either by 
adding a solution of the drug to the bath fluid or ex- 
changing the bath fluid for one containing the drug and 
recording m.e.p.p.s. for periods up to 5 min. The bath 
fluid was then replaced by normal Ringer solution and 
further records taken. To avoid cumulative effects, in 
each experiment the effect of one drug concentration 
only was recorded from a single muscle fibre. Con- 
centrations of RX72601 (2 x IO-*M and over) increased 
m.e.p.p. amplitude without altering discharge frequency 
or the resting membrane potential (Fig. la and b). From 
4 experiments the mean % increase in amplitude of 
m.e.p.p.s. (with s.d.) induced by RX72601 (2 x lo-%) 
was 90(18). At high concentrations of 1 x 1 0 - 6 ~  mem- 
brane depolarization was not > 5 mV. 

To observe the effect of the drug on e.p.p.s., neuro- 
muscular transmission was blocked by adding a solution 
of tubocurarine chloride to the bath fluid and e.p.p.s. 
were elicited in response to nerve stimulation at 1 Hz. A 
solution of RX72601 was then added to the bath fluid 
and further records from the same endplate showed in- 
creased amplitude of e.p.p.s. (Fig. Ic and d). 12 experi- 
ments were undertaken to provide an estimate of the 
mean acetylcholine quantum content of e.p.p.s., by 
analysis of their amplitude variance using a Single 
muscle fibre recording in each experiment. The formula 
used to determine mean acetylcholine quantum content 
(m) 0fe.p.p.s. was: m = (mean e.p.p.),/(e.p.p. variance). 
At least 100 e.p.p.s. were recorded as controls and in the 
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FIG. 1. The effects of RX72601 on n1.e.p.p. and e.p.p. amplitude. (a) Control m.e.p.p.s. recorded intracellularly 
from one endplate of a frog sartorius muscle fibre (membrane potential 80 mV). (b) m.e.p.p.s. recorded from the 
same endplate in the presence of RX72601 (2 X 10-*M). (c) Control e.p.p.s. recorded intracellularly from one 
endplate of a curarized frog sartorius muscle fibre (membrane potential 83 mV), with nerve stimulation 1 Hz. (d) 
e.p.p.s. recorded from the same endplate in the presence of RX72601 (2 x 1 0 - * ~ ) .  Calibrations: m.e.p.p.s., 1mV 
and 20mS: e.p.p.s., 1mV and 1s. 

presence of RX72601, with nerve stimulation rate of 
1 Hz. The sizes of the e.p.p.s. were corrected for non- 
linearity of the endplate response and the resting mem- 
brane potential of the muscle fibre using the method of 
Elmqvist & Quastel (1965). The control value (with 
s.e.m.) for the mean acetylcholine quantum content was 
130(14)and in the presence of the drug 158(22).Thereis 
no significant difference between these values (Student’s 
t-test, P < 0.1). 

Since RX72601 did not alter transmitter release, the 
increased amplitudes of both m.e.p.p.s. and e.p.p.s. 

probably reflects inhibition of cholinesterase. Although 
multiple sites for drug action are present at the neuro- 
muscular junction it seems likely that the anticholinester- 
ase action of RX72601 is of prime importance in the 
facilitation of neuromuscular transmission reported 
here and would explain the anticurare actions of this 
drug observed by Metcalf & Dettmar (1975). 

I am grateful to Mr C. E. Lythe for technical assist- 
ance and to Reckitt and Colman for the gift of RX72601. 
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