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caine penicillin. Indifferent results followed the
use of benzathine penicillin by injection owing
to the lower serum levels of penicillin obtained,
and also following benzathine penicillin by
mouth and cloxacillin.

6. Although gonorrhoea can be adequately
cured by multiple orally administered doses
of benzyl penicillin, phenoxymethyl penicillin,
phenethicillin and ampicillin the data presented
refers to the results obtained with single or
double doses. Phenoxymethyl penicillin and
phenethicillin by mouth given in this way
proved less useful than aqueous procaine
penicillin by single injection.

7. The results obtained with ampicillin in
single oral doses approached most closely those
of aqueous procaine penicillin by single injec-
tion and those obtained by double oral doses
of ampicillin were, by some methods of assess-
ment, quite as impressive. Single doses of
ampicillin given by injection, however, proved
unsatisfactory.
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DISCUSSION
Chairman: D. G. JAMES (London); Participants: C. D. ALERGANT (Liverpool);

B. C. STRATFORD (Melbourne); R. R. WILLCOX (London); R. S. MORTON
(Sheffield); W. M. M. KIRBY (Seattle); G. T. STEWART (Carshalton).

ALERGANT. When penicillin first became
available for treating gonorrhcea-its useful-
ness was limited by the necessity of requiring
multiple injections. The dosage recommended
at that time was 40,000 units 3-hourly for five
doses. Lowering the dose or giving fewer
injections was always accompanied by a pro-
portion of failures. In other words the
gonococcus had to be exposed to a certain
minimum concentration of penicillin for a
certain minimum time if the infection was to
be cured.
The situation was radically altered a few

years later by the development of depot pre-
parations and in particular the combination of

procaine and penicillin suspended in arachis
oil to which was added 2% aluminium mono-
stearate (P.A.M.). A single injection of 300,000
units of this preparation was found to produce
blood levels which were sustained long enough
to cure virtually 100% of cases of gonor-
rhoea.
At that time nearly all strains of gonococci

encountered were inhibited by concentrations
in vitro of 0.03 units penicillin/c.c. or less. In
the 'last six or seven years, however, the posi-
tion has been complicated by the emergence
of so called penicililin-resistant gonococci.
These strains, which in reality are only rela-
tively penicillin-insensitive, may however
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require penicillin concentration 20 or 30 times
as high to inhibit their growth. The incidence
of these resistant strains varies from place to
place and from time to time even in the same
place. There is, however, no evidence that they
are progressively increasing. Single injections
of even much larger doses of procaine peni-
cillin fail to cure many of these cases either
because the blood level never reaches the re-
quired leve or because it is not sustained
sufficiently long.
The development of the newer penicillfins

offered a fresh approach to the treatment of
gonorrhoea. Phenethicililin when given orally is
well absorbed and produces adequate blood
levels, but most strains of gonococcus are far
less sensitive to phenethicillin than to penicillin
G. and the clinical results were disappointing.
Even repeated injections of methicillin appear
to have no influence on the course of a
gonococcal infection.

Ampicillin, however, has an activity against
the gonococcus which is comparable to peni-
cillin G. and when given by mouth in a dose
of 1 g. gives an adequate initial blood level and
is excreted sufficiently slowly to give adequate
blood levels for several hours.

In clinical trials extending now over a
period of two years 1 g. ampicillin orally has
proved itself at least as effective as a single
injection of 600,000 units P.A.M. and possibly
better.

In 1963 at the Liverpool Royal Infirmary
we treated 128 patients with 600,000 units
P.A.M., of whom 16 required re-treatment-a
failure rate of 12.5%.
During the same year we treated 108 patients

with 1 g. ampicillin, of whom only 7 required
re-treatment-a failure rate of 6.5%. The
vital importance of sustained blood levels is
brought out by our experience with ampicillin
given by intramuscular injection. This gives
much higher initial blood levels, but is excreted
much more rapidly. We treated 20 patients
with a dose of 240 mgm. intra-muscularly with
a failure rate of 25%. Twenty-two patients
were subesquently treated with 500 mgm.
intra-muscularly with a similar percentage
failure.

Willcox treated 50 patients with two doses of
1 g. at an interval of 5-6 hours. The results
were no better than with a single dose of 1 g.
The reason for this, we believe, is that the
second dose was administered at a time when
blood levels had already been at too low a
level for a couple of hours. For the past 18

months or so patients who have failed to
respond to routine treatment have been re-
treated with two doses of 1 g. ampicillin at
a four-hourly interval. In 1963, 23 patients were
so treated with only three failures. Further
experience has shown that at least three-
quarters of those patients, who fail to respond
to a single dose of ampicillin, will respond to
two doses administered in this way.
We have recently shortened the interval

between doses to three hours. The initial
results have been good-no failures to date-
but the number of cases treated is too small for
any firm conclusions to be drawn.
STRATFORD. We have been putting alternate
patients on to 1 g. ampicillin by mouth on
two successive days, with an injection of dis-
tilled water at the same time, and comparing
that with 500 mgm. by injection on successive
days. The results are that by the oral treatment
we have had 26 patients, 22 of whom have
been successful. Four have defaulted, which
usually means, at least in my country, that they
are cured-if they are not cured they are very
quick to come back. But even if we discount
those, it is a 90% success rate. By injection, we
had 28 patients, with three defaulters and one
actual failure-in a man with a mild glandular
hypospadias; and as we all know, anatomical
abnormalities of the genital tract are always
more difficult to treat. So, although this is onily
a very small series, the results are most
encouraging.
Non-specific Urethritis
WILLCOX. In treating this condition my first
choice is tetracycline, where one expects about
an 85% cure rate, 'but when dealing with the
problem in bulk in a large clinic, you can do
much more cheaply with a single injection of
streptomycin-plus a course of sulfadiazine-
and probably get about a 72% cure rate. So
both methods are in fact used. I have used
ampicillin in non-gonococcal urethritis, and the
results were disappointing, the failure rate was
about 40%.
MORTON: I have used ampicillin in non-specific
urethritis. The cure rate was pretty much the
same as Dr. Willcox's. We compared it
with penicillin G., which we gave over a com-
parable period, and the results were more or
less parallel. One of the things we did notice
in treating non-specific urethritis with penicil-
lin, either as penicillin G or as ampicillin, was
that about 10% per cent of the men developed
Reiters' syndrome. This is much higher than
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we normally expect in urethritis, where Reiters'
syndrome develops in only about 4%. I do
not know the reason for this, but if anybody
would make suggestions I would be glad to
hear them.

I would like to make one or two general
observations about the papers we have had.
Dr. Allergant pointed out, quite rightly, I think,
that the M.I.C. of strains varies, not only
geographically, but in time. At the time we
used phenethicillin in Doncaster, we were suffer-
ing from a large percentage of relatively insen-
sitive strains, and I would think if we tried
phenethicillin again we might not get such poor
results. This is a general observation. In
Sheffield, we try to estimate the M.I.C. in all our
gonorrhoea strains, and although the percentage
of relatively insensitive strains was the same
two years out of the last four and our routine
treatment the same, our recurrence rate for the
two years varied: one year, 5%, and the other
year, about 20%. This underlines the problem
Dr. Willcox mentioned: the difficulty of separat-
ing the reinfections from the relapses.

Blood Levels
KIRBY: In addition to being very active, it
has been brought out that the very good

results with the oral ampicillin may be asso-
ciated with a later peak, and more prolonged
blood-levels. This is one thing which is
unusual in the phamacology of ampicillin.
Alil the other oral penicillins give a peak-level
at 30 to 60 minutes, whereas with ampicillin
by mouth the peak level is at two hours or
later, and there is definitely more prolonged
blood-level. Why is this? Can anyone explain
why ampicillin gives this later peak, and this
more prolonged blood-level when taken by
mouth?

STEWART: In answer to Dr. Kirby, I think
possibly the increase in the case of ampicillin is
due to the reabsorption cycle in the duodenum.
You get quick excretion in the bile, and then
you get reabsorption of the excreted moiety,
which recirculates, and is then re-excreted. It
means with ampicillin there is a build-up, and
this will go on as long as the cycle is going on
especially if large doses are given.

This can only be tested experimentally. When
very large doses are given to rats there is a
very large increment of reabsorption. For every
dose of ampicillin given by mouth one obtains
a second cycle of reabsorption from the biliary
excretion.
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