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vital process of any cell is summed up in the term metabolism';
this consists of a delicate balance between the building-up and
energy-absorbing process called anabolisnm, and the breaking-
down and energy-liberating process called catabolism. Of
these two processes anabolism will be the more readily
affected by the withdrawal of heat, so that at temperatures in
the region of 15° C. anabolism has probably ceased entirely
while catabolism slowly continues. Below this temperature,
however, catabolism slows down until at the zero point it
has practically ceased ; as is well known, living tisues can be
preserved at this temperature for long periods of time."
I have maintained growing and pulsating heart explants at this
temperature for as long as six weeks without any signs of
diminution of vitality when they were again incubated.
These results would seem to indicate that a limb should be

kept cold rathier than cool when its blood supply is jeopar-
dized, the cooling appliance being slowly withdrawn down the
limb as the circulation returns (if it is a case where recovery
is expected). This method was advocated in a " Preliminary
Report upon the Pathology, Prevention, and Treatment of the
Condition known as Trench Foot" presented to the War
Office in 1917 but not published.

I find that prejudice against this teaching dies hard; it was
my experience as a junior officer in the last war to be repri-
manded by my superiors for attempting to keep limbs in
which the blood supply was depleted by gunshot wounds or
ligature of vessels cold, and my misfortune to see such limbs
become gangrenous shortly after heat treatment had been
substituted.-I am, etc.,
London, W.1, March 17. NORMAN C. LAKE.

Dried Plasma for Transfusion
SIR,-I have natutrally been most interested in the article

on the preparation and use of dried plasma for transfusion
by Mr. F. Ronald Edwards, Dr. J. Kay, and Professor T. B.
Davie, published in your Jouariial of March 9 (p. 377). If
further experience proves that this dried serum fulfils all
expectations, which from the evidence to date seems a justi-
fiable expectation, a further step of vast importance in blood
transfusion has been achieved.
There is one important advantage which, in my opinion,

has not been sufficiently stressed. The present system of blood
banks is attended with a great wastage of blood. Even when
consideration is taken of the use made of surplus stores for
other purposes, the amount which has to be thrown away each
week must be considerable. The utilization of dried serum
should greatly reduce this waste. It would at the same time
save the smaller hospitals much time and money by obviating
the necessity for maintaining their own blood transfusion units.
-1 am, etc.,

Rutlhin, N. Wales, March 16. H. MORRISTON DAVIES.

Pyrogen-free Water
SIR,-The paper by Drs. J. C. Lees and G. A. Levvy

(Jouirnal, March 16, p. 430) on the removal of a pyrogen from
tap-water by shaking it with powdered charcoal when there
is a sudden demand for large quantities of intravenous saline is
very interesting. But in stating that " pyrogenic agents are filter-
able thermostable products of the growth of certain strains of
bacteria," and that " it is difficult to estimate the amount of
damage done by their reaction in saline therapy," which " may
be an actual cause of death," they state only one side.

Pyrogens were first so named by Burdon Sanderson in 1875
for such substances as produced fever on injection. These
substances may be bacteria, proteins, or non-proteins, such as
proteose and hydrogen peroxide, the latter described by Oliver
and Murphy (Lanicet, 1920, 1, 432). The therapeutic reaction
is similar in all of them. This was first described in America
as " protein shock." It was first described in this country
(British Medical Joutrnal, 1918, 1, 195) as " pyrogenic therapy,"
and excellent results were obtained. This might as well have
been alluded to by the authors as affecting medical practice.-
I am, etc.,
London, W., March 16. A. G. AULD.

Gas Gangrene
SIR,-Your leading article on gas gangrene in your issue of

March 16, p. 440, did right in drawing attention to the very
excellent articles which were published in the British Medical
Jouirnial on this subject in 1917. These contributions are
worthy of careful study; time has not diminished their value
and importance.
From the letter by Dr. Agnes Savill in the same issue

(p. 458) we learn that even as early as 1916 she was able to
give valuable help to the surgeons by x rays, which permitted
rapid diagnosis and early treatment, and this was the means
of saving many lives. This is the experience of a number of
radiologists. That the radiograph provides the earliest evi-
dence of gas gangrene we realized when we found that, though
radiographs showed gas bubbles indicating anaerobic infection,
in early cases the surgeons at operation could not detect gas or
any other evidence of gas gangrene, and it was not until
confirmatory evidence had been repeatedly supplied by the
bacteriologist who grew Bacilluis perfringenis from the excised
tissues that the value of the radiographic demonstration was
appreciated by the surgeons concerned. This is supported by
the evidence in one of the papers quoted in your leader, for
Frankau, Drummond, and Neligan state that " muscle may
look healthy, and may be contractile and yet may be infected."
A study of the cases which they describe, and their statement
that " experience has shown that even if such muscles are, as
they may be, slightly infected, free drainage and an open
wound will arrest further development," lend still further
support to the claims made in my article (Journzal, February
17, p. 247), which are contrary to a number of the opinions
expressed in your leader.

Before we accept these uncompromising statements of the
leader-" Diagnosis can be made on clinical grounds alone;
x rays are not needed as a rule but may assist in late or latent
cases. X-ray therapy can have little or no place under
war conditions -ought we not to subject the matter to
organized scientific inquiry, in which the relative values, in
early diagnosis and treatment, of clinical grounds and x rays
are contrasted?
While I can see little value in the radiography of late cases,

I maintain that there is sufficient evidence of the value of
radiography in early diagnosis to warrant such an inquiry
being made immediately the opportunity occurs.-I am, etc.,

Birmingham, March 16. JAMES F. BRAILSFORD.

Dental Anaesthesia in Children
SIR,-There are many amazing assertions in the article by

Dr. Jane 0. French and Messrs. M. Linton Hooker, R.
Branscombe Vause, and A. L. Robinson on dental anaesthesia
in children in the Joutrnal of March 16 (p. 432) which call for
criticism. One, however, must be challenged for the sake of
those children who are to be anaesthetized in the future by
one of the writers of this article, whose activities cause her to
consider that " cyanosis appears to be almost a natural con-
comitant of the administration of ethyl chloride, being met
with in 50 per cent. of cases." Cyanosis is not caused by
ethyl chloride, although faulty methods of administration may
cause it.
On many occasions, and in many articles, during the last

thirty years I have pointed out that during the induction of
ethyl chloride anaesthesia tonic contraction of the muscles of
the jaw, masseters, and pterygoids occurs, and that this con-
dition synchronizes with a short period of cessation of
respiration. But this period is ntot associated with cyanosis,
and, furthermore, cyanosis cannot possibly occur if there is
a free airway. During this period of fixation of the jaw, if an
attempt is made to push the mandible forward, the result
must be that the head is thrust forward on the chest with
a consequent occlusion of the trachea. This procedure neces-
sarily causes cyanosis. The correct method is to wtait for
breathing to begin again, keeping the head in the same position
all the time, so that a free airway is maintained and thus cyanosis
cannot possibly occur. After a few more breaths anaesthesia
becomes established, there is relaxation of the muscles of the
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