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an increase in rate of rise and, in some cases, & pro-
longation of its decay time, as a consequence of the
addition of adrenaline. As the ‘generator potentials’
would normally present spontaneous fluctuations in
shape in the course of the experiments, statistical
analysis of the changes caused by the amines was
necessary. The modifications in ‘generator potential’
mentioned above proved to be highly significant.
The possibility of an antagonistic effect between
adrenaline and procaine being responsible for these
modifications may be discarded, since the same
changes in ‘generator potential’ were found when
other entirely different procedures for blocking of
the action potential were used. A similarity between
the facilitatory effects of adrenaline at diverse
structures at which impulses are generated becomes
apparent by comparing the increment of the ‘end
plate potential’ of skeletal muscle?, the alteration in
the ‘generator potential’ of the heart’s pacemakers®
and the changes in ‘generator potential’ of a sensory
nerve ending reported here.
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Binding of Histamine in Mammalian
Tissues

MucH of the histamine in mammalian tissues is
contained in tissue mast cells'; but it is by no means
certain how it is held at high concentration inside
these cells. Evidence suggests that the mast cells do
not produce the histamine but have a specitic faculty
of storing this compound. However, storage does
not occur until metachromatically staining granules of
heparin become visible in the cytoplasm of the cells.
Experiments have been carried out, therefore, to study
the affinity of histamine and heparin for one another.

When heparin (20 mgm.) and histamine acid
phosphate (1 mgm.) are mixed in solution, and
alcohol (70 per cent) or acetone is added, the pre-
cipitated heparin removes about 70 per cent of the
histamine from the solution when the pH is around 5.
The combination, however, is dependent upon pH,
since at neutral or alkaline reaction much less
histamine is removed by the heparin. Fig. 1 illus-
trates this point and compares the combination of
heparin and histamine base (B, pH 9) with that of
heparin and histamine acid phosphate or dihydro-
chloride. The precipitated heparin-histamine com-
plex can be washed with alcohol or acetone without
loss of histamine, but the complex is easily rendered
soluble by water, saline or weak acid. 1f adenosine
triphosphate (1 mgm.) is also present in the solution
before precipitation, the uptake of histamine by
heparin is increased to more than 90 per cent.

The staining properties (for example, with toluidine
blue) and chromatographic behaviour of the complex
resemble those of the natural mast cell granules
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T'ig. 1. Diagram to illustrate the distribution of histamine between

the supernatant liquid (clear areas) and the precipitate of heparin

(shaded areas). A, Histamine acid phosphate; B, histamine

base ; C, histamine dihydrochloride; D, histamine acid phos-

phate with adenosine triphosphate. All columns represent the
means of ten experiments

isolated from mouse connective tissue?. Further, the
morphological characters of the precipitated complex
approximate to those of the living granules.

The formation of the complex is fairly specific for
histamine, since adrenaline, noradrenaline and 35-
hydroxytryptamine are not removed under similar
conditions. Certain basic amino-acids such as
arginine, lysine or ornithine combine with heparin
when alcohol is added® ; and it is of interest to find
that these amino-acids are bases of sufficient strength
to displace histamine from its attachment to the
acidic residue of heparin in the tissues by some kind
of cation exchange!.

Thus the base histamine and the acid heparin can
form a complex ¢n vitro. The proportions of the two
substances present in the complex, namely, one part
of histamine to twenty parts of heparin, are similar
to those found in extracts of tissues which are rich
in mast cells’. So far it has not been possible to
releagse the histamine from the synthetic histamine
heparinate without solution of the heparin.
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Enzyme-Substrate Complex Formation : a
First Stage in Ribonuclease Activity

THE exact intermediate steps in the breakdown
caused by ribonuclease enzymic activity awails
clarification in spite of the many methods currently
used in the measurement of ribonuclease activity.

The method presented here was found very useful
for demonstrating the stepwise ribonuclease enzymic
specificity. The technique depends on the fact that
basic dyes which normally polymerize in aqueous
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