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catecholamines during perfusion was greatly
increased by the simultaneous use of ascorbic acid,
which itself did nothing to transmission. In all the
experiments there was never an indication of
noticeable stimulation or facilitation of transmission.
All of the catecholamines blocked transmission in
doses varying from 50 v/ml upwards. With lower
concentrations no effect could be observed.
Epinephrine and norepinephrine appeared to be
equally effective in blocking transmission; dop-
amine was considerably less active. Of the drugs
tested, tryptamine appeared to be the most potent,
often causing considerable block of transmission
when perfused in concentrations as low as 10 y/ml.
It was often possible to show a transient block when
the drug was given as a single injection of 25 v into
the perfusion stream. Tyramine was somewhat
less active. 5-Hydroxytryptamine showed very
little if any effect on transmission although some-
times a slight potentiation was noticed. The
blocking action of some of the amines was potenti-
ated if given during the perfusion of a mono-amine-
oxidase inhibitor.

The Mode of Action of Acetylcholine on the
Adrenal Medulla. W. W. DoucLas and R. P.
Rueiv (U.S.AL).

It is commonly accepted that the sympathetic
nerves innervating the adrenal medulla are cholin-
ergic, and that acetylcholine is the physiological
stimulus which effects the release of catecholamines
from the adrenal medullary cells. In experiments
on perfused cat’s adrenals, we have obtained
evidence that the action of acetylcholine involves
some Ca dependent process. Thus when the
adrenals were perfused with Ca-free Locke’s solution
the amount of catecholamine liberated by acetyl-
choline fell to 5 per cent or less of the control value
obtained in Locke’s solution containing 2-2 mM
Ca. Moreover, there was a quantitative relation-
ship between the amount of catecholamine released
by acetylcholine and the Ca content of the perfusion
fluid: catecholamine output was about halved
when the Ca concentration was lowered to 0-5 mM,
and was increased by about half when the Ca con-
centration was raised to 8-8 mM. It was found that
Caitself (2:2 mM) caused secretion of catecholamine
when introduced after a period of Ca free perfusion:
excess Ca (to 35 mM) added during perfusion with
Ca containing Locke had no such effect.

These findings, that catecholamine secretion in
response to acetylcholine is related to the extra-
cellular Ca concentration and that Ca itself (in
appropriate conditions) causes catecholamine re-
lease, considered along with the known ability of
acetylcholine to effect permeability changes at other
post-synaptic sites, lead us to propose that acetyl-
choline causes catecholamine secretion by promoting
an influx of Ca ions into the adrenal medullary cells.

Abstracts of Papers

62 The Influence of Ganglion-blocking Agents on

Tissue Sulphydryl-Groups Content and
Analysis of the Action of Thiol Substances
on Impulse Tramsmission in Autonomic
Ganglia. S. A. Mirzovax (U.S.S.R.).

Some reactive groups of protein bodies un-
doubtedly play a responsible role in the primary
chemical reactions of pharmacological agents with
the receptors of effector organs. The present report
concerns the interaction of gangliolytics with the
tissue sulphydryl groups in structural homogenate.
The objects for study have been the superior
cervical ganglion and the ganglia of the vagal
intestinal fibres in cats. The observations have
shown that following the blocking of transmission in
ganglionic synapses by hexamethonium, Gangleron
or pentamine, a marked decreased in tissue sul-
phydryl content is observed. The experiments
prove that the chemical interaction of gangliolytics
with tissue reactive groups is not an accidental or
side effect of the examined preparations. In experi-
ments with nicotine it has been shown that the
preparation, in doses which augment the sensitivity
of ganglionic cells to electrical stimulation of pre-
synaptic fibres and facilitate transmission in inter-
neuronal synapses, causes an increase in tissue thiol
groups content. In large doses, the blocking effect
of nicotine on ganglionic transmission fully spreads
over the sulphydryl groups content.

Titration of the homogenate in the presence of
hexamethonium, Gangleron or pentamine, shows

. that the interaction of these preparations with the
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tissue sulphydryl groups takes place also in the non-
structural homogenate, and under the action of
hexamethonium, Gangleron or pentamine, a de-
crease is noted in sulphydryl groups content.

In perfo ion experiments an antagonism is ob-
served between the sulphydryl groups and ganglion-
blocking agents in their action on sympathetic
ganglia and ganglia of the vagal intestinal fibres.

Thus, gangliolytics exhibit a capacity to decrease
the thiol groups content and tissue sulphydryl
groups have a definite significance in the chemical
sensitivity of receptors towards ganglion-blocking
agents.

Lipid Solubility as an Important Factor for the
Penetration of Drugs into the Liver. H.
Kurz (Germany).

The relative rate at which various foreign organic
compounds of widely different chemical and
physical properties enter the liver tissue was investi-
gated in the isolated rabbit liver. The liver was
perfused from the portal vein with a drug-saline
solution at constant rate. The perfusate was
collected in small fractions over a period up to 5 hr,
The rate of disappearance of the drug was calcu-
lated from the decrease in concentration in the
perfusate. Protein-binding was eliminated by cal-
culation. The experiments were made at a tem-
perature near 0°C to avoid metabolic interference
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and antipyrine was used in all experiments as a
reference substance. The experiments showed that
compounds with a high oil-water partition co-
efficient disappeared most rapidly from the perfusate
while compounds with low water—oil partition
coefficient disappeared at a slow rate. The results
thus point to a lipoid barrier between blood and
liver tissue which seems to be qualitatively similar
to the blood-brain barrier. In a second experi-
ment drug penetration into the liver tissue was
studied by using tissue slices. This means that
drugs could enter the cells from the incubation fluid
without passing through the walls of the blood
vessels. In these experiments no important differ-
ences in the rate of penetration of the various
compounds could be detected. This suggests that
the main obstacle for the penetration of drugs is
located within or in the close vicinity to the walls of
blood vessels.

64 The Inhibitory Effect of Sodium Lauryl

Sulpbate on the Intestinal Absorption of
Glucose and its Potentiation of Phloridzin,
J. A. Nissim (United Kingdom).

The inhibitory effects of cationic quaternary
ammonium germicides, such as trimethylhexadecyls
ammenium stearate, cetrimide and domiphen, on
the intestinal absorption of nutrients have been des-
cribed previously.'V Striking enhancement of
inhibitory activity on the intestinal absorption of
both glucose and sodium butyrate was achieved in
cetrimide-phloridzin combinations, which was of
the order of 50-100 times for the former and 10-15
times for the latter.'®

These studies have now been extended to sodium
lauryl sulphate. This is an anionic surface-active
germicide, which showed no histological injury to
the intestinal mucosa when perfursed or injected.
The compound was perfused into the intestine of
pure strain C3H mice with 0-2 per cent glucose in
normal saline (25 ml) in half-hour experiments,
Values of the percentage absorption of glucose are
given in Table 1, and are compared with those
obtained with cetrimide.

Sodium lauryl sulphate exhibited a weak inhibi-
tory effect as compared with cetrimide or phloridzin,
The potency ratio of lauryl-phloridzin combinations
to phloridzin alone, however, was 5-8 with fiducial
limits at P = 0-01 of 12-3 and 2-9, while the
potency ratio of cetrimide-phloridzin combinations
to phloridzin was 16-2 with corresponding fiducial
limits of 40-7 and 7-6. Striking reduction of
glucose absorption was shown by surfactant-
phloridzin combinations at concentrations of the
drugs which possessed no inhibitory activity what-
ever when perfused along {first column). Further,
in spite of poor intrinsic activity, sodium lauryl
sulphate showed considerable phloridzin-potenti-
ating effect, which was only 1/3v1/2 that of cetri-
mide.

Table 1
Percentage absorption of glucose. Figures repre-
sent mean of four experiments except where
number is indicated in brackets. Control percent-
age absorption in 27 mice = 35-4 4 1-1

Concentration of substance in perfusion fluid

Substance
0:001% 0-002% 0-01% 0-029% 0-1°%, 05%

Cetrimide |46'6  30-4(10) 24-1 37
Phloridzin | 34-3(8) 18:6(8) 10-8(8) —0-9(8)
Sodium

lauryl

sulphate 34-9 283 20-8  19-0(3)
Phloridzin?

+Cetrimide| 7-0 51 —16

Phloridzin?®

+S.L.S. 165 84 4

Phloridzin?
+S.L.S. 23

(1) Equal conc.
(2) S.L.S. cone. 10 times that of phloridzin.

1. Nissiv, J. A. (1960a), Nature {Lond.), 185, 222;
(1960b), Nature (Lond.), 187, 3053; (1960c),
Nature, 187, 308.

2. Nissiv, J. A. {(1961). Submitted for publication.

Intestinal Absorption Influenced by Calcium-
binding Substances. E. Socnen (Norway).

The presence of calcium-binding substances
(Ca-bs.), EDTA, sodium fluoride and sodium
oxalate, in the gastrointestinal tract reduces the
effect of orally administered drugs. Thus lethal
oral doses of strychnine or barbiturates leave the
animals unaffected or only slightly influenced when
given concomitantly with Ca-b.s. A decreased
plasma level of barbiturate and sulphonamides is
found in experimental animals, compared to con-
trols as previously reported.

Further study has revealed that the decreased
plasma concentration is not due to increased renal
excretion. The influence of Ca-bs. on factors
determining the rate of intestinal absorption has
therefore been more closely studied.

Perfusion experiments on isolated small intestine
in situ and experiments on isolated everted loops of
small intestine in vitro have shown that the trans-
mucosal translocation of water, glucose and sulph-
onamides and the utilization of glucose, is reduced
by Ca-b.s.

The retard rate of transmucosal translocation is
supposed to be caused by the effect of Ca-b.s. on
glucose metabolism.

In the intact animal the observed alteration in
gastric and intestinal fluid transport results in a
dilution of the Initially administered solution.



