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Pointers
Penicillinase: Bacterial enzymes that destroy
penicillins are discussed by Professor Pa R.
Pollock, who considers they may have had a
common evolutionary origin and may be of
importance in nature (p. 71). Leader, p. 66.
Hepatic Coma: Drs. J. A. McLean and H. A.
Luke, of Melbourne, describe four patients with
hepatic coma, with one recovery, who were
treated by exchange blood transfusion (p. 78).
Influenza: Dr. Marguerite S. Pereira and
colleagues report that an epidemic due to
current strains of virus is unlikely (p. 80).
Dr. G. C. Schild and Professor C. H. Stuart-
Harris discuss the possibility of foretelling
influenza outbreaks from information about
antibodies in children (p. 82). Leader, p. 67.
Blood Loss: Dr. J. M. Holt and colleagues
describe a sensitive method of measuring blood
loss with radioactive iron (p. 86).
Blood Rouleaux: Some plasma expanders but
not others cause rouleaux to form and may inter-
fere with blood grouping, according to Dr. A. J.
Salsbury (p. 88).
Paget's Disease: Six cases in three genera-
tions are reported by Drs. J. Verrier Jones and
Mervyn F. Reed (p. 90).
Autonomic Nerves: In a familial form of auto-
nomic nervous disease the pupil responses are
described by Dr. E. Shinebourne and colleagues
(p. 91).
Postoperative Gas Gangrene: A leader discusses
why thigh amputations for obliterative arterial
disease are specially hazardous (p. 68).
C.M.O.'s Report: Sir George Godber is critical
of " firm " system in hospitals (p. 69).
Case Reports: Corrosion of stomach simulating
carcinoma (p. 93); complications of methyl-
dopa (p. 94) ; Goodpasture's syndrome (p. 95)
ichthyosis and breast cancer (p. 96).
Digestive System: In " Current Practice" Dr.
N. F. Coghill discusses the diagnostic signifi-
cance of dyspepsia (p. 97).
" Medicine Today ": An article on the manage-
ment of rheumatoid arthritis complements the
television programme on the subject (p. 99).
Human Experimentation: C.I.O.M.S. confer-
ence on ethics (p. 105).
Aspirin and Gastric Bleeding: Correspondents
question whether paracetamol is the right alter-
native (p. 107).
Safer Night Driving: Article by Motoring
Correspondent (p. 119).
Scottish Hospitals: Meetings of Scottish Com-
mittee for Hospital Medical Services and
Hospital Junior Staffs Group Council (Supple-
ment, pp. 1 1 and 13).
B.M.A Planning Unit: Progress report (Sup-
plement, p. 14).

Postgraduate Education in Scotland
In September 1965 the Scottish Postgraduate Medical Association, on
the invitation of the Scottish Home and Health Department, set up a
working party " To inquire into the needs of postgraduate medical educa-
tion in Scotland so far as the National Health Service is concerned." The
report' has now appeared, and though approved by the association in
principle for wider circulation it is not put out as a statement of agreed
policy. The outcome of considerable, though uncoordinated, activity in
postgraduate education in Scotland, discussed also at a conference held
in Glasgow earlier this year,2 the report owes much to the stimulus given
to this whole problem by the Nuffield Provincial Hospitals Trust in 1961.
What has emerged is that education and training must go hand in hand
and that " they must be placed upon a more organized footing than was
thought necessary in the past."
The report outlines the role of the universities in providing teachers,

libraries, laboratories, and so on and in the supervision of the preregistra-
tion year; of the colleges in setting professional standards, offering
specialist courses, and holding examinations; of the N.H.S. in providing
the training posts, supervision by senior staff, study leave, secondments,
and facilities for research; and of the Postgraduate Association in bringing
together the various bodies concerned. However, despite certain advan-
tages in Scotland there seems to be a lack of co-ordination, and no central
authority can be identified as ultimately responsible for carrying out a
policy, properly conceived and financed.

If postgraduate training in an era of intense specialization is to be
effective it must be continuous from the undergraduate period until retire-
ment, as was likewise stressed in the report on medical education sub-
mitted last year by the British Medical Association to the General Medical
Council.3 Consequently the discontinuous career structure in the Health
Service should be revised to enable junior staff to undertake planned
schedules of training leading to their chosen vocation, thus bringing them
into line with senior registrars. The report looks forward to a five-year
period of basic medical education followed by two years' preregistration,
in the second year of which some specialization might be begun. There-
after at S.H.O.-registrar level there should be a regionally organized and
financed system of in-service specialist training, with rotation through
teaching and district hospitals and laboratories. To carry out a scheme
of this kind would require a central postgraduate organization with associ-
ated regional and area bodies. This organization would bring together
representatives of the National Health Service, the universities, and the
colleges, but it would be expected that the main financial burden would
fall on the National Health Service.

Special concern was expressed for the training of general practitioners.
It is recommended that the training should extend over four years, that
two years should be spent in hospital and two in teaching health centres.
The need to develop comprehensive health centres is strongly argued.
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The competing claims of staffing for service needs and for
training are considered in some detail, particularly in the
appendix on surgery. Since only a fraction of S.H.O.s and
registrars in any specialty will eventually become consultants
in that specialty, alternative careers must be offered. In the
case of surgery, for example, it is suggested that about half
the registrar posts should be earmarked for the training of
future consultant surgeons in the N.H.S. This would
maintain a ratio of registrars to senior registrars of about
5: 4. The remaining surgical posts would be filled by
Commonwealth trainees and trainees for general practice.
This pattern is worthy of serious consideration.
The report is both realistic and practical. It deals

largely with existing institutes, facilities, manpower, and
staffing structure, and it suggests how we may make the best

use of what we now have. For this reason the role of the
teaching hospital is given most prominence and that of
community medicine the least. The stimulus it offers to
new developments in patterns of patient care is welcome.
It expects that, before long, registration of specialists (which
would include general practitioners) will be introduced as
outlined in the 1967 Recommendations of the G.M.C.4 and
suggests that active steps should be taken now to bring this
about.

Report of a Working Party on Postgraduate Medical Education within
the National Health Service in Scotland, 1967. Scottish Postgradu-
ate Medical Association.

' Brit. med. Y., 1967, 2, 435.
' Ibid., 1966, 2, 125.
Recommendations as to Basic Medical Education, 1967. General

Medical Council

Origin of Penicillinase
Penicillins are attacked by two enzymes of microbic origin.
One is amidase, which simply severs the side-chain leaving
the nucleus intact, a reaction which is now the first step in
producing the many new semisynthetic penicillins. The
second is penicillinase, which opens the /3-lactam ring of
penicillin and deprives it of all antibacterial activity. It was
recognized more than 20 years ago that this enzyme was
formed by some strains of staphylococci, and that they owed
to this their resistance to the antibiotic. These strains have
little " intrinsic " resistance ; it is not that they can tolerate
penicillin, but that they can destroy it. All resistance to
penicillin in staphylococci is of this nature. The formation
of this enzyme at a site of infection can prevent the action
of penicillin on another fully sensitive organism. Thus in
mixed infections by staphylococci and haemolytic strepto-
cocci treatment with cloxacillin may be indicated, since it is
both resistant to penicillinase and active against the strepto-
coccus.

Soon after the recognition of staphylococcal penicillinase
it was found that other bacteria form the same kind of
enzyme. These include many Gram-negative bacilli such
as species of Pseudomonas, Proteus, and Klebsiella, various
Bacilli such as B. cereus and the anthrax bacillus, and even
tubercle bacilli. In some of these organisms resistance to
penicillin does not depend entirely or even largely on the
enzyme; many of them also possess a high degree of intrinsic
resistance. An exception is B. anthracis, which is intrinsic-
ally so sensitive that anthrax responds readily to treatment
with penicillin. The structure of penicillinases-and cephalo-
sporinases, corresponding enzymes attacking the nucleus of
the cephalosporin group of antibiotics-is not exactly known,
but it is clear that they are a family of enzymes and not a
single substance. Many of these enzymes are inducible-that
is to say, exposure to a penicillin will immediately cause them
to be formed in much larger amount. It has also been estab-
lished that different penicillins vary in their capacity to act
as inducers, and indeed nafcillin is claimed to have a thera-
peutic advantage in that it is a very weak inducer of
penicillinase formation.

Professor M. R. Pollock, who has made extensive studies
of penicillinases and the kinetics of their formation and
activity, chose this subject for an Almroth Wright lecture

which we print on page 71. His title refers to the origin
and function of penicillinase as a " problem in biochemical
evolution," and the main question which he asks is how it
came about that some bacteria form such an enzyme, which
is of no use to the cell forming it except as a means of
eliminating an antibiotic from the environment. He reaches
the interesting conclusion that formation of the enzyme may
have resulted from an evolutionary change related to this very
function. Some of his arguments will be appreciated only
by those with a considerable knowledge of bacterial chemistry,
but others will make a more general appeal. He points out,
for instance, that the distribution of numerous moulds now
known to form penicillin and of bacteria forming penicilligases
is not dissimilar. Their habitats include not only the soil
but the skin, where an interesting example is the reported
coexistence of a penicillin-forming dermatophyte and a
penicillinase-forming staphylococcus on the skin of hedge-
hogs. Two other pieces of evidence are derived from hitherto
unpublished work. It has at last been shown that a
Penicillium will actually produce penicillin in natural soil in
the laboratory. Secondly, Pollock himself has shown in the
same environment an antagonism between the growth
of a penicillin-forming mould (P. chrysogenum) and a
penicillinase-forming bacillus (B. licheniformis) in the sense
that when growing together they attain lower total numbers
than either growing alone.

This tentative conclusion has wider implications. Soil has
been searched for antibiotic-forming species on a gigantic
scale not only because it contains an enormous variety of
micro-organisms but because it was originally regarded as a
battle-ground of warring species, their weapons being anti-
biotics. Of late years this belief has lost many adherents, and
antibiotics are commonly regarded as having no natural
function-at least of any importance. In the words of S. A.
Waksman and H. A. Lechevalier,' ". . . we can conclude
that the production of antibiotics, as we visualize it in the
laboratory, does not occur in nature . . . too little solidly
grounded information is available to warrant much more than
speculation about the ecological significance of antibiotic
production." If we are now to grant that penicillinase
formation is the result of an evolutionary process of a

Waksman, S. A., and Lechevalier, H. A., The Actinomycetes, 1962,
vol. iii. London.
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