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LIBERATION OF LYSINE FROM INTERNAL ENVIRONMENT OF
STREPTOCOCCI.

The rate of liberation of these amino-acids under the influence of
tyrocidin can be demonstrated as in the accompanying graph. The
internal concentration of lysine in a cell-suspension containing 45 mgm.
dry weight S. feecalis cellsfml. was assayed as usual. In three further
manometers the lysine — carbon dioxide output was followed with the
intact cell suspension as substrate until this had ceased after 10-15 min.;
amounts of tyrocidin corresponding to 1:0, 0-6 and 0-3 mgm. tyrocidin
hydrochloride respectively were then added from a second side-bulb.
An immediate evolution of carbon dioxide took place, showing the
very rapid liberation of lysine from the cells after the addition of
tyrocidin. 1-0 mgm. tyrocidin resulted in the liberation of all the
internal lysine as assayed in disintegrated cells; the curve shows
that the smaller quantities of tyrocidin resulted in the liberation of
correspondingly smaller amounts of lysine. The curves suggest that the
smaller quantities of tyrocidin liberate all the internal Iysine from a
proportion of the celly; this is confirmed by the addition of further
amounts of tyrocidin after the evolution of carbon dioxide ceases,
when the Tesidual lysine is liberated. Addition of further tyrocidin
has no eftect in the manometer to which 10 mgm. has already been
added. ™ .

The cytolysis produced by tyrocidin occurs very rapidly and there
appears to be a guantitative relation between the amount of tyrocidin
added and the number of cells lysed. The lytic effect is sufficient
to explain the bactericidal action of tyrocidin, since in these experi-
ments 10° cells are lysed by 1-0 mgm. and 10® cells by 0-1 mgm., while
the amounts of tyrocidin necessary to sterilize cells in culbure is found
to correspond to 0-1 mgm./ml. for 10¢ cells/ml. or to 0-001 rogm./ml.
for an inoculum of 108 cells/ml. Similar curves to those shown in the
figure are obtained if the experiment is repeated in acetate buffer at
pH 4-5 using the glutamic acid decarboxylase for the estimation of
internal glutamic acid. It follows that neither the lysine nor the
glutamic acid decarboxylase is inhibited by concentrations of tyrocidin
up to 0-3 mgm./ml. under these conditions. .

Repetition of these experiments with other antibiotics shows that
similar results are obtained with approximately the same guantities
of cetyl trimethyl ammonium bromide or Aerosol O.T. No such
effect can be demonstrated with gramicidin, sulphathiazole, acriflavin
or penicillin. A suspension of 10° cells/ml, requires 1-0 per cent phenol
for sterilization in 30 min., and phenol in this concentration can be
shown to release glutamic acid from the’cells in the above manner.
The lysine enzyme is inactivated by this _concentration of phenol,
but investigation of the lysine content of cells centrifuged out of
1-0 per cent phenol and washed prior to assay shows that the internal
lysine has also been liberated. 'tl"he bafcttlc;.ricu%lal actlgn of pheno! would

ue to disruption of the cell-membrane.
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Oxidation of Sulphur Dioxide During the Slow Combustion
of Carbon Monoxide

IN many high-temperature oxidations, atomic oxygen has been
postulated as playing a part in the development of reaction chains,
and there is need of techniques which can give independent proof of
their existence. Gaydon' has described a technique involving the
introduction of nitric oxide to flames in which the presence of oxygen
atoms in the flames is tevealed by the yellowish-green emission
observed due to the association reaction

NO + O = NO;y + h».

_Recently, it has been suggested® that the oxidation of sulphur
dioxide added to carbon monoxide-air, hydrogen-air and methane-air
flames respectively takes place through reaction with oxygen atoms
formed in the combustion processes. The presence of a few parts per
niillion of sulphur trioxide in combustion gases can be demonstrated
qualitatively by observing the extent of sulphuric acid mist formation
when the gases come into contact with water, and this technique has
been extended to a study of the oxidation of sulphur dioxide during
the slow combustion of carbon monoxide — oxygen mixtures.

A flow method was vsed in which a €O + 30, mixture containing
1 per cent sulphur dioxide was passed at a rate of 400-500 c.c. a
minute through a heated Pyrex tube, 3 cm. in diameter and 30 cm.
in length. The gases were supplied direct from cylinders and were
used undried, the water vapour content being about 0-09 per cent
by volume., The temperature of the tube was raised at a steady rate
of 5° C. a minute and the products of combustion were bubbled through
water, any mist formed being observed in the bubbler.

No mist formation was observed until 600° C. was reached ; there-
after it increased in intensity through the ‘cool flame’ region around
620° C. up to the ignition temperature; in the course of the first
few runs this fluctuated slightly, but a steady value of 665° C. was
finally obtained under these conditions. The growth in mist forma-
tion with increasing temperatures became 8o reproducible in successive
runs that eventually it was possible to predict when ignition was
about to take place.

In view of the well-known catalytic effect of water vapour on the
oxidation of carbon monoxide near the upper limit*¢, some experiments
were carried out on the influence of water vapour on the formation
of acid mist. As the water vapour content was increased, mist forma-
tion set in at lower temperatures, but the ignition temperature was
altered only slightly, as the accompanying table shows.

‘Water vapour Temperature of Ignition
(% by volume) mist formation temperature
Gy ©Cy
0-09 600 665
0-20 585 665
0-80 560 660
1-50 520 660

Subsidiary experiments showed that this increase in sulphur trioxide
content in the water-catalysed oxidation was not due fo the influence
of water vapour on the heterogeneous oxidation of sulphur dioxide
which was found to be negligible under these conditions.

The growth of active centres responsible for the oxidation of sulphur
dioxide during the slow combustion of carbon monoxide, and the
influence of water vapour on this, as shown by the above technique,
have been confirmed gquartitatively by measurement of the dewpoint
of the gases; a defailed account of these results will be published
shortly. The work forms part of a programme on the oxidation of
sulphur dioxide in combustion sponsored by the Boiler Availability
Committee,
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New lron Reagents for Alkaline Solutions

I7 has already been shown® that there are under suitable conditions
distinct colour Teactions between metallic iron and strongly alkaline
solutions of special organic compounds, for example, dithio-oxamide,
oximinocyanacetamide, nitrosoguanidine, oxalylhydrazide. Because
this reaction may be of value in studying the passivity and corrosion of
iron in alkaline solutions, it was desirable to find still more compounds
acting as ‘indicators’ and especially to find reagents that are more
stable than those mentioned. Unfortunately, conditions hitherto have
not permitted a careful investigation of this matter, but preliminary
experiments indicate that a large number of substances have the
desired properties. X .

In seeking for new reagents for this purpose, it was found useful
to try condensation products between hydrazides and 1,2-oximino-
ketones. Among the former, oxalylhydrazide, malonylhydrazide,
semicarbazide, thiosemicarbazide and nitroaminoguanidine have been
used. The oximino-ketones tried were oximinoacetone and ethyl
oximinoacetoacetate. The resulting compounds are most probably
the simple oxime-hydrazones, since the condensation was carried out
under rather mild conditions. Also reaction products of salicylic
aldehyde with hydrazides have been tried. They seem, however, to
be not o suitable for the purposes proposed as some of the oxime-





