316P

PROCEEDINGS OF THE B.PS., 16th-18th DECEMBER, 1980

DEMONSTRATIONS

An isolated programmable stimulator for the
determination of ventricular fibrillation
threshold

R.A. BUTCHER, M.G. DODDS & D.J. TWISSELL

Pharmacology Dept., and Research Central Services Unit,
Glaxo Group Research Ltd., Greenford, Middx. UB6 OHE.

The determination of the electrically-induced ven-
tricular fibrillation threshold in open-chest anaesthe-
tized dogs is a useful test for potential anti-fibrillatory
drug activity. Vulnerability to ventricular fibrillation
may be determined by passing trains of constant cur-
rent pulses through bipolar epicardial electrodes dur-
ing the T wave of the ECG, and increasing the current
intensity until fibrillation ensues. The heart is then
defibrillated by DC shock and the determination
repeated at intervals. Drugs that reduce the asyn-
chrony in recovery of excitability of myocardial fibres
raise the fibrillation threshold; myocardial ischaemia,
which increases the inhomogeneity of recovery pro-
cesses, reduces the threshold (Moore & Spear, 1975).

The stimulator described here is designed to oper-
ate automatically. It enables repeated determinations
of the threshold to be performed with maximum
reproducibility, and avoids the tedious attention
required using a manually-operated system. The
stimulator delivers trains of constant current rec-
tangular pulses at intervals to the fibrillating elec-
trodes, either during pacing or with the heart in spon-
taneous rhythm. Pulse train delay following ventricu-
lar activation (QRS) and train duration are both vari-
able, and atrial pacing is interrupted automatically for
1 s after stimulation. The current intensity of success-
ive pulse trains is increased automatically by a pre-
selected value (0.1-9.9 mA) until fibrillation occurs.
Further delivery of pulse trains is then stopped auto-
matically by operation of a blood pressure level
detecting circuit in the stimulator, and a warning
sound is emitted so that defibrillation can be per-
formed without delay.

The R wave is detected in the stimulator and in-

itiates a variable delay before generating a pulse train

(Figure 1). During pacing, part of the pacing signal is
used to prevent accidental triggering by the pacing
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Figure 1 Arrangement of the programmable stimulator for determination of ventricular fibrillation threshold.
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artefact in the ECG waveform. The pulse train con-
sists of 2 ms pulses at an adjustable repetition rate
determined by a variable frequency oscillator, and
these drive the pulse isolation unit. The current out-
put is determined by the contents of the binary-coded
decimal (BCD) counter. The initial value of the out-
put current is pre-set by thumbwheel switches. Suc-
cessive pulse trains are delivered after a pre-selected

minimum interval, and incremented automatically by
a pre-selected amount.
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The use of K-sensitive electrodes to study

drug-induced release of K from suspensions of
isolated hepatocytes

G.M. BURGESS, T.M. COCKS &
D.H. JENKINSON

Department of Pharmacology, University of College London,
Gower Street, London WCIE 6BT.

Many cells respond to hormones and neurotrans-
mitters with an increase in membrane permeability
which, if maintained, may result in substantial net
movements of ions. These movements can be studied
by means of ion-sensitive electrodes which may be
intracellular or extracellular. The aim of the demon-
stration is to illustrate how an extracellular K-sensit-
ive electrode can be used to give a rapid and continu-
ous record of the K movements that follow the appli-
cation of a range of agonists to guinea-pig isolated
hepatocytes. This preparation was chosen because
liver cells can be obtained in large quantities and they
possess a number of different receptors each of which
can increase K permeability, though not necessarily
by the same mechanism (for a review see Putney,
1978). The resulting net losses of cell K can be readily
recorded as increases in extracellular K concentration
by means of a K-sensitive electrode placed in the cell

suspension. The method is equally applicable to the
study of net K movements in tissue slices prepared
e.g. from the liver or salivary glands (Batzri, Selinger,
Schramm & Robinovitch, 1973).

The electrodes are based on the use of the K-selec-
tive ionophore valinomycin which is incorporated in
a PVC membrane in the way described by Band, Kra-
tochvil & Treasure (1977). A minor modification of
their procedure was to form the membrane on a sup-
port consisting of a disc of filter paper (dia. 2-4 mm)
placed in the end of a piece of PVC tubing. Electrodes
made in this way are more selective than commer-
cially available K-sensitive glass electrodes, and are
also much less expensive.
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Currents recorded from single
acetylcholine-activated ion channels in skeletal
muscle membrane

D. COLQUHOUN, D.C. OGDEN &
S.A. SIEGELBAUM

Department of Pharmacology, University College London.

A demonstration will be given of the technique, due
to Neher, Sakmann & Steinbach (1978), for recording

current flow in small areas of membrane, electrically
isolated by means of a polished glass pipette pressed

against the cell surface. Recordings will be shown of
current flow due to the opening of single ion channels,
activated by acetylcholine or suberyldicholine, and
the changes produced in these currents by the action
of local anaesthetic drugs.
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Pharmacological analysis of leptazol induced
epileptogenic activity in the anaesthetized rat

A.P. KENT & R.A. WEBSTER
Department of Pharmacology, University College London.
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Studies on folic acid induced epileptogenic
kindling in the rat

A.A. MILLER, R. ODONNELL &
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Departments of Pharmacology, Wellcome Research Labora-
tories, Beckenham and University College London.

R.O’D. is an SRC student (CASE).

GABA and benzodiazepine modification of 'C
glutamate release from rat spinal cord slices

SANDRA VELLUCCI & R.A. WEBSTER
Department of Pharmacology, University College London.
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Voltage clamp recording from rat
submandibular ganglion cells

A. GURNEY & H.P. RANG
Department of Pharmacology, University College London



