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taining that a disease which was hot and moist was to be
cured by drugs that were cold and dry was a true " allo-
path" in the way which we, despite the homoeopaths, are
not. latrochemists and iatrophysicists were similarly
chained to a formula.
The scientific study of medicine began with Vesalius

and his anatomy, to be followed by Harvey's application
of physics to physiology. Yet in the seventeenth century
disease was still interpreted in the traditional philosophical
xx ay, until Morgagni related disease to a lesion in some
organ. From the organ, pathology proceeded to investi-
gation of the tissues and then of the cell. Meanwhile,
tnerapeutics lingered until the study of function and of
invasion by vario-is types of parasites led to new pharmaco-
logical conceptions. That all this led to a too materialistic
view is now realized, and in the development of psycho-
therapy, not divorced from religion, Dr. Sigerist hopes
much. Incidentally his analysis .of tarantulism as a mass
neurosis is full of interesting information. The crisis
through which civilization is now passing he sees as the
result of technology outrunning sociology; in that process
medicine has shared. We have built ingenious machines
but not the requisite social and economic organization
to match. We have developed rapid transport without
methods of peaceful co-operation between nations. The
machine age calls for social and economic adjustments,
not just in the medical world but everywhere. The health
and welfare of every individual are the concern of society,
and the conclusion is that human solidarity, beyond the
boundaries of nationality and race and creed, is the true
criterion of civilization. *

FURTHER NOTE ON PENICILLIN PRODUCTION
Two recent articles in American chemical engineering
journals' 2give an illuminating picture of the effort that
has gone to produce the penicillin now being used so exten-
sively for the Allied Forces and to which we referred
briefly in a recent annotation. In reviewing these two
articles we are not unmindful of the contribution to the
common store that has come from this side of the Atlantic,
but, for reasons that will appear later, British production
is at present only a fraction of the American. Pure sodium
penicillin has a strength of 1,650 Oxford units per milli-
gramme. The therapeutic concentration of penicillin-i.e.,
the strength required to check bacterial growth in body
fluids-is 200 units per litre, or less than one-eighth of a
milligramme. The maximum concentration of penicillin
in the original culture media used to grow the mould was
about 2,000 units, or 1 mg. per litre. At least half of this
was lost in the process of concentration and extraction.
Penicillin is extremely labile, and easily destroyed by heat,
contamination by bacteria or moulds, and traces of metals
or foreign chemicals. It can be preserved only under dry
sterile conditions. The difficulties were so great that it
seemed doubtful whether penicillin ever could be produced
on a commercial scale. The decision to try to manufac-
ture penicillin involved the expenditure of millions of
dollars, and at the time the decision was made, in 1940 and
1941, the sceptic might well have doubted whether the drug
was worth the trouble.

Fortunately the discovery was fairly early made that
the yield of penicillin could be increased tenfold or twenty-

'Elder, A. L., and Monroe, L. A., Chem. and Metallurg. Engng., March, 1944.
2 Coghill, R. D., Chem. and Engng. News, April 25, 1944.

fold by adding corn-steeping liquor to the medium on which
the mould was grown. The next step was to apportion
available resources most wisely between the three different
methods of growing the mould-surface culture, sub-
merged culture, and culture on bran. Surface culture, in
which the mould is grown on the surface of a thin layer of
medium in flasks or milk bottles, is the original laboratory
technique. It has the advantage of being relatively fool-
proof, but the disadvantage of requiring a vast amount of
space and labour. To process 10,000 gallons of medium
requires as many as 100,000 or 125,000 bottles, which is
several days' run in even the largest of the plants. In the
submerged process the mould is grown in tanks containing
several thousand gallons of medium; the difficulties of
aerating and agitating these large volumes of fluid without
allowing contamination to occur are immense, and they
have taxed human ingenuity to the utmost. In the bran
process the mould is grown on the surface of moist bran
in trays or drums. The difficulty here is that bran is a
poor conductor of heat. It is therefore difficult to sterilize
the bran initially and difficult to dissipate the heat that is
produced by the fermentation process. When the fermen-
tation cycle is complete the penicillin still has to be har-
vested. The concentration is only of the same order as
bromine in sea-water. Separation and recovery have to
be carried out with extreme care owing to the instability
of the penicillin, and the material is finally frozen and dried
from that state in the same fashion as dried plasma is pro-
duced. An immense amount of special equipment has
been needed for this purpose. Penicillin as finally supplied
to the physician is a yellow or brown powder, containing
100 to 500 units per mg., or about 8 to 30o0 of sodium
penicillin.

All this has needed the erection of more than a score
of factories and the expenditure of 20 million dollars. The
decision to manufacture the major proportion of supplies
of penicillin in the U.S.A. and Canada has largely turned
on the demands it has made on labour, factory space, and
technical equipment at a time when we were already fully
engaged in our war effort. Production is finally expected
to reach 200 x 109 units a month, or 9 lb. of pure penicillin
a day. A severe case. requiring penicillin therapy will need
about a million units, for which the present cost is 47.5
dollars-a cost that will certainly fall. It is clear that it
will not be long before penicillin is generally available.
Some of the unwise publicity that the drug has received
may then recoil in disappointment. Penicillin is the best
of all antiseptics for serious wounds. It is superior to the
sulphonamides in the treatment of venereal disease. For
both reasons it is of immense value to the military
physician, who has his patients under his complete control.
On the other hand, penicillin is not a cure-all and it is not
effective by mouth. For general illnesses it must be given
by frequent or continuous injection. Adequate treatment
of an illness with penicillin is as difficult as the treatment
of diabetic coma with insulin. Inadequate treatment will
merely waste and discredit a drug which it has taken so
much tho_ght and labour to produce.

ECONOMY OF DRUGS IN WARTIME
A revised edition of the M.R.C. War Memorandum No. 3
on Economy in the Use of Drugs in Wartime has been
published by H.M. Stationery Office, price 3d. This
memorandum, first printed in March, 1941, expresses the
considered opinion of the Therapeutic Requirements Com-
mittee set up by the Medical Research Council in consul-
tation with the Ministry of Health. The body of the
memorandum takes the form of a list of drugs grouped
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according to their therapeutic value and their availability
in wartime, the main lines of the original list being fol-
lowed. Some change, however, has been made in the
method of classifying the drugs. As the war has pro-
ceeded it has become increasingly difficult to keep separate
the ideas that a drug, on the one hand, may be readily
available and, on the other, may be essential to the practice
of medicine. The shortage of one drug may lead to an
unusually large demand for another, which in consequence
becomes in short supply. Stocks of drugs of all kinds tend
to be smaller in time of war, and changes in the supply
position may occur quickly; too rigid grouping may thus
defeat its own object. The classification adopted in the
aew edition is as follows: (A) drugs which are important
therapeutic agents and which should be made available
so far as practicable; (B) drugs which are needed for certain
purposes but of which supplies are limited; (C) drugs which
are not essential and do not justify importation or manu-
facture for home use in wartime. The group " A " now
aims at indicating simply those drugs which are eminently
of value as therapeutic agents. It is left to the good sense
of the prescriber to use drugs in group " B" only for the
purposes for which they are known to be of substantial
value; he should not prescribe any " B" drug as a placebo.
The committee makes it clear that the list is primarily
intended to secure the wisest economy in the use of drugs
for consumption in this country and that other considera-
tions may affect the importation or manufacture of drugs
for the export trade. Responsibility for providing drugs
and therapeutic substances is now vested in the Ministry of
Supply, which acts in consultation with the Ministry of
Health. Both Ministries are represented on the Therapeutic
Requirements Committee.

In April, 1942, a memorandum on Economy in the Use
of Bactericides, prepared by the Therapeutic Requirements
Committee, was issued by the M.R.C. and reproduced in
our issue of April 11. This document has now been revised
and appears as an appendix to the new edition of the main
memorandum.

PROGNOSIS IN GASTRIC CANCER
Carcinoma of the stomach claims every day over forty
victims in Great Britain alone. Its prophylaxis, early
diagnosis, and surgical treatment are consequently prob-
lems of the first importance. Carcinoma probably never
develops in a healthy stomach, so that the study of the
causes, prevention, and treatment of precancerous gastric
conditions, such as achlorhydric gastritis, chronic gastric
ulcer, and adenomatous polypi, holds out much hope for
reducing its incidence in the future.' Early diagnosis
depends largely on improving the education of the medical
student, so that the practitioner of the future will learn
that digestive symptoms occurring after the age of 40 which
do not promptly disappear with simple treatment call for
thorough investigation. Given the opportunity, the bio-
chemist, radiologist, and gastroscopist can diagnose car-
cinoma in a large majority of cases by the time that the
first symptoms have appeared and before any tumour is
palpable. Unfortunately, however, the surgeon rarely sees
a case in which symptoms have not been present for many
weeks or months before the patient has undergone a
thorough examination. Even with the delay in diagnosis
which is still almost universal the prospects of successful
surgery in carcinoma of the stomach are better than is
generally believed. This is well seen in surveys recently
published on wiork done in the Mayo Clinic.2 3 The pro-

rHurst, A. F., Lancet, 1938, 1, 553.
2 walters, W., et al., Proc. Mayo Clin., 1943, 18, 505.
3 Arch. Surg., 1943, 46, 939.

portion of patients with cancer of the stomach admitted to
the clinic and considered suitable for operation rose from
54% in 1928 to 67% in 1942, and of these the percentage
in whom the growth was resected increased from 48 to 58,
whilst the operative mortality fell to 6.7% in 1942, the
lowest on record in the clinic. The last figure does not
leave much room for improvement, but one can still hope
that the operability rate will materially increase with earlier
diagnosis and by extending the scope of partial gastrectomy.
Of over 10,000 patients who survived resection between
1907 and 1938 29% were alive at the end of five years,
after which the chance of survival was about the same as
for persons of comparable age in the general population.
Actually 6.3% had lived for twenty-five years or longer.
It is important to remember that complete gastrectomy
does not interfere-with nutrition and that it does Dot neces-
sitate any considerable dietetic restriction. The develop-
ment of microcytic or macrocytic anaemia is also easily
prevented. I

The operability of cancer of the stomach has shown
considerable advances during the last few years owing to
the fact that lesions formerly regarded as inoperable on
account of their inaccessibility are now being successfully
-removed. This is true particularly of lesions involving the
cardia, which can often be successfully removed by the
transpleural approach, the advance being thus perhaps
more due to the work of the thoracic than to that of the
abdominal surgeon.

WHAT THE PUBLIC KNOWS ABOUT HEALTH
The Ministry of Health determined recently to find out
how far its statements about venereal diseases, published
in the newspapers and popular magazines, had attracted
the attention of the public and what was the state of public
knowledge about these diseases. The task was entrusted
to a body called the Wartime Social Survey, which is the
Government's social research unit and exists to provide
any Department with information not available from other
sources which may be needed for the shaping of policy
or administration. The results were given to the June
meeting of the Royal Statistical Society in a paper by two
of the investigators-Kathleen Box and Geoffrey Thomas.
A sample of people aged between 14 and 50, equally
divided between the sexes and from different occupation
groups, were chosen by the interviewers, who were told
to abandon the interview if the ipformant seemed reluctant
to answer owing to a distaste for the subject or excessive
shyness. It is worthy of remark that only 3% of the inter-
views were abandoned, and that 60% of the people were
"6 very interested, helpful, and willing." Of the sample
taken, 86% had seen the Ministry's statements, and 72%
said they had read them. Of the men 81% and of the
women 62% answered that they knew what venereal dis-
eases were, and of these, 11 % of the men and 6% of
the women declared that they " knew all about venereal
diseases." Of the remainder 17% of the total sample were
"not quite sure " or returned a vague answer, and 11%
"did not know what these diseases were." It appears
that rather more than a quarter of the people interviewed,
whether or not they knew anything about venereal diseases
before they saw the Ministry's statements, had learned
something from those publications. The results suggest-
and it will not surprise anyone even to-day-that the group
most in need of education is the under-20 group, and that
men in the later age groups and in the higher income groups
are, on the whole, the best informed.
A further inquiry was undertaken to discover how much

parents knew about the causes, dangers, and methods of
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prevention of diphtheria. A sample of parents with
children under 14 years was interviewed, and the inquiry
covered two types of districts-those in which there was
a high rate of immunization and those in which there was
a low. Asked " What do you know about the cause of
diphtheria?" 51 % of the parents simply did not know,
24% declared it to be poor health, bad sanitation, or
dirt, and 25% thought it due to contagious illness or
germs. The extent of knowledge was greatest in the
upper economic group. The percentage of parents in good
immunization areas who did not know the cause of diph-
theria was 27, and in the bad areas 56. But three-quarters
of the parents knew what the dangers of diphtheria were,
and 600% in all the groups believed in immunization as a
preventive.
The Wartime Social Survey is now engaged in experi-

mentation on a method of obtaining month-to-month
statistics relating to the incidence of illness in the whole
population between the ages of 16 and 64. It is hoped that
if this method is successful it will be possible to keep a
constant check on the health of the people. The figures
will permit of analysis into age groups, occupations, and
certain environmental factors. The organization is also
spreading itself into other fields, such as the cooking habits
of the people, the meals eaten by people doing different
sorts of work, public attitudes towards food rationing and
shortages, clothing needs in selected occupation groups,
the response to the " coughs and sneezes posters, domestic
beating and lighting problems, and, in Scotland more par-
ticularly, housing questions. Such methods are no doubt
very useful provided their limitations are understood and
they are not regarded as a kind of magic. In eliciting
opinion as compared with facts they may prove very
deceptive.

TRACING A CARRIER THROUGH SEWAGE
A new example of what can be done by modern bacterio-
logical detective methods is described in a recent paper
by G. J. G. King.' An essential proceeding in this
investigation was the phage typing of paratyphoid bacilli,
which was described by Felix in this Journal last year.2
The definition of separate types of Bact. typhosum by
their susceptibility to different strains of bacteriophage,
originally developed by Cragie and Yen, has been prac-
tised extensively in this country by Felix and now extended
to Bact. paratyphosumn B.' This method, to which there
is no alternative among the enteric group of organisms,
enables type distinctions to be made which serve the
same purpose as, for example, serological typing among
haemolytic streptococci. It can thus be decided at least
that a particular case or carrier is unconnected with a
prevailing epidemic if the type of his organism is different
from that prevalent in the district. The story told by King
concerns paratyphoid fever in Glamorgan, where an out-
break due to Type 1 occurred in 1941. During this
epidemic a single strain not then identifiable as belonging
to any recognized type was isolated from a case in another
part of the county. In March, 1943, the sewage effluents
from a factory were examined for a purpose unconnected
with the earlier outbreak, and by the use of desoxycholate
citrate broth Bact. paratyphosum B was isolated and found
to belong to the newly recognized Type 3A. The evident
existence of a carrier among the employees of this factory
demanded the examination of individual samples of faeces,
and this led to the identification of the source of the

1 E.P.H.L.S. Bull.. 1944,4- 8$.
2 British Medical Journal, 1943, 1, 127.

organism found in the sewage. This proved to be the man
who had had the disease in 1941 and whose strain differed
from that in the prevailing epidemic. Re-examination of
the culture obtained from him two years previously and
not then identified showed it to be of Type 3A. This episode
gives some idea of what can now be done both by the use
of highly selective culture media and by phage typing in
studying the epidemiology of enteric fever. It is the first
occasion on which the existence of a carrier has been
detected by finding his organism in sewage.

IS NITROUS OXIDE "SAFE"?
Academic discussions about the " safety " of any particular
anaesthetic agent, or the pathological effect it produces on
the various organs of the body, are meaningless without
any reference to the fact that during the administration the
patient should receive an adequate supply of oxygen. Com-
plete oxygen lack means death in a few minutes, but even
partial oxygen lack, if prolonged, may result in irreparable
damage to nervous tissue. In extreme cases of oxygen
deprivation death has resulted after a periodo of uncon-
sciousness and convulsions. In others varying degrees of
menial impairment have become evident. Anoxia is an
inseparable partner of nitrous oxide, an agent that has
been lauded for many years as "harmless" and "non-
toxic." Informed opinion is still not agreed about the
precise mechanism whereby this gas produces anaesthesia
but no one doubts that deprivation of oxygen inevitably
accompanies anaesthesia from nitrous oxide. It is in addi-
tion a " weak " anaesthetic, and muscular relaxation is
difficult to attain with it. Therein lies the pitfall for the
unwary. A desire to benefit the patient by " pushing "
this gas by cutting down the oxygen instead of reinforcing
it with a more powerful agent may have unfortunate
results, as Courvillel in America-and occasionally the
coroners' courts in this country-has shown. Nitrous
oxide and oxygen has a wide sphere of usefulness, and
when given by an expert is a safe anaesthetic and is fol-
lowed by a minimum of after-effects. Nevertheless the
fact that nitrous oxide is harmless when used to produce
a minute or so of semi-asphyxial unconsciousness in the
dentist's chair should not lead the inexperienced to suppose,
that it is equally harmless when used by them in abdominal
surgery. It is true that after adequate morphinization good
results are obtained by the few experts in the use of this
gas. A special and potentially dangerous technique is fol-
lowed. This in inexperienced hands is fraught with dis-
appointment if not carried out boldly, and with danger
if it is. It is also true that during abdominal operations
surgeons are sometimes deliberately led to believe that
only nitrous oxide is being used when in fact the gas is
surreptitiously diverted over one of the more potent liquid
anaesthetics. Nitrous oxide here could well be replaced
by compressed air, or, alternatively, equally satisfactory
results would follow the old-fashioned method of pouring
the liquid anaesthetic on an open mask. The teaching that
nitrous oxide is " harmless," " non-toxic," and " the least
dangerous anaesthetic" should always be qualified, and
the limitations and indications of this anaesthetic carefully
defined. Statements about its harmlessness should not be
made by physicians unfamiliar with the requirements of
modern surgical technique. "A whiff of gas" may be
dangerous if taken literally, and the phrase " fit for gas "
when it is meant to imply " unfit for anything else " should
disappear from the case notes of ill patients requiring
extensive operation.

1 Courville, C. B., Untoward Effects of Nitrous Oxide Anaesthwesia, 1939,
Mount View, California.
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