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levels. Major differences were noted between
the two groups in respect of amount of
penicillin administered and penicillin C.S.F.
concentration; the group with fits tended to
have lower serum sodium values than those
without fits. No patient with a lumbar
C.S.F. penicillin concentration less than 10
units/ml. had a fit; clearly, whatever the
state of renal function or the blood/C.S.F.
barrier it is unwise to exceed this concentra-
tion of penicillin in the C.S.F. The other
complications of infusion of large doses of
penicillin G are fluid and electrolyte im-
balance, which can be avoided or corrected,
and haemolytic anaemia, which is quite rare.

Intravenous penicillin G in doses of 20 to
100 million units per 24 hours is not only a
useful form of therapy for septicaemia due
to Clostridium welchis and selected Gram-
negative species but may be the only effective
therapy in certain patients with endocarditis.
For those who may wish to administer these
doses it is important that indiscriminate, use
is avoided and that the limitation of dosage
based on C.S.F. penicillin levels be under-
stood.-I am, etc.,

HILLAS SMITH.
Royal Free Hospital,

Infectious Diseases Department,
London N.1o.
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Treatment of Staphylococcal Endocarditis

SIR,-Your leading article (4 March, p.
515) concluded that the best treatment for
saphylococcal andocarditis is a combination
of a penicillin or cephalosporin with an
aminoglycoside (streptomycin or kanamycin).
The patient with poor renal function presents
a special problem in that the dosage of the
aminoglycoside must be carefully monitored
by assays of blood levels in order to avoid
toxic side-effects.
A chance finding led to the realization that

both cephaloridine and cloxacillin in serum
can be neutralized by an excess of Bacillus
cereus penicillinase. A patient with " sterile "
endocarditis being treated with penicillin G
and Streptomycin was having serum strepto-
mycin levels assayed daily. The penicillin
was destroyed with commercial penicillinase
(Neutrapen) and the streptomycin assayed by
a microbial method. The levels remained
surprisingly constant even after cephaloridine
had been added to the regimen unbeknown to
the laboratory.
As a result of this I set up a chessboard

titration to compare the action of the penicil-
linase against varying concentrations of
methicillin, cloxacillin, cephaloridine and
penicillin G. The antibiotics were dissolved
in phenol-red broth, and concentrations of
penicillinase varying from 2 up to 400 units
were added. Destruction of the antibiotic
was indicated by the growth of a small
inoculum of the Oxford staphylococcus
after 18 hours' incubation. The results are
dowm in the Table.

Weight of Penicillin Cephal- Cloxa- Methi-
Antibiotic G orndine cillin cillin

500 pg. 16 160 >400 >400
50 16 80 400 > 400
5 21 <2 16 80 400

Penicllinas~unitsneeded to neutralizethe antibiotic.

An average blood level of antibiotic would
be 5 pg./ml., and it can be seen that 400 units
of penicillinase destroyed this amount of all
four antibiotics. Similar results were obtained
with a different make of penicillinase
(Distillers), and also after the addition of
25% human serum to the medium.

These results agree with biochemical
studies on penicillinases in general and
bacterial work on the staphylococcal
enzyme.' ' Whether there is a single beta-
lactamase or separate penicillinase and
cephalosporinase enzymes is still in doubts ;
certainly the enzymes produced by different
species of bacteria vary in their relative
activities against penicillins and cephalo-
sporins.

I conclude that the readily available
Bacillus cereus penicillinase is a definite help
to the medical microbiologists for the
neutralization of cephaloridine, cloxacillin,
and possibly methicillin in the blood of a
patient when either blood levels of other
antibiotics or blood cultures are required.-
I am, etc.,

Papworth Hospital S. W. B. NEWSOM.
Papworth Everard,
Cambridge.
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Mortality of the Ambulance Ride

SIR,-On Christmas Eve, 1966, my father,
who was not a doctor, died of a coronary in
the Postgraduate Hospital at Hammersmith.
On the way to the hospital he asked me to
try to alter the design of ambulances for
cardiac cases, in as much that with the head-
first position the abdominal contents rode up
towards the chest every time the driver
applied the brakes. This caused my father a
considerable increase in his pain.
On reflection surely it would be better if

all patients were carried in ambulances with
their feet nearest to the driver, as even in
the unconscious case the legs and body would
protect the head from injury in an accident,
whereas in the present system the head is
smashed against the partition behind the
driver. Facing the engine is often preferable
in railway trains, and the only reason I can
assume for our present policy of the patient
lying facing the rear door of the ambulance
is the reluctance of the authorities to agree
to stretchers being carried feet first, possibly
because the old expression " They carried him
out feet first" has the connotation of dying
or death.-I am, etc.,

JOHN R. GLOVER.
Department of Social and

Occupational Medicine,
Welsh National School

of Medicine,
Cardiff-

SIR,-I missed Dr. D. Lamont's letter (6
May, p. 374), but the letter of Dr. C. H.
Cullen and colleagues (12 August, p. 438)
deserves a comment from a totally different
angle. In the first world war it was widely
known and recognized that .many cases of
serious gunshot wounds often had better
recovery prospects when they had been left
for longish periods exactly where they were
wounded.

I can speak from personal experience. I
was crashed when flying in France as a
passenger and became conscious before my
squadron ambulance arrived. I was able to
recognize that I was extensively paralysed.
Being at that time aware of the benefit of
no movement at all for a longish period, I
forbade my anxious orderly to en-stretcher
me, and made him cover me with rugs until
an M.O. from the officers' hospital in St.
Omer came and personally supervised my
transport two hours after the crash.
The Army consultant, General Dawson

(later Lord Dawson of Penn), attributed my
ultimate recovery largely to this period of
immobility.

All this is now 51 years ago. Years
and years passed, and I had the misfortune
to witness a motor-cyclist near Barnet in-
volved in a bad accident. I remember vividly
the difficulty I had in preventing him being
immediately lifted on to one of those two-
wheeled horrors, then in common use by the
St. John Ambulance. He made a good
recovery, thereby sparing the driver of the
car involved in the accident standing a
possible trial for manslaughter. The report
of the casualty surgeon at the hospital to
Lord Trenchard, then Commissioner of.
Police, produced a personal letter from
Trenchard asserting the view that a longish
period of immobilization had 1Teen of material
help in this cyclist's recovery.

I wonder if the value of immobility at the
site of injury with a resuscitation tent has
ever been explored, before evw a short motor
journey, however good the sringing.-I am,
et.,

Chipping Campden, C. B. HEALD.
Glos.

SIR,-The plea of Mr. C. H. Cullen and
his colleagues for improvements in ambulance
suspension (12 August, p. 438) deserves
strong support.
A few weeks ago I had occasion to accom-

pany a patient who had suffered a subarachnoid
haemorrhage a day or two previously to a
neurosurgical centre. The journey covered 25
miles of good road which I know well, but I
was appalled at the rough ride experienced,
which was reminiscent of-travel in a farm-cart.

I was greatly apprehensive that the shaking
the patient received might restart the haemor-
rhage, and I felt the back of a saloon car
would have been a far safer pla in which
to carry her.
New ambulances are, I understand, to have

much better suspension of a pneumatic type,
but could not something be done to improve
the existing ambulances, which will be with
us for many years to coni ?,-I am, etc.,

St. Albans, J. HORTON.
Herts.

Problems of Accident and Emergency
Services

SIR,-It was refreshing to read Dr. K. C
Easton's comments on road accidents at the
B.M.A. Bristol Meeting (22 July, p. 230).
For some years a few general practitioners
have been emphasizing the value of a doctor
on' the site of an incident, if -this can be
attained without delay.'

Unfortunately there has developed a wide-
spread misunderstanding of what is possible
in primary treatment by the general practi-
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