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HEBERDEN SOCIETY

ANNUAL REPORT, 1958

The President welcomed Mr. M. C. G. Andrews,
the successor to Mr. R. V. Howell, Secretary of the
Empire Rheumatism Council, as General Secretary
of the Society.
He recalled that a special feature of the year had

been the joint meeting with the Nederlandse
Vereniging van Rheumatologen held in Leyden on
the occasion of the Heberden Round, and thanked
their Dutch colleagues for the admirable scientific
and social programme they had provided on that
occasion.
The following new members had been elected:

Ordinary Member: Dr. W. R. M. Alexander.
Associate Members: Dr. J. W. Beattie, Dr. A.
Freedman, Dr. G. Will.

The following members resigned during the year:
Dr. D. Hubble, Dr. S. W. Patterson, Dr. F. Wrigley.

The total ordinary membership on January 1,
1959, was 98 and the associate membership twenty.

Activities
At the invitation of Dr. Dudley Hart, the first clinical

meeting of the year was held at the Westminster Hospital,
on February 14, 1958 (Annals, 17, 251). Papers were
presented by Dr. G. D. Kersley (Bath), Dr. A. St. J.
Dixon (Post-Graduate Medical School, London), and
Dr. Denis Burley (Westminster Hospital); these were
followed by demonstrations of patients by members of
the Westminster Rheumatism Unit.
On October 11, 1958, a clinical meeting was held at the

Stoke Mandeville Hospital, Aylesbury, Bucks, at the
invitation of Dr. Alan G. S. Hill (Annals, 17, 446;
18, 55). Papers were read by Dr. M. S. Good (Stoke
Mandeville), Drs. A. R. Horler and M. Thompson
(Newcastle-upon-Tyne), Dr. L. J. Barford (Redhill),
Drs. A. G. S. Hill and C. L. Greenbury (Stoke Mande-
ville), Dr. W. R. M. Alexander (Edinburgh), and Dr. J. F.
Buchan (Holloway), and a discussion was opened by
Dr. H. F. West (Sheffield).
The Heberden Oration for 1958 was delivered on

December 5 by Dr. Charles Ragan of the College of
Physicians and Surgeons, Presbyterian Hospital, New
York, at the Wellcome Foundation, London, on "The
Role of Hypersensitivity in the Pathogenesis of Rheuma-
toid Arthritis" (Annals, 18, 1).
The Annual Dinner was held on December 5, by kind

permission of the Master, at the Hall of the Worshipful

Society of Apothecaries, London. Among the guests
present were Sir Geoffrey and Lady Jefferson, Sir Harold
and Lady Himsworth, Dr. C. Ragan, and Dr. T. F. Fox.
The Annual General Meeting was held on December

5 and 6 at the Wellcome Foundation, London. At the
clinical meeting which followed (Annals, 18, 61), papers
were presented by Dr. F. A. Rose (Manchester), Drs.
I. Porter, M. Lewis, and A. St. J. Dixon (London),
Drs. S. W. Stanbury, J. Ball, and A. J. Popert (Man-
chester), Prof. E. G. L. Bywaters, Drs. M. Carter, and
J. T. Scott (Taplow), Dr. J. S. Lawrence (Manchester),
Dr. R. A. Parkins and Prof. E. G. L. Bywaters (Taplow),*
and Dr. J. P. Currie (Glasgow).

Grant-in-Aid
The Society acknowledged with appreciation the

renewal of a grant from the Empire Rheumatism
Council.

Library
The Society was indebted to the Ciba Foundation

for their kindness in housing the Library at 41 Port-
land Place, London, W.1, and also for having the
large bookcase glazed to render it dustproof.
The Hon. Librarian reported that the Wellcome

Trustees had continued to support the library
financially, and that he wished to record his personal
thanks to Dr. F. N. L. Poynter, Ph.D., Librarian
of the Wellcome Historical Library, who had helped
in countless ways and had arranged for the books
to be cleaned and rebound at regular intervals by
his staff. It was intended to publish a new cata-
logue of the contents of the Library during 1959.
The following additions had been made in 1958:

Presented by the Trustees of the Wellcome Medical
Foundation:

MISAURUS, P.
STEPHENS, W.

BENNETT, T.
PARKIN, J.

JEKYLL, J.

The Honour of the Gout. 1720.
Dolaeus upon the Cure of the Gout by

Milk Diet. 1732.
An Essay on the Gout. 1734.
Gout; its Cause, Nature, and Treat-

ment. 2nd ed., 1877.
A Letter on the Great Utility of Capt.

Jekyll's Patent Portable Vapour
Bath . . . addressed to Sir Henry
Halford, Bt., M.D. 1828.

* This issue, p. 8.
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RHYNE, W. Dissertatio de Arthritide. 1783.
RENNIE, A. Observations on Gout. 1825.
REES, G. 0. Treatment of Rheumatic Diseases by

Lemon Juice. 1849.
STEVENSON, W. A Successful Method of Treating the

Gout by Blistering. 1779.
Presented by Prof. Robert Platt, P.R.C.P.:

HEBERDEN, W. Photostat copy of a Note on the Habits
of William Harvey communicated
to him by Harvey's Great Niece.

Presented by Prof. E. G. L. Bywaters:
ScoTr, J. Surgical Observations on the Treat-

ment of Chronic Inflammation ...

particularly Diseases of the Joints.
1828.

Presented by Dr. W. S. C. Copeman:
MOORE, J. A letter to Dr. Jones on the Com-

position of the Eau Medicinale
d'Husson. 1811.

Presented by Mr. R. V. Howell:
JOHNSON, E. Hydropathy. 1843.

OFFICERS FOR 1959
President:

Professor J. H. Kellgren, F.R.C.P., F.R.C.S.
Rheumatism Research Centre, Clinical Sciences Building,

York Place, Manchester, 13.

President-Elect:
Dr. F. Dudley Hart, F.R.C.P.

Hon. Treasurer:
Dr. F. Dudley Hart, F.R.C.P.,

Westminster Hospital, London, S.W. 1.

Senior Hon. Secretary:
Dr. A. St. J. Dixon, M.R.C.P.,

Department of Medicine, Postgraduate Medical School
of London, Hammersmith Hospital, Ducane Road,

London, W.12.

Junior Hon. Secretary:
Dr. Malcolm Thompson, M.R.C.P.,

Physical Medicine Department, Royal Victoria Infirmary,
Newcastle-upon-Tyne.

Hon. Librarian:
Dr. W. S. C. Copeman, O.B.E., F.R.C.P.,

129 Harley Street, W.I.

Hon. Auditor:
Wilfred G. Wilkes, Esq., F.C.C.S., F.R.Econ.S.

General Secretary:
M. C. G. Andrews

(Tel. No.: COVent Garden 0871.)

PROGRAMME FORA1959
Clinical Meeting at the London Hospital on

February 27.
Joint Meeting with the Canadian Rheumatism

Association, British Association of Physical Medi-
cine, and North-Western Orthopaedic Club, at the
Devonshire Royal Hospital, Buxton, on July 25.
Heberden Round at the Postgraduate Medical

School of London, Hammersmith, conducted by
Prof. E. G. L. Bywaters.
Heberden Oration, Annual General Meeting, and

Dinner on December 4 and 5.

Titles and short programme notes of original com-
munications which Members wish to make to the Society
during 1959 should be sent to the Senior Hon. Secretary
(Dr. A. St. J. Dixon, M.R.C.P., Department of Medicine,
Postgraduate Medical School of London, Hammersmith
Hospital, Ducane Road, London, W.12) at least one
month before the date of the meeting. Abstracts for
publication in the Annals of the Rheumatic Diseases
(approximately 300 words) should be sent in advance or
handed to the secretary at the meeting. Additional
meetings will be arranged if necessary.

REPORTS OF MEETINGS
Clinical Meeting.-At a meeting held on October

11, 1958, at the Stoke Mandeville Hospital, Ayles-
bury, the morning session was devoted to a tour
of the Rheumatism Research Centre and to the
following demonstrations:
Fluorescent Microscopy, by Dr. D. G. Scott.
Psoriatic Arthritis, by Dr. V. Wright and Prof. S. J.

Hartfall.
Intra-Articula Therapy, by Dr. G. W. Chandler, Dr.

V. Wright, and Prof. S. J. Hartfall.
Morquio-Brailsford Disease and Keratodermia Blennor-

rhagica, by Dr. M. S. Good.

Dr. A. G. S. Hill, Dr. M. S. Good, Dr. D. S.
Wilkinson, and Mr. G. Platt demonstrated nine
patients. These included:

A 72-year-old female with arthritis of the limbs
and spine and a rash considered to be keratodermia
blennorrhagica in whom Reiter's syndrome was
considered to be the possible diagnosis;
A 44-year-old female with systemic sclerosis whose

illness had begun with a rash on the hands and feet,
Raynaud's attacks, fever, and a polyarthritis
involving the hands, shoulders, and neck;
A female, aged 48, with long-standing psoriasis,

whose arthritis in the spine, resembling ankylosing
spondylitis, had preceded typical changes of psori-
atic arthropathy in the limbs by 1 1 years;
Three patients with rheumatoid arthritis who had

undergone.surgical procedures: excision of the head
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ANNALS OF THE RHEUMATIC DISEASES
of the radius, bilateral arthroplasty of the knees
using stainless steel moulds on the lower ends of
the femora, and a McMurray osteotomy of the one
hip with very satisfactory results;
A female, aged 38, who had had transient poly-

arthritis and erythema nodosum associated with
more chronic cutaneous lesions of sarcoidosis;
A female, aged 51, who had suffered from

psoriasis since childhood and had subsequently
developed severe telangiectasia of the face and
buccal mucosa with Raynaud's attacks and cal-
cinosis of the fingers considered to represent sclero-
derma;
A female, aged 32, suffering from Behcet's syn-

drome who, after 5 years of recurrent buccal ulcera-
tion and knee effusions and, later, vaginal discharge,
had developed a right hemiparesis which was con-
sidered to be a further manifestation of the syn-
drome.

The demonstration was followed by a discussion
of the patients, and at the afternoon session the
following communications were delivered:
Temporal or Giant Cell Arteritis. By DR. M. S. GOOD

(Stoke Mandeville): The twenty patients suffering from
temporal arteritis who were studied had been treated in
the Royal Buckinghamshire and Associated Hospitals
between 1946 and 1957. The illness in these patients,
whose ages ranged from 60 to 80 years, had followed an
acute or subacute course lasting 3 months to several
years; two patients had died, one of them from coronary
occlusion.
Headache had been a prominent feature in all cases,

tender and thickened temporal arteries in nineteen,
constitutional illness, anorexia, and fever in sixteen,
pains in the muscles and limbs in ten, and painful stiffness
of the jaw and neck and excessive sweating each in nine.
Twelve had developed eye involvement, of whom three,
not treated by steroids, had become blind within 4 to 5
days; in one patient with eye involvement treated by
steroids the vision had improved. The average duration
of the disease after biopsy in the eight patients treated by
steroids was 2- 5 months and in the twelve not so treated
5 * 4 months. In view of the evidence from this and other
reported series that steroid therapy could shorten the
illness and prevent blindness, the diagnosis should be
confirmed by early biopsy, should be followed by treat-
ment with cortisone 150 to 300 mg. daily for a few days
(or the equivalent of prednisolone), and the patient
should subsequently receive a lower dosage until symp-
toms subside and the erythrocyte sedimentation rate falls
to normal.

Discussion. DR. F. D. HART (London) cited a patient
with temporal arteritis who had received 100 mg.
cortisone daily 2 days after the onset of headache,
yet had become blind on the sixth day. Other cases
were recorded in whom a dose of 100 mg. daily had not
prevented blindness: perhaps a higher dosage might
have done so. He had seen a number of patients who,
after apparent recovery, had diffuse symptoms presum-
ably due to continuous low grade arteritis, not confined

to the temporal arteries. These patients were rapidly
benefited by steroid therapy.
DR. D. S. WILKINSON (Stoke Mandei'ille) asked Dr.

Good to comment on the negative tuberculin test
common in this condition.

PROF. E. G. L. BYWATERS (Taplow) asked if histamine
or alcohol, by causing vasodilatation and increasing
pain, might elucidate the diagnosis in doubtful cases.
DR. J. GLYN (London) inquired if the disease were

improved by locally injected steroids and if it became
worse when steroid treatment was withdrawn.
DR. GOOD replied that the patient cited by Dr. Hart

had been ill for 3 months before presenting with headache
and tender arteries and that cortisone treatment was
probably started too late. A few had been seen with
tender arteries and an elevated sedimentation rate in
whom a definite diagnosis of giant cell arteritis could not
be made, since giant cells were not evident on biopsy,
but who had been greatly improved by steroid therapy,
and he re-emphasized the importance of early treatment
with steroids in preventing blindness. He had no
information about tuberculin tests or the effects of
alcohol or about locally injected steroids in this condition.
No exacerbation of the arteritis had been observed
during reduction of steroid dosage, but this had been
done gradually. The duration of treatment had varied
from 14 to 167 days.

Pleural Effusion in Rheumatoid Arthritis. By DR.
A. R. HORLER (introduced) and DR. M. THOMPSON
(Newcastle-upon-Tyne): From January, 1956, to Decem-
ber, 1957, 180 patients suffering from rheumatoid arth-
ritis, of whom 52 were men, had been referred to the
Department of Physical Medicine at the Royal Victoria
Infirmary, Newcastle-upon-Tyne. Pleural effusion had
been diagnosed in eight men and one woman, and inves-
tigations (including biopsy in three cases) had'not
revealed any cause for these other than the rheumatoid
process. In six of the men no parenchymatous lung
lesions were detected and in five of these the development
of the effusion was related to the onset of the arthritis.
In a series of 180 patients with the same sex distribution
and average age, who had musculo-skeletal disorders
other than rheumatoid arthritis, only one patient gave
a history of pleural effusion and the frequent occurrence
of pleurisy and effusion in the rheumatoid patients was
the most striking difference between the two groups. It
appeared that pleural effusion occurred predominantly
in males and was often an inaugural event in the develop-
ment of the arthritis.

Discussion.-PROF. J. H. KELLGREN (Manchester)
commented that population studies revealed the sheep
cell agglutinating factor to be distributed equally between
the sexes although such studies confirmed the clinical
experience that peripheral polyarthritis was more
prevalent in women. Clinical rheumatoid disease might
be different in the male and pleural effusion might be a
predominantly male manifestation. ':

PROF. E. G. L. BYWATERS (Taplow), said that he, too,
had met such pleural effusions complicating early
rheumatoid arthritis, and the question arose whether
they were specific to this disease. In his experience,
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HEBERDEN SOCIETY
previously published, there was little evidence for a
specific rheumatoid disease of the lung parenchyma,
but in that series the post-mortem incidence of pleural
adhesions in the rheumatoid subjects was about 60 per
cent. as against only 30 per cent. in the controls, and he
felt there must be some correlation although they had not
encountered any appearances specific to rheumatoid
pleuritis. Had there been any electrocardiographic
evidence of pericarditis in patients with pleurisy? Peri-
carditis was frequently associated with pleurisy in
rheumatoid arthritis; the pericardial histology might
occasionally resemble the synovial membrane changes
and pleuritis might be of the same nature. His cases
had been mainly in females and he wondered whether
there was a preponderance of males in Newcastle-upon-
Tyne or if there were many miners in the hospital
population. He enquired if the pleura was often
affected in Caplan's syndrome and whether pleural
precede parenchymal lung lesions in that condition.

PROF. KELLGREN agreed that this pleural localization
might be conditioned by dust disease in mining popu-
lations.

DR. J. BALL (Manchester) said that it seemed unlikely
that the higher incidence in males could be explicable
on an environmental basis. Chronic bronchitis, for
example, was more prevalent in hospital patients in
Manchester than in Edinburgh, yet a very high incidence
of pleural involvement in rheumatoid disease had been
reported at autopsy from the Edinburgh district. Local
lung lesions, such as chronic bronchitis, therefore, were
unlikely to determine the occurrence of rheumatoid
changes in the lung.

DR. THOMPSON replied that pericarditis was specifically
looked for and that electrocardiographs, which had
seemed indicated in four patients, had revealed no
evidence of pericarditis. The sex incidence of pleural
involvement both in other reported series and in their
own was predominantly male, in contrast with the pre-
dominantly female incidence of keratoconjunctivitis and
conjunctivitis sicca. With regard to occupation, two
coal miners in the group with pleural involvement were
the only ones with parenchymatous lung changes. Radio-
graphy showed that one of them had linear striations un-
like pneumoconiosis and that the other had multiple
rounded nodular shadows pn a background of pneumo-
coniosis, but on biopsy these did not show the dense
aggregations of anthracotic pigment described in the
nodules of Caplan's syndrome. They had been unable to
find any recorded cases of pleurisy with effusion in
Caplan's syndrome, but whether this patient should be
regarded as suffering from Caplan's syndrome seemed
to be mainly a question of terminology. The other
two biopsies had been punch biopsies of the pleura,
done to exclude tuberculosis and carcinoma and showed
only degeneration of fibrinous material. Chronic
bronchitis was present in five of the females and four
of the males with rheumatoid arthritis compared with
four females and five males in the controls. The
prevalence of bronchitis was probably slightly lower
than that published for the general- population of
Newcastle. The incidence of pleural effusion in these
patients seemed extraordinarily high and he had sought
all possible explanations for it; .selection factors might
play a part since the patients were received from other
clinics in -the Royal Victoria Infirmary and might
include a higher proportion of examples of more severe
and complicated disease.

A Case of Rheumatoid Arthritis with Recurring Peri-
carditis, L.E. Cells, and Multiple Basal Lung Nodules
containing Tubercle Bacilli. By DR. L. J. BARFORD
(Redhill): A woman, whose mother and only sister had
also suffered from the disease, had developed rheumatoid
arthritis at the age of 51. From the age of 61 to her
death 5 years later she had been treated with either
cortisone or prednisolone. For 3 years before death
she had had recurrent bouts of fever and pericarditis and
systemic lupus erythematosus (S.L.E.) had been sus-
pected, but L.E. cells were not definitely seen until
2 months before death. A chest radiograph at the age
of 63 had shown cardiomegaly and basal lung involve-
ment, but tuberculosis had not been suspected.
At autopsy, fibrinous pericarditis with effusion, brown

atrophy of the myocardium, and multiple well-defined
necrotic nodules containing tubercle bacilli at the lung
bases had been found.

Marrow Iron in Rheumatoid Arthritis. By DRS.
A. G. S. HILL and C. L. GREENBURY (Stoke Mandeville):
Specimens of bone marrow from 120 patients with
rheumatoid arthritis had been stained by the Prussian
blue reaction. Stainable iron was scanty or absent in
56 per cent. of patients and present in excess in 22 per
cent.

There was no tendency for either the haemoglobin
or mean corpuscular haemoglobin concentration to be
higher in patients with stainable iron in the marrow.
In cases with excess iron the disease, as judged by the
erythrocyte sedimentation rate and the serum concen-
tration of C-reactive protein, tended to be more active;
the proportion of patients with active disease and excess
iron in the marrow increased with age. Among those
with no stainable iron in the marrow there were a number
of patients without manifestly active disease but with
haemoglobin levels below 75 per cent.; such cases were
not encountered among the group with excess iron and-
their anaemia was taken to be mainly due to iron
deficiency.

Patients with anaemia were given 1 g. parenteral iron,
usually intravenous saccharated oxide of iron. The rise
in haemoglobin after parenteral iron was less consistent
in patients with excess iron in the marrow than in those
without stainable iron, although a major rise did occur
in several instances. In all these cases, however, the
rise in haemoglobin coincided with improvement in the
disease so that the role of the administered iron was
uncertain; the rise might have been spontaneous or
related to an action of parenteral iron other than the
correction of simple iron deficiency. Excess of iron in
the marrow disappeared as the anaemia improved on
treatment with steroid hormones. Failure of the haemo-
globin to rise after parenteral iron in patients with no
stainable marrow was rare and occurred in those with
persistently or increasingly active disease.

Discussion.-DR. J. J. R. DUTHIE (Edinburgh) reported
an investigation in which 26 in-patients with rheumatoid
arthritis were each given' 5 g. iron intravenously and
twenty control patients were given " the same basic
regime without iron and all were observed for 6 months.
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ANNALS OF THE RHEUMATIC DISEASES
The group given iron showed significantly greater
improvement than the controls and the rise in haemo-
globin level was associated with a significant fall in the
erythrocyte sedimentation rate in all these cases. The rise
in haemoglobin following the administration of iron was
not related to the initial iron content of the marrow or
to the level of iron in the plasma and the improvement
in anaemia was mainly due to a rise in the red cell count
rather than in the mean corpuscular haemoglobin con-
centration. The clearance of 200 mg. intravenously
injected saccharated oxide of iron from the plasma was
just as rapid at the beginning as at the end of the course.
He suggested that the effect of intravenous iron was not
to supplement a deficiency of marrow iron but to improve
the disease process itself. This raised the interesting
question whether it was the iron as such that mattered or
whether the effect was really due to the administration
of a colloidal suspension which was rapidly taken up by
the reticulo-endothelial system.

PROF. BYWATERS (Taplow) asked if he was right in
thinking that the interpretation placed on the results of
Dr. Hill's and Dr. Duthie's findings was that the anaemia
of rheumatoid arthritis was, as many people suspected, an
anaemia of sepsis with failure either to build globin or to
incorporate iron in the formation of haemoglobin and
that the effect of colloidal substances whether gold or
iron was to block the reticulo-endothelial system.
DR. DUTHIE replied that, apart from a short period

after the iron injection, the evidence was in favour of
a stimulation rather than of a blocking of the reticulo-
endothelial system.
DR. HILL re-emphasized the claim for the existence of

a group of patients with relatively inactive disease and
haemoglobin levels below 75 per cent. in whom iron
deficiency was an important but not necessarily the whole
cause of the anaemia.
DR. DUTHIE stated that he had also categorized a

similar group. All patients with haemoglobin levels
below 70 per cent. showed initially the response one
would expect with iron deficiency, but if the haemoglobin
level rose above 70 per cent. they ran a course similar
to those with initial levels above 70 per cent.

DR. GREENBURY felt that, before he accepted the thesis
that large doses of intravenous iron might improve
anaemia by first improving the disease, he would like to
know more about what happened to the control group
of patients with iron in their bone marrow who were not
given iron.
DR. M. THOMPSON (Newcastle-on-Tyne) inquired if the

intravenous had any special advantage over the intra-
muscular route for injection of iron.
DR. DUTHIE thought it had but he was not yet able

to do more than state his impression on this.

Elution of the Rheumatoid Agglutination Factor from
Bentonite. By DR. W. R. M. ALEXANDER (Edinburgh):
A method of recovering rheumatoid agglutinating factor
from Bentonite particles was described. Particles sen-
sitized with rabbit gamma-globulin were flocculated by
exposure to rheumatoid serum. Veronal buffer at a
temperature of 56° C. was added to washed flocculates
and the protein was then partially eluted from the
Bentonite into the buffer. The protein concentration
and titre for sensitized sheep erythrocytes in the eluates

were measured. The effect of pH on the composition
of the eluates was investigated, maximum haemaggluti-
nating activity being present in eluates at pH 8 4.

In order to measure the absolute amounts of human
and rabbit globulins in the eluates, the rabbit globulin
was labelled with radio-active iodine before the sen-
sitization of the Bentonite particles. It was then shown
that the haemagglutinating activity of the eluates varied
directly with their content of human protein.
When whole serum was used as the source of rheuma-

toid agglutinating factor, the ratio of haemagglutinating
activity to human protein in the eluates was inconstant
over the range of pH 7- 6 to 9 2, showing that the eluted
protein was not homogenous. When, however, eluates
from particles exposed to a euglobulin fraction of rheu-
matoid serum were examined, the ratio of haemaggluti-
nating activity to protein in the eluates was practically
constant over the same range of pH. This suggested
that the protein was homogenous and might represent
the rheumatoid agglutinating factor, either alone or in
combination with a specifically bound globulin. The
latter possibility was discussed with reference to the
findings of other workers who had concentrated the
agglutinating factor by ultracentrifuge techniques.

Discussion.-DR. C. L. GREENBURY (Stoke Mandeville)
noted that the ratio of protein to sheep cell titre was very
high and that, unless Dr. Alexander was using a very
insensitive sheep cell test, it was likely that a large amount
of the protein was not an active rheumatoid factor.
DR. ALEXANDER replied that he did not know how the

sensitivity of his sheep cell test compared with, for
example, that of Dr. Greenbury's method. His point
was that the ratio of haemagglutinating activity to protein
content remained constant. Although the eluates might
not be pure agglutinating factor, they might contain
a complex of the factor with other proteins of constant
composition.

Chloroquine in Rheumatoid Arthritis. By DR. J. F.
BUCHAN (London): 38 ambulatory patients suffering from
rheumatoid arthritis were allowed to take aspirin as
required, and were given -physiotherapy as indicated,
and, after initial assessment, chloroquine sulphate 200-
600 mg. (average 470 mg.) daily by mouth. After
2 months, in seventeen of the patients, the chloroquine
tablets were replaced by dummy tablets of identical
appearance without the knowledge of either the patient
or the investigator. The assessments employed were the
"activity index" and "articular index" as described by
Lansbury (1956).

In the group which continued on chloroquine the
activity index was decreased by 26 per cent. at 3 months
and by 43 per cent. at 6 months, while in those receiving
dummy tablets the index had increased by 21 per cent.
at 3 months and 22 per cent. at 6 months. The articular
index had decreased by 21 per cent. at 3 months and 38
per cent. at 6 months in those receiving chloroquine, but
had increased by 16 per cent. and 12 per cent. respec-
tively in the controls. These differences were statis-
tically significant. The two groups were not matched
for sex or severity, the chloroquine group, as judged by
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HEBERDEN SOCIETY
these indices, being initially the more severely affected,
but he did not think that the difference in composition
of the groups could account for the better results in those
continuing on chloroquine, and it was concluded that
chloroquine is weakly effective in rheumatoid arthritis.
The side-effects observed in these patients were mild and
infrequent.

REFERENCE
Lansbury, J. (1956). Amer. J. med. Sci., 232, 300.

Discussion.-DR. J. ROTSTEIN (Minnesota) stated that
the experience at the George Washington Hospital,
Washington, D.C., had been that any amelioration of
rheumatoid arthritis by chloroquine was evident only
after 6 to 8 weeks. Doses in excess of 250 mg. daily
frequently caused severe anorexia and depression. Those
who had used chloroquine valued it most in disseminated
lupus, where concurrent treatment with chloroquine
permitted a reduction in dosage of corticosteroids after
6 to 12 months.

DR. 0. SAVAGE (London) inquired how long it took to
derive the Lansbury index for each patient.

DR. A. FREEDMAN (London) stated that he had little to
add to his published observations on the subject of anti-
malarials of 3 years ago; he and his colleagues were
undertaking a longer long-term controlled therapeutic
trial. Long-term therapy with chloroquine seemed
beneficial in rheumatoid arthritis and there was a charac-
teristic pattern of improvement on the drug with
deterioration when it was withdrawn. Some 30 to
40 per cent. of patients had either to discontinue the drug
or reduce the dose to an ineffective level because of toxic
effects and this proportion corresponded to the 40 per
cent. or so of patients who in long-term studies failed
to improve on conservative therapy without chloroquine.

DR. M. S. GOOD (Stoke Mandeville) inquired whether
Dr. Freedman had used Plaquenil, which in his experience
in disseminated lupus seemed to be less toxic.

PROF. KELLGREN inquired whether, as with many other
drugs, the less toxic variety was also less effective.

DR. FREEDMAN stated that in his experience the
effective dose of Plaquenil was 800 mg. per day and that
at this dose toxicity was about as common as with
effective doses of chloroquine.

DR. F. BACH (London) remarked that, at Moorfields
Hospital, where posterior uveitis thought to be due to
toxoplasmosis was being treated with antimalarial drugs,
the clinical results seemed to be very encouraging.

DR. BUCHAN replied that the estimation of the
Lansbury index was not very time-consuming, but
without a rubber stamp essential observations could
easily be omitted. He had found Plaquenil more toxic
than chloroquine.

Clinical Experience with Triamcinolone
and Dexamethasone

Opening the discussion on clinical experience with
triamcinolone and dexamethasone, DR. H. F. WEST
(Sheffield) gave a preliminary report on a controlled trial
of prednisolone versus triamcinolone, in which 28

rheumatoid arthritic patients who had received pred-
nisolone for at least a year were allocated at random to
continue with prednisolone or change to triamcinolone.
An analysis of the findings for the first 3 months showed
that the prednisolone group had continued to receive
a mean dose of 11-3 mg. and that the triamcinolone
group had changed from 11 mg. prednisolone to a mean
dose of 9 mg. triamcinolone. The latter group had fared
slightly better in all the indices of rheumatoid activity.
He thought a dose of 9 mg. triamcinolone for a patient
of average size to be rather high, and that an even higher
dose would lead to the development of fat red face,
bull neck, buffalo hump, striae lividarum, and bruising
from trivial trauma. Patients receiving prednisolone
who slept badly, often slept well on changing to
triamcinolone. The fall in appetite that 50 per cent.
of the triamcinolone patients experienced was in his
opinion more often a disadvantage than an advantage.
No significant change in the incidence of dyspepsia was
found. It had been reported in the U.S.A. that tri-
amcinolone tended to lower the blood pressure of patients
previously on prednisolone, but he had found no change
in the mean blood pressure of the triamcinolone group.
A further group of fifteen patients who had developed
hypertension during prolonged corticosteroid therapy
was changed to triamcinolone and their blood pressure
was observed for a mean period of 4j months. There
was no significant fall in the blood pressure of the group
as a whole. He thought that this divergent finding
was due to the fact that in Sheffield they had used a lower
dose (8 mg.) than was used by the groups in the U.S.A.
He had no report yet to offer concerning the merits of
dexamethasone, but he had begun investigations of a
rather startling property of the steroid reported by
Dr. Bunim's group in Bethesda. It was stated that,
although dexamethasone was only six to ten times as
effective in rheumatoid arthritis as prednisolone, it was
thirty times as potent in suppressing the adrenal. This
might mean that a subtherapeutic dose could cause
complete adrenal suppression. In a normal subject
he had found that after 6 days' therapy 1 mg. dexa-
methasone did not cause any more adrenal suppression
than 10 mg. prednisolone. Dr. Bunim's group had
performed acute studies and measured blood levels,
whereas West had employed a steady 8-hrly dose and
measured the urinary output of total 17 (OH) CS.
DR. F. D. HART (London) felt that we should not get

anywhere by "rotating the crops" like this. He had
hoped from the propaganda put out that there might be
less gastric intolerance to triamcinolone, but so far had
seen little if any difference. There was less oedema,
which was perhaps something in its favour. He had
been hoping that triamcinolone might be the answer to
psoriatic arthropathy since he had three patients who
had done very well when treated with it. However,
a dermatological colleague had been dissatisfied with its
effects in uncomplicated psoriasis. Dr. Hart doubted
if there would be any difference at all in the long-term
results. As regards dexamethasone, in initial trials he
had switched prednisolone-treated patients tablet for
tablet to dexamethasone knowing nothing of the equi-
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valent dosages and all the patients had relapsed badly
on tablets of 0 4 mg., but on changing to a dosage
ratio of 1: 6 they had all improved again. If the dis-
sociation between its anti-inflammatory and adrenal
suppressive effects were confirmed, it might have wider
application in the treatment of malignant disease.

DR. G. R. FEARNLEY (Gloucester) had used dexa-
methasone in ten patients over a period of 2 to 3 months.
.He had also been given optimistic accounts of it by the
makers suggesting that its peptic-ulcer-promoting
qualities might be much less. Two patients, who had
developed ulcers on prednisolone and had healed them
in hospital, were given doses of 0 6 mg. and 0 2 mg. of
dexamethasone daily; one promptly re-developed a
larger ulcer and the other had such intense dyspepsia
that the steroid was stopped. Two more patients had
developed dyspepsia while taking this steroid. It seemed,
from this small group of patients given a small dose,
usually 0 6 mg. a day, that although the rheumatoid
arthritis could be controlled, peptic ulceration occurred
sooner and more severely than with prednisolone.

DR. M. THOMPSON (Newcastle-on-Tyne) reported
"cross-over" trials of sixteen patients who had been
receiving other steroids. Four had had mild dyspepsia
with prednisolone and this increased on changing to an
equivalent dosage of triamcinolone. Four patients who
had previously received steroids other than prednisolone
first developed dyspepsia on triamcinolone and one of
them had a haematemesis. In a further group of four
patients, one had a haematemesis, so that out of twenty
patients given triamcinolone eight had severe dyspepsia
and two had haematemesis. In all of nine patients with
hypertension (which had been present in three cases
before the start of steroid therapy), the blood pressure
fell after changing to triamcinolone. Two patients,
who were euphoric and restless on prednisolone, became
less so on triamcinolone. Thus, out of a total of twenty
patients, five were considered to be better by and large on
triamcinolone for the time being, so that although
triamcinolone was not, as the makers suggested, the
treatment of choice, it might have a small but useful
place in the armamentarium of steroids. Dr. Thompson
had also treated fourteen patients with 6-x-methyl-
prednisolone, but in no case had it been found to have
any advantage over prednisolone or triamcinolone.

DR. A. FREEDMAN (London) inquired if Dr. West knew
the explanation of the startling muscle weakness and
facial flush observed with triamcinolone.

DR. WEST replied that many patients had muscle
weakness to start with and he had not noticed any
particular change in this. Some patients did develop
intensely red faces and some were dizzy with triamcin-
olone and it was occasionally necessary to take them
off it for these reasons.

DR. J. J. R. DUTHIE (Edinhurgh) found the rapidly in-
creasing number of available steroids more and more
alarming. It was known from previous experience that it
took 3 years to assess adequately the long-term effects of

treatment, and when one had decided to undertake a
trial of one of them it was most disappointing to be told
by a pharmacist's traveller "chuck that one out, there is
a better one coming along". Experience so far sug-
gested that the fantastic claims for each successive
steroid were quite unfounded and that in using them they
might well be bringing unknown risks into the care of
their patients. The Society should try to protect patients
and members should be a little more chary about trying
every new steroid. At least half a dozen people had
done tentative small trials and he did not think that that
approach was going to give any answer at all.

PROF. BYWATERS (Taplow) re-emphasized that the essen-
tial requirement in the field was a drug which was free
from side-effects in a dosage giving adequate anti-inflam-
matory effects. Many people had felt that the anti-inflam-
matory and toxic effects were produced by the same
mechanism. Some doubted if there could be dissociation
between these properties. It had been reported, he
thought, that dexamethasone, for the first time among
steroids, showed a dissociation between its gluconeogenic
and anti-inflammatory properties. This, if substantiated,
(and not invalidated by differences in experimental
methods of the sort to which Dr. West had drawn
attention) was obviously very important.

DR. A. T. RICHARDSON (London) referred to two
patients, one suffering from polyarteritis nodosa and one
from severe asthma, who developed severe and progres-
sive muscle weakness and wasting while taking tri-
amcinolone. Electromyography showed that their ter-
minal nerve fibres and muscle fibres were rotting.
Biopsy in one showed widespread hyaline and granular
muscle fibre necrosis and much giant cell infiltration.
The picture was that of a neuromyositis with, in some
cases, marked inflammatory changes.

PROF. BYWATERS pointed out that both patients were
suffering from proved or possible polyarteritis nodosa
and were, therefore, likely to develop muscle lesions.

DR. FEARNLEY, in reply to Dr. Duthie, agreed that a
long period was required fully to evaluate a steroid, but
one of these steroids was already being extensively
advertised as safe and useful and the other probably
would be shortly. The observation by individuals of
small series of treated patients was useful in giving
warning as to the potentialities of these new drugs.

PROF. KELLGREN said that they had yet to answer
the first and most important question, namely, was the
use of prednisone or prednisolone in safe dosage on a
long-term basis really an advantage in rheumatoid arth-
ritis. Until this question had been answered, large-
scale controlled trials of other steroids hardly appeared
justified. He agreed with Dr. Fearnley, however, that
it was important that someone should get a little personal
experience of these drugs as they came out. Somebody
had to do it and he was always grateful to his colleagues
who did so. But the testing of these new steroids as
they came out should not block facilities for testing other
agents or interfere with other important studies.
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PROF. KELLGREN, in closing the meeting, expressed
the thanks of members to Dr. Hill and all the other
members of the staff of the hospital who had con-
tributed so much to a memorable and thoroughly
enjoyable meeting.

Annual General Meeting.-At the Annual General
Meeting held at the Wellcome Foundation, London,
on December 5 and 6, 1958, with the president,
Professor J. H. Kellgren, in the chair, the following
communications* were delivered:

Some Features of the Biochemistry of Sulphated
Substances. By DR. F. A. ROSE (introduced, Manchester).
The study of sulphate metabolism has become popular

and important during recent years but, despite the
significant progress made by several groups of workers,
knowledge of this subject remains limited, and the
physiological role of sulphate esters and associated
enzyme systems is still largely theoretical.

Sulphated polysaccharides have occupied a prominent
position in this field because of their significance as
connective tissue constituents. However, other lesser
known sulphate esters, e.g. sulphates of simple carbo-
hydrates (glycosulphates), phenols (arylsulphates), ali-
phatic alcohols (alkylsulphates), amino compounds
(sulphamates), and of steroids, have also received con-
siderable attention. Some occur naturally while others
are purely synthetic compounds; in this connexion many
interesting problems arise. For instance, the discovery
of tyrosine-o-sulphate in fibrinogen (Bettelheim, 1954)
has suggested a more widespread distribution of the
arylsulphates, which hitherto were known to occur
naturally only in urine, tyrosine-o-sulphate being also
a natural constituent of urine (Tallan, Bella, Stein, and
Moore, 1955). The natural occurrence of simple carbo-
hydrate sulphates has not yet been observed, although
the corresponding phosphate esters are well known.

Sulphate hydrolysing enzymes, the sulphatases, have
also been the subject of considerable investigation. A
wide distribution of these enzymes, specific for the various
types of sulphates, has been demonstrated (Dodgson
and Spencer, 1957), e.g. chondrosulphatase in putre-
factive bacteria, marine molluscs, and possibly mammals;
glycosulphatase, in mammals, bacteria, fungi, and
molluscs; arylsulphatase in mammals, birds, insects,
bacteria, fungi, molluscs, and plants; steroid sulphatase
in marine and terrestrial molluscs and possibly in
mammals. Many problems relating to the physiological
function of these enzymes remain unsolved since, in
numerous instances, the distribution of the enzymes and
their probable natural substrates seems anomalous;
for the widely distributed arylsulphatases, for example,
the natural substrates are unknown.

Ester sulphate formation has been shown by Lipmann
(1958) to take place through the intermediate formation
of a high energy sulphate, 31-phosphoadenosine-5'-

* Papers which it is hoped will be the subject of a fuller com-
munication in the Annals of Rheumatic Diseases are here reported in
summary only.

phosphosulphate ("active sulphate"). The process in-
volves two reactions:

(a) formation of active sulphate from ATP and
inorganic sulphate;

(b) transfer of the sulphate group from "active
sulphate" to suitable acceptors, such as phenols,
carbohydrates, and steroids.

The results of these diverse studies indicate that the
metabolism of sulphate esters of different types and
locations may be related through enzyme systems and
reactions not yet recognized. Moreover, it seems likely
that a search for other naturally occurring sulphate
esters would be rewarding.

REFERENCES
Bettelheim, F. R. (1954). J. Amer. chem. Soc., 76, 2838.
Dodgson, K. S., and Spencer, B. (1957). "Annual Reports on the

Progress of Chemistry for 1956", 53, 318. Chemical Society,
London.

Lipmann, F. (1958). Science, 128, 575.
Tallan, H. H,, Bella, S. T., Stein, W. H., and Moore, S. (1955).

J. biol. Chem., 217, 703.

Discussion.- DR. G. LOEWI (Taplow): Differentiation
of the various types of sulphated polysaccharides can be
of practical value in the elucidation of a disease process.
Meyer has identified three types of chondroitin sulphate:
"A", "B", and "C". Chondroitin sulphate "B" is
excreted in large amounts in the urine by gargoyles, and
this is the first metabolic abnormality that we know of in
the mucopolysaccharide field. I have recently been
attempting to isolate the sulphated polysaccharide
excreted in the urine by patients with rheumatoid arth-
ritis. This substance is probably chondroitin sulphate
"A". Knowledge such as this may help one to trace the
origin of an excreted polysaccharide, since different
tissues contain different patterns of polysaccharide.
Thus chondroitin sulphate "A" might be derived from
bone or cartilage.
My second point is concerned with the sulphatases

described for us by the speaker. One usually thinks of
these as hydrolytic enzymes. I think it would be worth
while remembering that these and similar enzymes might
well be concerned in synthetic systems. Perhaps I should
add that I have tried several systems in an effort, which
has so far been unsuccessful, to demonstrate synthesis of
glucuronides in the presence of the enzyme fl-glucuroni-
dase.
DR. H. F. WEST (Sheffield): I should like to ask

Dr. Rose two questions. First, we are interested these
days in the role of steroids as co-enzymes moderating
transhydrogenase reactions. In the reaction you have
mentioned, what co-factors are concerned in the transfer
of activated sulphate? Secondly, you mentioned the
possibility that steroid sulphatases may be active in
tissues. Have you any evidence that this is so?

DR. ROSE: In connexion with the first point, in the
general overall sulphation process, the main require-
ments are ATP, which is of course a main reactant, and
magnesium.
DR. H. F. WEST: What are the co-factors in the

enzymatic transfer of the sulphate?
DR. ROSE: It is difficult to say exactly what is involved

at this stage, since the individual reactions are not yet
fully worked out. The two parts of the process were
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ANNALS OF THE RHEUMATIC DISEASES
separated only comparatively recently, but quite a lot
of work is now being done on these systems. Recently
it has been suggested that this reaction is influenced by
the nucleotide formed in the reaction, and by -SH
compounds.

In answer to the second question, this was just a theory
adopted to try to explain the possible physiological
functions of the enzymes and the sulphates, but it has
not yet been substantiated and is open to criticism.

Salicylate Therapy and Faecal Blood Loss (in Summary).
By DR. 1. H. PORTER (introduced), DR. M. LEWIS
(introduced), and DR. A. ST. J. DIXON (Hammersmith).

This paper is concerned with the relationship between
salicylate therapy and intestinal bleeding. At a recent
meeting of the Heberden Society at Leyden, Stubbe
(1958) demonstrated that occult bleeding, as tested
quantitatively by the Benzidine method, occurred in
70 per cent. of 180 people taking aspirin. As salicylates
are the sheet-anchor of treatment in rheumatology, we
thought it important to substantiate this claim by a
sensitive and more accurate method.
The method consists of tagging a sample of the

patient's red cells with 51Cr, returning them to the circula-
tion, and measuring the radioactivity of the stools.
Owen, Bollman, and Grindlay (1954) showed that
90 per cent. of chromium tagged red cells introduced
into the stomach or duodenum could be recovered in the
faeces, and Roche, Perez-Gimenez, Layrisse, and di
Prisco (1957) that negligible amounts of circulating tagged
red cells are excreted in the faeces in normal individuals.
The present method (details of which will be published
later) can detect as little as I ml. blood in a 24-hr sample
of faeces. The counting system has an accuracy of
5 per cent. and recovery experiments after tagged blood
has been fed to animals and volunteers, have been satis-
factory.
The first part of the study concerned eleven patients

routinely admitted to the rheumatology wards at
Hammersmith Hospital, in whom anaemia was not a
feature, who had no symptoms or signs of peptic ulcer
and who showed no evidence of bleeding from other
sites in the intestinal tract. Ten had rheumatoid
arthritis and one degenerative joint disease. All were on
a normal ward diet, stools were collected daily, being
tested for total radioactivity and (on a spot sample) for
occult blood by the o-toluidine method. Therapy was
given in 5-day blocks, as follows: Days 0-5, previous
therapy; Days 6-10, aspirin; Days 11-15, enteric-coated
sodium salicylate; Days 16-20, aspirin; Days 20-25,
calcium aspirin. The dose was 1 g. four times a day.
The chemical method showed occult blood in 72 per

cent. of stools for the aspirin or calcium aspirin periods,
but in only 25 per cent. of the stools for the enteric-coated
sodium salicylate periods.
The radioactive method, in contrast, showed that every

patient bled when taking aspirin or calcium aspirin
(there was no difference between these preparations),
but when the patients changed to enteric-coated sodium
salicylate the blood loss became less or disappeared. The
difference between the two methods for detecting blood
is probably due to sampling errors and dietary haemo-

globin. A total of 208 stool samples tested by one
observer gave the following comparison:

Radioactive Method
Chemical Method -

0-2 ml. blood 2-20 ml. blood

Positive . . 60 per cent 73 per cent.
Negative . . 40 per cent. 27 per cent.

Thus, under these circumstances, the chemical method
is quite unreliable for small amounts of blood (< 2 ml.)
although it gives a better correlation for larger volumes.

Results were reproducible and thus we have con-
firmed that aspirin and its calcium salt cause intestinal
bleeding. However, in these patients (who were not
anaemic) the loss was small, usually less than 5 ml. per
day, and of doubtful clinical significance.

In our second experiment we investigated iron-
deficiency anaemia of unknown cause in four patients
taking no other medicine than aspirin, who showed
positive chemical tests for occult blood. In all four
patients much larger losses of blood were found; in one
up to 60 ml. per day was detected. Again the losses were
reproducible, and ceased or were markedly reduced (and
the anaemia improved) when the patients were taken off
aspirin or calcium aspirin. There are several possible
explanations of this bleeding. Allergy, increased gastric
acidity, disturbances of coagulation mechanisms, or the
increased capillary fragility of rheumatoid arthritis are
all unlikely explanations, as we have observed the
phenomenon in the absence of these factors. Local
irritation of the stomach is a more likely explanation
and has indeed been observed by Douthwaite and
Lintott (1938) and by Muir and Cossar (1955).
The minor degrees of bleeding we observed in patients

without anaemia, although of no immediate importance,
could, after months or years, eventually lead to depletion
of iron stores and iron deficiency anaemia. This would
be most likely to occur in women who were menstruating.
The technique itself is proving valuable in the assess-

ment of other drugs and hormones suspected ofproducing
anaemia or gastro-intestinal bleeding.
We may conclude that:

(I) All our patients in this series bled when taking
aspirin or calcium aspirin.

(2) These losses were small and of doubtful significance
in eleven routine cases without anaemia.

(3) In an unexplained iron deficiency anaemia, aspirin
should be thought of as a possible cause.

REFERENCES
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Muir, A., and Cossar, 1. A. (1955). Brit. med. J.. 2, 7.
Owen, C. A., Bollman, J. L., and Grindlay, J. H. (1954). J. Lah.
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(1957). J. clin. Invest., 36, 1183.
Stubbe, I. T. F. L. (1958). Brit. med. J., 2, 1062.

Discussion. DR. DUDLEY HART (Westminster Hos-
pital): Were the enteric-coated sodium salicylate tablets
actually absorbed?
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DR. PORTER: We did not do the blood salicylate levels,

but those patients who had pain got relief from enteric-
coated sodium salicylate tablets, and we never saw the
tablets in the stools.

DR. J. J. R. DUTHIE (Edinburgh): It is reassuring to
hear that, in the majority of cases studied, blood loss
during the administration of aspirin was relatively
insignificant. Our own studies of anaemia in rheumatoid
arthritis do not suggest that iron deficiency plays a direct
role in more than a small proportion of cases. This sort
of information tends to reach the public in a distorted
form, and may produce exaggerated fears as to the
dangers of the continuous administration of aspirin, the
most valuable single remedy for the control of symptoms
in rheumatoid arthritis. We may find it increasingly
difficult to persuade our patients to continue with
adequate doses of salicylates. In order to ascertain if
salicylates were really a cause of anaemia in practice, we
reviewed the records of those patients who had been
continuously on aspirin or calcium aspirin since 1954.
The data were adequate in 47 cases of rheumatoid
arthritis. The mean initial haemoglobin in this group
was 79 2 per cent. (S.D. ±8 * 38). The final haemoglobin
was 87-2 per cent. (S.D. ± 10-48). It is true that thirty
of these 47 cases had received iron in one form or another
during these 4 years, often in the absence of a significant
degree of anaemia. The prescription of iron for patients
with rheumatoid arthritis is common in general practice.
These results do not suggest that salicylates in the doses
commonly in use are a significant cause of anaemia due
to blood loss.

DR. C. RAGAN (New York): Is there any relationship
between dosage and blood loss?

DR. PORTER: We used a standard dose. We intend
to investigate the effect of varying the dose.

THE PRESIDENT: I think the paper we heard at the
meeting in Holland showed that in normal individuals
the dosage mattered very little, even quite a low dose
induced the same effect; that was shown by ordinary
clinical techniques. Do you remember that, Professor
Bywaters?

PROF. E. G. L. BYWATERS (London): Yes, I think that
is correct. This is obviously going to be a useful screen-
ing method for new steroids and other suppressive
agents. The usefulness of these substances depends
upon the ratio between the therapeutic dose and the
toxic dose. With regard to gastric erosion we need to
know, for instance, whether sodium salicylate is different
from aspirin for the same therapeutic effect, whether
enteric coating is itself valuable, or whether the important
factor is what differences alkalis make and how the new
steroids differ from the old ones. There are numerous
other points we are now investigating with this tech-
nique: I think Dr. Porter and his colleagues have made a
promising start and we should learn a good deal more
on this subject.

DR. J. G. SCLATER (Edinburgh): Is there any evidence
whereabouts in the alimentary tract the haemorrhage is
occurring?

DR. PORTER: We have no personal observation on that.
Miss Muir has made some observations after gastrectomy
and Douthwaite has observed it at gastroscopy after
aspirin.

PROF. E. G. L. BYWATERS: One of the speakers in
Holland referred to Dr. Douthwaite's paper in which
gastroscopy showed similar local inflammation after
eating mustard as after aspirin. The average stomach
is a very tolerant organ and aspirin is just another one of
numerous daily insults.

DR. L. 1. BARFORD (Redhill): Dr. Porter has told us
that aspirin and "Disprin" both give rise to this bleeding,
but I wonder if he has any evidence whether or not
haemorrhage will still take place if one gives an alkali
with the aspirin.

DR. PORTER: We have not added alkalis nor were the
aspirins given straight after meals, but we are going into
these problems.

PROF. E. G. L. BYWATERS: Since the stomach juice is
a dilute solution of hydrochloric acid, it seems possible
that there is less difference between calcium aspirin and
the ordinary aspirin in vivo than in vitro. If you dissolve
calcium aspirin in water and pour it into dilute hydro-
chloric solution, you get a cloudy crystalline precipitate.

A SPEAKER: Would it follow from the paper that if one
were investigating a patient with blood in the stools that
it would be sufficient to exclude aspirin 48 hours pre-
viously ?

DR. PORTER: No. A few patients have shown bleeding
for 10 or 15 days although most had cleared up by 3 days.
48 hours would be too soon.

DR. A. J. POPERT (Manchester): I should like to know
how you achieve the regular daily collection of 24-hr
stools. What happens if the patients get constipated ?

DR. PORTER: There were gaps in the collections, as
you will have noticed, which were indicated by blank
spots on the charts. I agree, it is quite a problem, as
patients tend to become constipated in hospital.

DR. DUDLEY HART: Patients do get gastritis with the
iron preparations and it would be interesting to see what
happens with some of these.

Simulation of Rheumatic Disorders by Metabolic Bone
Diseases. By DR. S. W. STANBURY (introduced), DR.
A. J. POPERT, and DR. J. BALL (Manchester).

Osteomalacia is a disease sometimes regarded as
showing itself only in some parts of Asia and the Middle
East. In fact it is by no means an uncommon disease in
Great Britain, and by giving rise to diffuse pain in the
locomotor system, may suggest the presence of some
rheumatic disorder. It can complicate renal disease,
both in the specific tubular disorders and, more often,
in chronic uraemia; it should be borne in mind as the
possible cause for pain developing in patients with a
variety of intestinal and hepatic diseases; it occurs as the
important clinical manifestation of a group of hereditary
metabolic disorders. Its supposed rarity partly reflects
the clinician's inability to diagnose it, with the result that
the patient's symptoms, although usually described
accurately, tend to be dismissed as "fibrositis", "neuritis",
"(osteo-arthritis", "muscular rheumatism", and even
often as psychoneurotic or hysterical.
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Pain in osteomalacia occurs most commonly in the

back, the groins, and the upper part of the thighs; but
it can be felt anywhere in the limbs or in the thorax,
where it may simulate pleurisy. Characteristically it is
intensified by movement and relieved by rest in bed.
Walking, climbing stairs, or simultaneous flexion of
knees and hips when bearing the body-weight are especi-
ally painful. [A motion film was projected to illustrate
the discrepancy between the painless active movement
of the leg joints in recumbency and the pain and disability
produced by weight-bearing.] The patient walks with
short, hesitant steps and a rolling gait which are almost
diagnostic, although often construed as hysterical.
Routine physical examination is often unrewarding,
but some patients exhibit osseous tenderness and others
the stigmata of previous rickets. A presumptive clinical
diagnosis is facilitated by seeing the patient deliberately
attempt those movements which commonly produce
pain; final diagnostic proof is provided by demonstration
of the wide osteoid seams in biopsy specimens of un-
decalcified bone.

Radiography may reveal an apparently normal
skeleton or bones of reduced density, but the important
diagnostic feature is the presence of multiple fractures.
Since individual fractures may not produce symptoms,
they must be specifically sought at their sites of elective
occurrence in the pelvis, ribs, femoral necks, scapulae,
and shafts of the long bones.
A particular diagnostic problem is created by the

frequent early limitation of pain to the back. Physical
examination and the radiographic appearances of the
spine may be normal, or there may be a diffuse or
banded sclerosis of the vertebral bodies. This para-
doxical appearance of vertebral osteosclerosis should
suggest the diagnosis of osteomalacia or of hyperpara-
thyroidism. In a small group of adult patients with
"familial vitamin D resistance or renal hypophos-
phataemia" and chronic osteomalacia, the spinal changes
had simulated ankylosing spondylitis. Secondary bone
proliferation around apophyseal joints, ossification of
spinal ligaments, and complete or partial obliteration of
the sacro-iliac joints had been seen. In some of these
patients, the presence of femoral bowing and osseous
density had led to an earlier misdiagnosis of Paget's
disease. These patients, as do all other cases of osteo-
malacia, responded clinically and biochemically to the
appropriate large doses of vitamin D.

Discussion. DR. A. ST. J. DIXON (Lomldo): I should
like to show a picture of a 50-year-old female dwarf
with metabolic bone disease. She had previously been
diagnosed as a possible case of achondroplasia. She came
under our care because she had developed classical
rheumatoid arthritis; that is, she had a peripheral
polyarthritis, subcutaneous nodules (confirmed histo-
logically), a positive D.A.T., and subchondral erosions
of bone seen on x ray. However, she gave a history of
rickets as a child and there were features of her pain,
such as thoracic backache, worse at night, which suggested
that she still had active osteomalacia. I admitted her
for bone biopsy, and metabolic studies were kindly done
by Professor Russell Fraser. She did indeed have active

osteomalacia, which was helped by calciferol. The
history and investigations pointed to impaired fat
absorption as the underlying cause. In this case rheu-
matic disease tended to mask the symptoms of a treatable
metabolic bone disease.

PROF. E. G. L. BYWATERS (Taplow): Metabolic con-
ditions of bone not infrequently present at Rheumatism
Units, and since Dr. Stanbury in his fascinating account
has confined himself to osteomalacia, I might perhaps
mention hyper-parathyroidism. We have been interested
in that and in other bone conditions where there is
cellular infiltration, e.g. hypercholesterolaemia due to
biliary cirrhosis, where infiltration of bone will produce
curious and usually symptomless changes in the neigh-
bourhood of the joints and sometimes even collapse with
secondary arthritis. In the last 10 years we have seen
six patients with hyper-parathyroidism at Taplow and
Hammersmith, in whom we have seen the curious
phenomenon of calcium deposition on articular cartilage.
This has been observed as an idiopathic phenomenon, but
not hitherto I believe in hyper-parathyroidism. It may
involve almost all joints.
The spine in this condition shows collapse of vertebrae

which is usually productive of symptoms. There may
also be dislocations in the spine perhaps due to softening
of tendon and ligament attachments. The most inter-
esting lesions, however, are those in the neighbourhood
of joints, and one woman, for instance, showed bilateral
changes in the humerus, consisting of apparent cysts
immediately beneath the cartilage with apparent loss of
cartilage. The bony structure is sometimes completely
destroyed as could be seen in the left thumb of another
patient, a woman aged 74, in which it extended up to the
cartilage of the joint space; yet immediately after the
removal of the parathyroid adenoma there was reforma-
tion of the bone with deformity of the articular surface.
This would conduce to early degenerative changes and
symptoms.
Sometimes there are curious changes in the sub-

cartilaginous bone, resembling the changes of rheumatoid
arthritis. In a case of hyper-parathyroidism, one could
see the apparent filling after operation of what had
previously appeared to be erosions in the metacarpal
heads.

In other patients the carpus appears to be involved,
as in another woman aged 65, in whom the calcium,
phosphorus, and phosphatase reverted to normal after
the removal of a parathyroid adenoma. Between the
ages of 60 and 65 there was collapse of the carpus as in
rheumatoid arthritis, and the bones became squeezed
together. She has lately developed an effusion in both
knees and we have one reading of a raised erythrocyte
sedimentation rate. In the knee there was some collapse
of the cartilage, and calcification could be seen in the
meniscus.

This appearance may give rise to considerable diffi-
culty: we have recently had a patient at Hammersmith
who was thought, on clinical examination, to have
rheumatoid arthritis; there was effusion and pain in the
knees with limitation of movement and a raised erythro-
cyte sedimentation rate. X rays showed classical hyper-
parathyroid changes and we did not really know whether
this was rheumatoid arthritis plus hyper-parathyroidism
or hyper-parathyroidism only with secondary degenera-
tive changes. The lateral view of the knees appeared
to show erosions at the back of the femoral condyle on
the right and severe changes in the femoral surface of the
left patella, with some flattening of the patella.
Another patient of Prof. Russell Fraser's showed the
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HEBERDEN SOCIETY
same type of changes in the patella but not in the femoral
condyle.

PROF. RUSSELL FRASER (Hammersmith): I do not
know that I can contribute very much to the discussion;
most of the points have been brought out very well.
One point I should like to make is that it was once a
puzzling thing in myxoedema that the erythrocyte
sedimentation rate was commonly very high; no doubt
that is connected with its common basis in Hashimoto's
disease or lymphadenoid goitre. I do not think we need
always take it as an indication of inflammatory disease.
Another question is how may patients with apparent

joint disease be distinguished from patients with truly
primary joint disease; in this the biochemistry of the
serum will very often give a clue. I suppose that one
should always look for causes a little more widely than
merely in the joints themselves. The x rays which
Prof. Bywaters showed suggest some of the circumstances
when it would be reasonable to estimate the serum
calcium in the rheumatoid patient. When there is any
doubt after that, we have found it useful to make a
measurement of the rate of calcium turnover through the
bone; because there is a rapid turnover of calcium in and
out of the bone in most of these bone conditions, which
may be confused. No doubt the important cases will be
recognized if the standard biochemical assessments are
made in doubtful cases, i.e. fasting serum phosphate,
blood calcium and blood urea.

Rose-Waaler Titre in Still's Disease (in Summary). By
PROF. E. G. L. BYWATERS, DR. M. E. CARTER (intro-
duced), and DR. F. E. T. Scorr (Taplow).
The Rose-Waaler test (D.A.T.) was studied in a series

of 142 children with Still's disease who were under
16 years at the time of onset of the disease. The patients,
admitted to the Rheumatism Research Unit at Taplow,
were followed for a minimum of 4 years and a maximum
of 10, and the mean number of D.A.T.s done per patient
was 9 5.
The overall D.A.T. results on the series showed that

13-4 per cent. of patients were sero-positive at the first
test; 45 per cent. had at least one positive test, and
19-7 per cent. had two or more.
There was a tendency for patients with the largest

number of positive D.A.T.s to fall in the older age group,
and a tendency for males to be more frequently D.A.T.-
positive than females.

There was much variation of D.A.T. titre during the
course of the disease-some patients being initially
sero-positive and changing to negative, or vice versa-
but there was a general tendency for the test to become
negative with duration of disease, and this was slightly
more marked in "early" cases (those seen within one
year of onset).
The average time taken to convert from positive to

negative or vice versa was 2 to 3 years. There was little
tendency for the D.A.T. to convert to positive in the
older groups, but the series is small and the period of
observation short.

There was no very close correlation between sero-
positivity and disease activity even in those who showed
a number of positive results, and the only clinical feature
correlated with a positive result was the presence of
nodules.

Discussion.-DR. C. RAGAN (New York): I should like
to make two comments. One is that in our group at the
Presbyterian Hospital, forward-looking studies such as
this are difficult to carry out and I congratulate Dr. Carter
and her group. We have recently carried out a retro-
spective study of Still's disease, and in a group of 119
patients the D.A.T. was positive in about 10 per cent.
We are impressed with the fact that those with sustained
disease are, as a group, more likely to have a positive
test, although there are exceptions who have a negative
titre throughout the course of the disease. Alter-
natively, patients with a positive agglutination may have
intermittent disease or enjoy complete remission.

Using our type of differential agglutination test, which
is somewhat similar to that described by Dr. Carter, we
have been unable to get consistent results from year to
year, even from hour to hour, on the same serum and
I think this may be related to batch differences in the
biological reagents employed. By using the F H modi-
fication of the differential agglutination test, we can by
internal standardization get repeatable results from year
to year on the same patients and on the same samples of
serum. Thus this is a suitable standard technique which
can be used to follow a patient for a long time. How-
ever, it shows some loss of specificity compared with the
original sheep cell agglutination test.

DR. J. BALL (Manchester): I should like to say that
variations in sheep cells may not be so much to blame
as some have suggested. It has been our experience,
using very strict criteria for internal control of the tests,
that only on very rare occasions, perhaps once in two
years, do we get obviously poor blood from our suppliers
which causes anomalous results. I think it is more likely
that titre variations arise from using different batches of
haemolysin, especially if some arbitrary titre such as
agglutinin or haemolysin titre is used to determine the
dilution of this reagent.
The paper is extremely instructive because we have

seen relatively few patients below the age of 16 and
positive tests among these seemed too infrequent to
justify paediatricians using this test at all; perhaps this is
a false impression.

Finally, I should like to ask a question about the actual
distribution of titres within the group as a whole.
Because of the relatively poor serological response in the
whole group the titre distribution curve might be different
from what one finds in adult disease; I imagine a higher
proportion of tests fall in the lower titre range-the
titre distribution curve would be shifted to the left and
thus a relatively large number of titres would straddle
the borderline defining positive and negative tests. In
practice this might make the test less satisfactory in the
under 16 age group than in adults.

DR. A. G. S. HILL (Stoke Mandeville): Has anybody
any experience of D.A.T. in adult patients in whom the
rheumatoid arthritis started before the age of 16 years?
We have had four such patients and in all of them the
tests were negative even when they had passed that age.
This seems to be interesting and I imagine this series
will be followed through into adult life, perhaps for a
long time; one does see some of these patients in adult
life and I wondered whether any one knew the answer.

DR. C. RAGAN: A third of our patients are over 21
now; this is the 13th year since the original tests.

DR. ScoTT: In answer to Dr. Ball's question on the
6A
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ANNALS OF THE RHEUMATIC DISEASES
distribution of titres, it was indeed our finding that the
titres in the first decade age group were near to the
border line, in the second decade more were positive with
a higher titre, and this trend continued up into the sixth
decade when patients who were positive were usually
positive at a very high titre, many of them round about
1: 128 or higher, whereas at a lower age it was 1 : 32
and 1 : 64. This can account for some of the variability
in the results which were quoted, because in the lower
age groups a one-tube variation in titre might make all
the difference between positive and negative.

THE PRESIDENT: That raises an important question,
whether the titre distribution in the age groups should
not be taken into account in the positivity and negativity.
There may be different titre distributions in the general
population in different age groups. I do not think we
have really considered this possibility.

Rheumatic Disease in an Urban Population. By
DR. J. S. LAWRENCE (Manchester).

In a random sample of the adult population of the
town of Leigh, Lancs., submitted to clinical and radio-
logical investigation of the skeletal system and a sheep
cell agglutination test, rheumatic complaints were
encountered in 31 per cent. of males and 41 per cent. of
females. Some 12 per cent. of males and 8 per cent. of
females gave a history of being incapacitated by rheumatic
trouble for 3 months or more.
The most frequent sites of pain in both sexes were the

low back or thighs (corresponding to the segmental areas
of referred pain D. 12 to L.2), the knees, and the shoulders
and arms (segments C.5 to D.2). Physical signs were
encountered mainly in the spine and knees.
The most frequent radiological diagnosis in both sexes

was intervertebral disk degeneration which, in moderate
or severe grade, was encountered in 30 per cent. of males
and 33 per cent. of females. Moderate or severe osteo-
arthrosis was present in 21 per cent. of males and 23 per
cent. of females. Rheumatoid arthritis, spondylitis,
Paget's disease, generalized osteoporosis, and osteo-
chondritis were all present in less than 5 per cent.
The sheep cell agglutination test was positive in

6 per cent. of either sex.
Of 134 who had lost work through low back and thigh

pain, 67 had lumbar disk degeneration, seventeen had
osteo-arthrosis of the lumbar apophyseal joints, twelve
had evidence of rheumatoid arthritis, six of disk prolapse,
three of spondylitis, and one of generalized osteoporosis.
In 33 no cause was found.
Of 76 who had lost work through knee pain, 32 had

osteo-arthrosis of the knees, 21 had evidence of rheu-
matoid arthritis, thirteen had a history of past poly-
arthritis, two synovitis, and one gout, and two were
considered to be non-rheumatic. In five there was no
objective evidence of disease.
Of 68 who had lost work through cervico-brachial

pain, 28 had cervical disk degeneration, 27 had evidence
of rheumatoid arthritis, nine osteo-arthrosis of the
cervical apophyseal joints, two spondylitis, one rheu-
matic fever, and one disk prolapse, and in eight there
was no associated evidence of disease.
Of 44 who had lost work through shoulder pain,

eighteen had evidence of rheumatoid arthritis, seven had
cervical disk degeneration, four osteo-arthrosis, three
rheumatic fever, three were thought to have had capsulitis,
and in thirteen no objective cause was found.

Disappearance of Intracutaneously Injected Congo Red
Dye. By DR. R. A. PARKINS (introduced) and PROF.
E. G. L. BYWATERS (Hammersmith).

This paper and the discussion thereon will be found
on p. 8 of this issue of the Annals.

Evaluation of Anti-Inflammatory Compounds. By
DR. J. P. CURRIE (Glasgow).
The "analgesic-antipyretic" group of drugs has been

under investigation now for about a hundred years. In
spite of the application of new techniques and standards
of measurement, the early impression that these drugs
were specially effective in relieving "rheumatic" or
musculo-skeletal and joint pain has remained established.
The more recent application of C21 steroid compounds

to the treatment of rheumatic disease naturally led to
efforts to demonstrate some common mode of action.
All of these efforts have failed, yet these two quite
dissimilar groups of compounds continue to produce
some very similar actions in both experimental animals
and humans. For the purpose of this short communica-
tion, I wish to confine myself to only one, viz. the
inhibition of the normal reaction to injury.

In experimental animal work especially with small
animals such as rats and guinea-pigs-the most widely
used method is the study of the formation and develop-
ment of oedema in traumatized joints and limbs. This
procedure has the advantage of being comparatively
simple, accurate, and controllable. The trauma is
supplied by introducing into either a paw, or a joint,
egg albumen or a suspension of Kaolin. A further
method involves the study of the erythema, vesication,
and desquamation, resulting from exposure of the skin
to ultra-violet light.

In screening compounds for potential anti-inflam-
matory action, a battery of these tests has been employed,
along with tests of "central" and "peripheral" analgesic
potency, antipyretic effect, water-retaining effect, and
anti-histaminic effect, both in rabbits and in guinea-
pigs. Results for some of the compounds tested are
summarized in the Table, along with an estimate of the
potency of action in rheumatoid arthritis. From these
results, the following conclusions seem justified:

(I) The effectiveness of the trial compounds varies
with the type of trauma used.

(2) Compounds exhibit different pharmacological
effects at least quantitatively in different
species.

(3) Experimental animal results of this kind appear
to bear little relationship to human therapeutic
value.

(4) The screening methods presently employed,
seem to be missing some essential factor relating
to the pharmacodynamics of these compounds.
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TABLE

Results

Corn- Type _____ -Experimental Clinical
pound * t t t t t (In Rheumatoid

Egg Kaolin Ultra- Anti- Analgesic Anti-Histaminic Water Polyarthritis)
Albumen Oedema Violet pyretic Effect Effect Reten-
Oedema Light Action tion
(percent.) (percent.) Erythema Central Peri- Rabbit Guinea-

pheral Pig

Ro 1/9106 Pyridazone -20 -20 -1 1*5 +2 0 + 0 4 Central nausea
and vomiting
with small doses
Evaluation im-
possible

G. 13871 Pyrazol -15 -20 _3 -1*0 ) +3 + + 3 Markedly anal-
gesic
? Anti-phlogistic

Ro4/0688 Pyrimidine -1 -15 -4 -0-25 0 0 + 0 0 Ineffective

Ro 5/0162 Thio-urea -20 30 -2 0 0 +3 + 0 0

Ro 4/1318 Isoquinolin -15 -10 3 -1-0 0 +1 0 + 3

G.25731 Pyrazol -10 -35 0 05 +3 0 + + 1

G.26550 Pyrazol -15 -10 0 -3 0 0 0 0 0 0

G. 29330 Glyoxaline -15 -15 - 3 0 + 1 +1 0 + 0

Ro 2/5002 Isonicotinyl -20 -20 -3 -10 0 +2 0 + 0
hydrazide

Sk/1 Salicylate -15 15 0 -3*0 +0*5 0 + 0 0 Moderate anal-
gesic activity

Ro 4!0259 Triazol -15 -20 -2 0 0 2 + 0 0 Negative

* Expressed as percentage weight reduction compared with controls.
t Expressed as arbitrary grades.

All this work, though largely negative, is not quite
useless, for, as frequently happens in planned research,
certain incidental findings have proved valuable.

Kuzell first showed that a Pyrazol, phenylbutazone,
was effective in terminating the acute attack of gout, and
claimed that, in addition, it had uricosuric properties.

This led to the screening of a series of this type of com-
pound and to the discovery that uricosuric action varied
inversely with the pK. This in turn led to the testing
of other drugs, some of which, notably G. 28315, have
marked uricosuric action but little anti-inflammatory
effect or none.
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