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It was shown by Friedberger and Hartoch (1), that a prelimi-
nary injection of saturated sodium chloride solution enabled sen-
sitised guinea-pigs to survive a reinjection of the sensitising
antigen, which was sufficiently large to be uniformly fatal to
identically sensitised control animals. Friedberger and Langer
(2) have shown that sodium chloride given by the mouth in
sufficient quantity has a similar protective effect. Friedberger
and Hartoch attributed the effect of the salt to the well-known
inhibiting action of hypertonie solutions on the fixation of com-
plement, as studied in vitro. They found, indeed, that the miti-
gation of the symptoms following reinjection was attended by a
diminution in the loss of complement, which accompanies a
normal anaphylactic reaction. Since, according to Friedberger’s
theory, the complement plays an essential part in the production
of “anaphylatoxin,” any influence which inhibited complement-
fixation would, on this theory, prevent the appearance of anaphy-
lactic symptoms. Doubt has been cast on this explanation from
more than one quarter. Bornstein (3) pointed out that intra-
venous injection of salt in such quantities caused a considerable
dilution of the blood and increase of its volume, by the entry
of water from the tissues. He regarded this as an important
factor in the protective action. Ritz (4) showed that a prelimi-
nary salt injection protected against the action of “anaphyla-
toxin” prepared in witro, which, on Friedberger and Hartoch’s
view, should not be affected. The demonstration of the anaphy-
lactic reaction of isolated plain muscle, by Schultz (5), and by
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myself (6), occurring under conditions in which the action of
complement and the produetion of poisonous cleavage products
appeared to be excluded, suggested to me that the protective
action of salt injections might be due to a depression of the
responsiveness of the plain muscle. By the use of isolated organs
this possibility could be tested under conditions of ideal sim-
plicity.
METHOD

As in my former experiments the uteri of young virgin guinea-
pigs have been used throughout. Survivors from the standard-
isation of antitoxie (horse) serum have been used in all the exper-
iments on anaphylactic response. Both horns of the uterus have
been used in all experiments of this nature, the reaction of one
being tested in Ringer’s solution containing the usual 0.9 per
cent of sodium chloride, to control the degree of sensitiveness,
and the other being suspended in a similar solution, to which
a further amount of sodium chloride has been added, in pro-
portions varying in the different experiments. In some cases a
preliminary perfusion of the uterus was carried out, as described
in my previous paper. As perfusion fluid either the normal or
the hypertonic Ringer’s solution was used. The perfused horns
were then transferred to separate vessels, one containing the
normal, the other the hypertonic solution, kept warm and oxy-
genated. They were then tested in succession, each in the same
volume of its appropriate solution. The choice of hypertonic or
normal Ringer’s solution for perfusion had no influence on the
result, which was solely determined by the composition of the
fluid in which the test was made. Identiecal results were obtained
without preliminary perfusion. Care was also taken to perform
the tests in the opposite orders in different experiments, so as
to exclude any possible difference due to keeping one horn longer
than the other in the solution. The temperature of the test
solutions was kept uniform at 38°C. with special care. The use
of the two horns of the uterus affords an opportunity of obtain-
ing two anatomically and physiologically identical strips of unin-
jured plain musele, such as can be obtained from no other organ.
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This suggests the enquiry, how the effect of an inhibitor drug
will be changed by small changes in tonicity of the fluid in which
the organ is suspended. The inhibitor effect of adrenine on the
cat’s non-pregnant uterus can be repeated indefinitely with fairly
uniform result and is, therefore, suited to the experiment. The
only difficulty is occasioned by the fact that the inhibitor action
produced by increasing concentration persists till the concen-
tration is lowered again. It is not possible, therefore, as in record-
ing the effects of a stimulant drug on the guinea-pig’s uterus,
to make each effect start from the same tonus-level of the uterine
musecle. However, when the changes are within a very limited
range, it is easy to demonstrate the adjuvant effect of an increase,
and the antagonistic effect of a diminution of tonicity, to the
inhibitor action of adrenine. Figure 13 shows the diminishing
effect of equal doses of adrenine as the concentration of Ringer’s
_solution is lowered from 0.95 to 0.9 and 0.85 per cent NaCl.
In this case, again, the effect is not due to specific ionic action;
the addition of cane-sugar to the Ringer’s solution is as effective
in producing inhibition, or augmenting the inhibitor action of
adrenine, as the addition of an osmotically equivalent amount
of sodium chloride.

SUMMARY AND DISCUSSION OF RESULTS

These experiments, begun with the object of investigating the
influence of strong saline in protecting the anaphylactic guinea-
pig from the fatal effects of reinjection, have led to conclusions
of more general application to the activity of plain muscle. It
should be noted that it is with the tonus rather than with the
rhythmic activity of plain muscle that the effects deseribed in
this paper are concerned; though the probability of their appli-
cability to rhythm also is indicated by a few experiments which
I have made on isolated intestinal muscle, of which rhythm is
the predominant characteristic, as tone is that of the isolated
non-pregnant uterus. The abolition of the rhythm of isolated
intestinal musele, by addition to the Ringer’s solution of 1 per
cent of dextrose, has been previously described by Cohnheim (11).
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fibers of plain muscle undergo, in contraction, a shrinkage in both
dimensions, owing to loss of water to the intervening ground-
substance. Meigs (12) bases his theory on histological observa-
tions, on which my results have no bearing, and on the behaviour
of rings of plain muscle from the frog’s stomach extended by a
weight, when plunged into distilled water and saturated sodium
chloride respectively. In distilled water the ring, after a small
preliminary eontraction, slowly gives way and lengthens: in satu-
rated salt a small preliminary relaxation, followed by a steady
shrinkage, occurs. I would suggest that, if these observations
have any bearing on the physiological process of contraction,
it is only to the brief initial reaction—the last feeble response
of the dying cells—that significance can be attached. The latter
portions of Meigs’ curves seem to be adequately accounted for
by supposing that the dead tissue as a whole shows a diminishing
resistance to extension as its cells become disintegrated by dis-
tilled water, and that it shrinks as a whole under the dehydrating
influence of strong saline. When the changes of tonicity are
kept within such limits that they are consistent with the con-
tinued vitality of the musele fibres, as in the experiments with
which this paper deals, the effects correspond with the small
initial effects mentioned by Meigs, but regarded by him as negli-
gible, in comparison with the secondary and more prolonged
effects seen in his experiments

My object is to place on record observations, made inciden-
tally to another investigation, which may find their place in the
development of a theory of plain muscle activity, when further
light has been thrown on the subject from other aspects. The
results further seem worthy of attention from the purely practi-
cal point of view, that they indicate the necessity of precaution
against even small alterations in the concentration of the saline
bath, when long experiments are conducted on isolated plain-
muscular organs, especially when these experiments involve quan-
titative observations on the degree of response of the plain-muscle
to various stimuli. With a shallow layer of warm fluid, and a
vigorous stream of oxygen bubbling through it, concentration to
a degree sufficient to modify the response in an important degree









