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patients and permanently in two, and within two weeks the
blood sugar rose significantly (Fig. 2).
Eleven of the patients who were underweight before

treatment have gained weight, six of the others have lost
weight, and the remainder show no significant change.
Whole-blood sulphonamide levels in patients taking 1 g. a
day have been 5.2-9 mg. per 100 ml. (mean 6.7 mg. per
100 ml.)-expressed as sulphanilamide (to convert to whole-
blood BZ 55 this should be multiplied by 1.7). Estimations
on bigger doses suggest that the increase of blood level is less
than expected and not directly proportional to the dose.

Side-efJects.-Treatment had to be stopped after three and
four weeks respectively in two cases on account of a
widespread irritating rash. In one case there was a mild
scaly eruption on the forehead which disappeared despite
continued treatment. One patient developed mild hypo-
thyroidism after five months' treatment with 1 g. a day; this
has responded satisfactorily to treatment with L-thyroxine.

Discussion
Most middle-aged stable diabetics lose their symptoms if

they keep to a low-calorie and restricted carbohydrate diet.
In some, however, although the symptoms disappear,
glycosuria and hyperglycaemia persist. Preliminary results
suggest that in these cases the blood sugar can often be
brought down with BZ 55. If the hyperglycaemia is the
cause of such complications as retinitis and nephropathy, its
control is of great importance to the patient. It will be of
considerable benefit if this can be done by oral medication
instead of insulin injections, which these patients, in the
absence of symptoms, are not unnaturally reluctant to start.
If, however, these complications are due to some other
metabolic disturbance of the diabetes, there is no certainty
that it will be influenced by the hypoglycaemic sulphon-
amides, and little is gained by prescribing them. Further-
more, it is still not known how these drugs work, and they
may well prove to have dangerous toxic properties.
The hypoglycaemic sulphonamides are not " oral insulins"

and have no place in the treatment of " insulin-deficient"
diabetics. Diet remains the mainstay of treatment for the
middle-aged diabetic with any tendency to obesity. The
hypoglycaemic sulphonamides would seem to be indicated in
only a comparatively small group. Until their value has been
proved and their possible hazards more fully explored they
cannot be recommended for widespread use.

Summary
A preliminary account is given of the use of a new

hypoglycaemic sulphonamide in the treatment of
diabetes mellitus.

Twenty-four stable middle-aged diabetics were chosen
for treatment. Satisfactory reduction of the blood sugar
was obtained in 23, but two had to be taken off the drug
on account of a generalized rash.
We wish to thank the staff of the Routine Laboratories of the

Courtauld Institute of Biochemistry of the Middlesex Hospital for
the blood-sugar and blood sulphonamide estimations; Boots Pure
Drug Company, of Nottingham, and Eli Lilly and Company, of
Basingstoke, for supplies' of BZ 55; and the Clinical Research
Committee of the Middlesex Hospital for a personal research
grant (to J. D. N. N.).

ADDENDUM.-Since this report was written the one patient
who was responding poorly has developed a severe neutro-
penia. After ten weeks' treatment in which the dose ranged
from I to 2.5 g. a day (total amount given 123 g.) she was
found to have a white-cell count of 2,100 per c.mm. with
only 10% polymorphonuclear leucocytes. There was a
mild fever at this time which responded to penicillin. She
has now been off the tablets for two weeks and the blood
count shows 5,700 white cells per c.mm. with 33%
neutrophils.
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THE VALUE OF BZ 55 IN CONTROL
OF DIABETES
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It has been reported that BZ 55 is capable of controlling
the glycosuria of a middle-aged obese diabetic, but that
it is ineffective in the young acute thin type of individual,
the type which generally requires insulin, without which
ketosis is very apt to occur. The obese diabetic in this
country is generally treated by dietary restriction alone,
and excellent results are commonly obtained as the
weight is reduced to the " ideal." Nevertheless, one en-
counters from time to time the patient who has brought
down the weight to the desired level, and who, although
often devoid of diabetic symptoms, still shows hyper-
glycaemia and glycosuria, which eventually calls for
the administration of insulin. Such patients would
appear to be the type ideal for testing the efficacy of
BZ 55. Bertram et al. (1955) concluded that success with
this preparation was most likely to be obtained in the
patient developing diabetes after the age of 45, who
had not suffered from the disease for more than 10
years, and who, if treated with insulin, had not taken
this for a period exceeding two years.

Accordingly, for the purpose of our investigation into
the efficacy of BZ 55 in controlling hyperglycaemia and
glycosuria we selected 23 patients who were over 45
years of age at the time of onset of the disease and i#ho
were now approximately the " ideal " weight. Of these
23 patients, 12 had formerly been obese (more than 20%
above ideal weight), and 9 of these 12 had never received
insulin. Another 11 patients had never been overweight,
and eight of these had never had insulin. At the start of
the trial no patient had ketonuria, but this had been
noted at some time previously in seven patients, in three
of whom this had been of considerable degree. In
addition to these 23 patients, two younger diabetics were
included in this study: one, who had recently developed
the disease, in the hope that with the use of this prepara-
tion insulin might be avoided; the other, an unstable
diabetic, to discover whether the insulin requirements
might be reduced. The age and sex of the patients and
the duration of diabetes are shown in Table I.

TABLE I

Duration of Diabetes
Type Male Female Age(Years) <1 <10 >10

Year Years Years

Previously obese 4 8 56-79 3 4 5
Never overweight 4 7 50-70 3 6 2
Young .. 0 2 19-30 1 l -

Methods
As many of the patients were devoid of symptoms it

was thought unjustifiable to admit these to hospital for the
purpose of this investigation, and a large proportion of our
cases were studied as out-patients. They were all familiar
with their prescribed diet, which provided, in measured
quantities, adequate carbohydrate to satisfy their require-
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ments. With such a diet the co-operation of patients is
usually not difficult to obtain, particularly when they know
that they are taking part in a study of this nature. However,
for the first two weeks they were given dummy tablets (" A"
tablets), and thereafter they had, for a further course of
two weeks, tablets of similar appearance but each containing
0.5 g. of BZ 55 (" B " tablets). In each case the initial dose
was five tablets, reduced to three on the second day, and
thereafter two daily were taken. Blood-sugar estimations
were done at noon on the 4th, 7th, 11th, and 14th days of
each course. During the last six days of each course,
24-hour collections of urine were made, in each of which
the amount of sugar and of creatinine, the latter as a check
on the accuracy of the collection, was determined. With
in-patients a similar procedure was adopted, but the control
period on dummy tablets was restricted to six days, and
throughout this time and the subsequent course of B tablets,
daily blood-sugar and urine-glucose estimations were carried
out.

Results
The results obtained in this trial of BZ 55 have been

classified according to the degree of success. Those patients
in whom the mean blood sugar at noon was reduced to less
than 180 mg. per 100 ml. and who showed marked improve-
ment in the urinary output of glucose were regarded as
"successes." When the glycosuria was greatly lessened,
although the noon blood sugar was relatively little affected
and was above 180 mg. per 100 ml., the result was classified
as a " partial success." The results obtained from the study
of the 23 patients aged over 45 are summarized in Table II.

TABLE II

Previ'ous Mean Noon Daily
No. Build Preiouly 'Blood Sugar Urinary

Result of eviousy (mg. /100 ml.) Glucose (g.)
Cases Non- Insulin "A "B" A " " B"Obese obese Tabs. Tabs. Tabs. Tabs.

Success .. 11 4 7 0 230 145 29 5
Partiajsuccess 6 5 1 1 276 227 49 12
Failure .. 6 3 3 6 282 262 48 61

It will be observed that 11 of these patients showed a

completely satisfactory response. In some cases this was
dramatic, the glycosuria virtually disappearing within
24 hours of the initial dose. It is noteworthy that none
of these patients had ever received insulin, although,
particularly in the case of the seven who had never exceeded
the ideal weight, insulin treatment might well have become
necessary.
The response to treatment with BZ 55 of the group classed

as "partial success " was unsatisfactory, and, despite the
quite appreciable reduction of glycosuria, these cases should
probably be regarded as failures. Certainly the blood sugar,
even if lowered in some instances, remained at an undesirably
high level, and it is significant that four of the six cases
showing this type of response are now getting insulin, and
this will probably be required by the remaining two.
Attention should be drawn to the fact that all of the group
of six unquestionable failures had previously received
insulin, although half of them had had this for less than
two years. Sex and age distribution and duration of diabetes
were similar in all three groups, and did not appear to
account for differences in response to the drug.
One factor which appeared to militate against a

satisfactory response to BZ 55 was the presence of sepsis.
One patient who had a severe infection in the urinary tract
failed to show any improvement with the drug, but after
recovery from this the trial was repeated and the response
was found to be excellent, the blood sugar averaging 150 mg.
per 100 ml., and glycosuria became minimal. In another
case with considerable sepsis of a leg, no response was
obtained when BZ 55 was given at an initial trial, but after
the sepsis had cleared up the mean blood sugar, with a

subsequent trial, fell from 276 to 204 mg. per 100 ml., and
urinary sugar from 22.6 to 7.2 g. a day, and so was classified
as a partial success.
A history of severe ketonuria in the past may be of signi-

ficance. As mentioned above, this had been noted in three
patients in this series. All of these failed to show any
response to treatment with BZ 55.
The two younger patients to whom BZ 55 was given failed

to show any improvement. In one who was a very unstable
diabetic the drug did not diminish the insulin requirements.
The other patient, a woman aged 30, had been diabetic for
only two months, and, having heard of an oral remedy, was
opposed to taking insulin; she showed no improvement in
either blood-sugar level or urinary glucose output with
BZ 55.

In no case was there any manifestation of toxic effects
as a result of the administration of BZ 55.

Discussion
The results given above confirm previous reports that

BZ 55 is efficacious in controlling the hyperglycaemia and
glycosuria in certain diabetic patients. It is important to
discover the type of case that might be expected to show a
satisfactory response, but it is equally important to know
whether the administration of this preparation might be
fraught with danger. It has been suggested that observation
of blood-sugar levels for four hours after a test dose of 4 g.
of BZ 55 will show whether or not a patient is likely to
derive benefit from the drug. We have tried this test in
a number of patients, but our results have been equivocal,
and more experience with the test is necessary before it can
be relied on for this purpose. The definition given by
Bertram et al. (1955) of the type to be considered suitable
for treatment with BZ 55 is not quite adequate. Four of
our patients who responded well had been diabetic for much
longer than 10 years, while three of the failures had received
insulin for less than two years. One would agree, however,
that it is the older patient, over 45 years of age, who is
most likely to respond.
Our results suggest, although the number of our cases is

small, that a patient is more likely to benefit if never
previously treated with insulin. Patients taking insulin might,
of course, be regarded as more severe cases, and their failure
to respond to treatment with BZ 55 attributed to this, but
Bertram et al. (1955) reported that response to the drug
was independent of the severity of the disease. The size
of dose of insulin does not appear to be a criterion, as we
had one patient, previously well controlled with only 16
units of insulin zinc suspension, who rapidly developed
ketonuria and heavy glycosuria on stopping this and
transferring to BZ 55. Moreover, when insulin is required we
have not found that BZ 55, given in addition, has any insulin-
sparing effect.
At the present time it appears that this preparation may

be of value in the treatment of elderly diabetics who, if
they have been obese, still show glycosuria after reduction
to " idea}" weight, or those who, although never overweight
and have never had ketonuria, are still uncontrolled by diet.
It is unsuitable for the younger acute diabetic, who may
rapidly develop ketosis if insulin is abandoned in favour
of BZ 55.

Summary
A trial of BZ 55 in 25 diabetic patients is reported.

In 23 patients, all over age 45 when they developed dia-
betes, and all approximating to the " ideal" weight, very
successful control of hyperglycaemia and glycosuria was
obtained in 11. The remaining 12 patients failed to
respond satisfactorily. In two younger patients the drug
proved completely ineffective.
BZ 55 proved ineffective in two patients while they

were suffering from sepsis, but produced considerable
effect when this was overcome.

AUG. 25, 1956 BZ 55 IN CONTROL OF DIABETES
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No satisfactory explanation is given for success or
failure with this drug, but it is pointed out that all
patients in this series who showed no response had
previously received insulin.

Ketosis may develop rapidly on the substitution of
insulin by BZ 55 in patients who require the former for
their control.

We wish to acknowledge our indebtedness and thanks to Mr.
A. P. Kenny, of the Biochemical Department, Victoria Infirmary,
Glasgow, for undertaking the blood-sugar and urine-sugar estima-
tions, and to British Insulin Manufacturers, who kindly provided
us with the A and B tablets.
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A WARNING NOTE
In view of a recent report from America of a small number of cases of severe agranulocytosis and also of

several cases of thrombocytopenia in this country, it is the considered opinion of the authors of the papers on BZ 55
appearing in this issue of the " British Medical Journal " that the drug in question should at present be used only under
careful hospital supervision.

This view is shared by the majority of those who have had experimental and clinical experience of the use of BZ 55
in this country.

L. J. P. DUNCAN, Edinburgh Royal Infirmary. W. G. OAKLEY, King's College Hospital.
J. D. N. NABARRO, Middlesex Hospital. F. W. WOLFF, the Wellcome Research Institute.

VACCINATION AGAINST WHOOPING-COUGH
RELATION BETWEEN PROTEUION IN CHILDREN AND RESULTS

OF LABORATORY TESTS
A REPORT TO THE WHOOPING-COUGH IMMUNIZATION COMMITTEE OF THE MEDICAL RESEARCH

COUNCIL AND TO THE MEDICAL OFFICERS OF HEALTH FOR CARDIFF, LEEDS, LEYTON,
MANCHESTER, MIDDLESEX, OXFORD, POOLE, TOTTENHAM,

WALTHAMSTOW, AND WEMBLEY*

In a previous report (Medical Research Council, 1951)
the results were given of a series of controlled trials
made to assess the prophylactic value of pertussis vac-
cine in children 6 to 18 months old. Five batches of
vaccine from three different manufacturers were tested.
Each batch gave substantial protection, but the two
batches supplied by the Michigan Department of Health
gave much greater protection than the others.

In 1948, before the previous trials were completed,
further field investigations were begun in conjunction
with laboratory studies to determine whether the
protective effect of vaccines in children could be
assessed by a laboratory test. Two series of trials were
made-one from October, 1948, to March, 1951, using
British vaccines, and the other from early 1951 to mid-
1954, using British and American vaccines. The second
series was planned not only to give information on the
relation between field and laboratory results, but also
to deternxine whether British manufacturers could pro-
duce good vaccines by methods similar to those of the
Michigan Department of Health and to determine
whether a vaccine prepared from culture in liquid
medium was as effective as one from culture on solid
medium. A description of all the vaccines used in the
two series of trials is given in Table I.

INVESTIGATIONS IN THE FIELD

General Plan
The previous trials (M.R.C., 1951) were made on a

strictly controlled basis to investigate whether pertussis
vaccines were of any value in protecting against the
disease. Half the children whose parents volunteered
to have them injected were given vaccine and the rest
were given injections of an inoculum which looked like
pertussis vaccine but which did not contain Haemophilus
pertussis. This procedure could not be continued after
it was known that each of five different batches of vac-

cine used gave substantial protection, and it was decided
that in all subsequent trials every child should be given
pertussis vaccine, and that the results with one batch
of vaccine should be compared with those with other

*Whooping-cough Immunization Committee: Sir Samuel
Bedson, F.R.S. (chairman), Dr. P. Armitage, Dr. W. C. Cockburn,
Dr. E. T. Conybeare, Professor R. Cruickshank, Professor A. W.
Downie, F.R.S., Professor A. Bradford Hill, F.R.S., Dr. J. 0.
Irwin, Dr. Pearl Kendrick, Dr. J. Knowelden, Professor J. W.
McLeod, F.R.S.; Dr. H. J. Parish, Mr, A. F. B. Standfast, Dr.
G. S. Wilson, Dr. J. Ungar, Dr. D. G. Evans (secretary).
Medical Officers of Health: Dr. J. Greenwood Wilson and Dr.

W. Powell Phillips, Cardiff; Dr. I. G. Davies, Leeds; Dr. A. W.
Forrest, Leyton; Dr. C. Metcalfe Brown, Manchester; Dr.
A. C. T. Perkins, Middlesex; Dr. J. F. Warin, Oxford; DIr. G.
Chesney and Dr. J. Hutton, Poole; Dr. G. Hamilton Hogben,
Tottenham; Dr. A. T. W. Powell, Walthamstow; Dr. E. Grundy,
Wembley.

Field Workers: Dr. I. A. Bolz and Miss M. R. Elliott, Cardiff
Dr. G. R. Baxter and Mrs. E. R. Beard, Leeds; Dr. A. R. Fox
and Miss R. M. Edward, Leyton; Dr. B. J. Griffiths and Miss
0. I. Howell, Manchester; Dr. Beryl Anscombe, Dr. A. M.-M.
Payne, and Miss C. H. Rudkin, Oxford; Dr. Joan Moignard,
Miss M D. Smith, and Miss W. E. Bennett, Poole; Dr. A. T. W.
Powell and Mrs. H. M. Johnston, Walthamstow; Dr. J. C.
McDonald, Miss M. M. Wall, and Miss E. E. Wilden, Tottenham
and Wembley.
Laboratory diagnostic tests were made by: Dr. G. J. G. King

and Mr. E. C. Young, Bournemouth; Dr. J. Marks and Professor
Scott Thomson, Cardiff; Dr. H. D. Holt, Mr. G. V. Heimer,
and Mr. J. Hollingsworth, Colindale; Professor J. W. McLeod,
F.R.S., Dr. D. E. Nicholson, Dr. G. C. Turner, and Miss B. B.
Waller, Leeds; Dr. W. W. Walther and Mr. K. R. Podger,
Leyton; Dr. Mary 0. Adams and Mr. A. G. Harbour, Man-
chester; Dr. W. H. H. Jebb, Oxford; Dr. F. Marsh, Mr. E. F.
Browning, Mr. P. Lovell, and Mr. G. Hoy, Walthamstow.
Laboratory tests for antigenic potency were made by: Mr.

A. F. B. Standfast, Lister Institute; Dr. Margaret Pittman, U.S.
National Institutes of Health, Bethesda; Dr. Pearl Kendrick and
Dr. Gracc Eldering, Michigan DePartment of Health; Dr. A. E.
Francis and Mr. H. Proom, We lcome Research Laboratories;
Dr. D. G. Evans and Dr. F. T. Perkins, M.R.C. Laboratories;
Hampstead; Dr. J. Ungar, Glaxo Research Laboratories, Dr.
Mary 0. Adams, Manchester; Dr. Naomi Datta, Colindale.
The field trials were put in train and supervised by Dr. W. C.

Cockburn.
The analysis of the field and laboratory results were made and

the report prepared by Dr. P. Armitage, Dr. W. C. Cockburn, Dr.
D. G. Evans, Dr. J. 0. Irwin, Dr. J. Knowelden, and Mr. A. F. B.
Standfast.
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