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The effects of saponins on the transporting epithelium of isolated frog skin

A. R. BrasH* and A. W. CUTHBERT, Department of Pharmacology, University of
Cambridge

The stimulus for this work was the observation that saponins (0-05-1-0 mg/ml)
applied to the outer surface of frog skin (Rana temporaria) caused a precipitous fall
in trans-epithelial potential (PD) with only a minor effect on sodium transport as
measured by short circuit current (SCC). The actions of saponins differ from those of
antidiuretic hormone, which cause both SCC and PD to increase, and from those of
theophylline, which cause SCC to increase and PD to fall. In the presence of saponins
and in spite of low PD values antidiuretic hormone was still able to activate the trans-
port mechanism and increase SCC and PD.

The effects of saponins were associated with a fall in DC resistance, both in the
absence (sodium replaced by choline) and presence of sodium. Sodium and chloride
diffusion SCCs in skins which were not actively transporting were increased by
saponins. Experiments with 22Na showed that saponins increased both the inward and
outward sodium fluxes, although on one occasion the PD fell while the SCC and
forward flux remained constant.

When skins were exposed on the outside to *C-inulin the penetrable space was
only 1:34029 (mean -+ S.E.M.; three experiments), whereas if saponins were also
present on the outside the penetrable space increased to 12-242-39 (three experi-
ments). These values were significantly different (P<<0-01). When inulin space was
determined in the conventional manner it was 36-7-+1-8% (six experiments) and in
the presence of saponins it increased to 44-141-7%; (six experiments). These values
were also significantly different (P<<0-05). The increase in inulin space caused by
saponins is probably an underestimate since some inulin remained in the saponin-
treated skins, probably by resealing of the cells when they were leached in distilled
water. In two experiments saponins caused an increase of 26-7% in the inulin space
when allowance was made for the inulin left in the tissue.

These findings show that inulin, and hence ions, can penetrate into and perhaps
between the cells when saponins are added to the outer bathing fluid. This effect is not
surprising considering the well known lIytic actions of saponins (Dourmashkin,
Dougherty & Harris, 1962). Thus the sodium-selective diffusion barrier at the outer
skin surface is short-circuited and the PD falls. The classical model of a sodium
transporting epithelium is an outer rate-limiting diffusion barrier and an inward
facing unsaturated ion pump (Koefoed-Johnson & Ussing, 1958) predicting that the
rate of sodium transport is controlled by the permeability of the outer surface to
sodium. Yet the increase in permeability induced by saponin never caused an increase
in SCC, implying that ions were not entering the transporting pool.
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Platelet aggregation by very low intensity acoustical energy and its inhibition by drugs

F. MicHAL (introduced by G. V. R. BoRrN), Department of Pharmacology, Royal
College of Surgeons, Lincoln’s Inn Fields, London, W.C.2

A new technique was developed in which the aggregation of blood platelets in
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platelet-rich plasma in vitro was induced by acoustical energy of very low intensity.
The aggregation of platelets was probably caused by the release from platelets of
adenosine diphosphate (ADP) and 5-hydroxytryptamine (5-HT) and this release
was similar to the release of nucleotides and amines occurring during the second
phase of platelet aggregation.

The platelet-rich plasma was prepared from citrated blood of man or sheep.
Samples of platelet-rich plasma were stirred in the Born aggregometer and high fre-
quency (20,000 Hz) acoustical power was delivered to the samples through a micro-
probe attached to a piezoelectric transducer. The intensity and the duration of the
stimulus was accurately controlled at very low levels (2-100 J) which did not cause
obvious platelet disruption. Following the measured application of the acoustical
energy, platelets aggregated. The initial rate and extent of aggregation depended on the
total amount of energy delivered into the sample; the temperature did not increase
significantly. Aggregation was reversible and the platelets could be aggregated again
after disaggregation.

Some drugs which have a stabilizing effect on cell membranes (Seeman & Wein-
stein, 1966) prevented or reduced aggregation caused by low intensity acoustical
energy. Chlorpromazine (1 x 10-Mm), amitriptyline (1 X 10-M) or imipramine (5 X 10-"m)
inhibited the effect in concentrations which normally are ineffective in preventing
aggregation caused by ADP. Bromolysergic acid diethylamide and lysergic acid
diethylamide inhibited the effect in concentrations (1Xx10-8M) which normally
inhibit platelet aggregation caused by 5-HT, but the inhibition was not complete.
The effect was inhibited also by adenosine (1Xx10-3M) and 2-chloroadenosine
(5x10-%M). The specific inhibitor of ADP, 2-methylthioadenosine-5'-phosphate
(Michal, Maguire & Gough, 1969) caused only a partial inhibition of sonic aggregation
(1 x 10-*m).

These observations indicate that the platelets release material including ADP
and 5-HT when subjected to the low intensity acoustical vibration. Membrane
stabilizing drugs probably prevent the release from occurring and the specific antag-
onists of ADP or 5-HT prevent the subsequent action of the released substances
on the platelets.
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Formation and release of prostaglandins by platelets in response to thrombin

J. B. SMiTH and A. L. WIiLL1S, Department of Pharmacology, Royal College of Surgeons,
Lincoln’s Inn Fields, London W.C.2

When thrombin acts on resuspended platelets of man, pig, rabbit and guinea-pig
there is a release of substances which increase vascular permeability (Packham,
Nishizawa & Mustard, 1968). In rabbits, this permeability effect is abolished by anti-
histamines. Prostaglandins E; and E, have been shown to increase vascular perme-
ability in rats (Crunkhorn & Willis, 1969) and this effect is also blocked by anti-
histamines. It was, therefore, worthwhile to find out whether thrombin causes



