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Kennedy Institute, London, February, 1969

At a clinical meeting held on February 14, 1969,
the following papers were given:

Physical Properties of the Skin in the Ehlers-Danlos
Syndrome. By R. GRAHAME and P. BEIGHTON (Kennedy
Institute): This paper was published in full in the May
issue (Annals, 1969, 28, 228).

Discussion.-DR. MCCONKEY (Birmingham): Is the
quantity of collagen normal or is it related to skin
volume?

DR. GRAHAME: It is related to skin volume.

DR. MCCONKEY: What are the microscopic abnor-
malities?

DR. GRAHAME: There are gross abnormalities in weave
and architecture as seen by light microscopy although
the electron microscopic appearances are normal.

Attempt to Preserve Pituitary-adrenal Function with
Mixed Corticotrophin and Corticosteroid Therapy.
By M. E. CARTER and V. H. T. JAMES (St. Mary's
Hospital, London): It has been well established that
corticotrophin therapy has some considerable advantage
over corticosteroid therapy in preserving the integrity of
the hypothalamic-pituitary-adrenal axis during con-
tinuing treatment. An attempt has therefore been made
to combine corticosteroid and corticotrophin treatment,
so as to minimize the disadvantage of daily ACTH in-
jections. The results of these studies will be presented
and discussed.

Discussion.-DR. B. M. ANSELL (Taplow): We have
three cases of Still's disease who had been treated with
combined ACTH and corticosteroid therapy in whom the
pituitary-adrenal axis was not intact. In addition to
the insulin test we used arginine and vasopressin. How-
ever, I would point out that a normal insulin test does not
necessarily mean that the patient can safely undergo
surgery.
We know of four children in whom a small dose of

prednisolone, given on alternate days, appears to be
allowing the pituitary adrenal axis to remain intact.

DR. F. DUDLEY HART (Westminster Hospital): Am
I correct in saying that the type ofACTH used, synthetic
or otherwise, makes no difference to the results obtained?

DR. CARTER: That is so.

DR. J. H. GLYN (London): Reports in the past have
described the development of resistance to ACTH and
I wonder if this is the explanation of the decreasing
response to insulin in some of your cases.

DR. CARTER: This is unlikely, as the ACTH was still
clinically effective in spite of the decreased response to
insulin. In six cases who came to surgery the cortisol
responses were very good.

PROF. J. J. R. DUTHIE (Edinburgh): One useful point to
be derived from this paper is that it negates the old idea
that you can take patients off long-term corticosteroid
therapy by using ACTH.

DR. CARTER: This may be correct; we have not studied
this specifically, but there would seem to be some
advantage in transferring patients to a course of ACTH
alone before terminating therapy.

Joint Disease in Acromegaly. By R. BLUESTONE,
E. G. L. BYWATERS, T. R. FRASER, M. HARTOG, P. J. L.
HOLT, and S. SILLICK (Department of Medicine and
Physiotherapy, Royal Postgraduate Medical School and
Hammersmith Hospital): It is not clear whether the
arthritis seen in acromegaly, sometimes of severe and
disabling proportions, is specific and characteristic to
the underlying endocrine disorder or simply a variant
and precocious form of degenerative joint disease brought
about by a great increase in bone, cartilage, and soft
tissue bulk.
42 patients with acromegaly have been studied and an

attempt made to correlate their locomotor-system dis-
orders and radiological signs with age, duration, and
severity of disease and its response to treatment. In
two cases joint tissue became available for examination.
The incidence and nature of locomotor-system symptoms
was noted and patients examined for joint swelling,
limitation of movement, and crepitus. Backache was a
conspicuous symptom and particular attention was paid
to the radiological examination of the spine where
changes were frequent and sometimes gross; yet total
spinal movement was often normal or increased, and
painless. Possible reasons for these findings are dis-
cussed.

Discussion.-DR. D. A. PITKEATHLY (Manchester):
In your series, were there any cases with associated
generalized osteoarthrosis ?

DR. HOLT: No.
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ANNALS OF THE RHEUMATIC DISEASES

DR. PITKEATHLY: The reason I ask is because I have a

case of florid generalized osteoarthrosis with features of
acromegaly and increased articular cartilage.

DR. G. B. W. TArr (Manchester): How long was your
follow-up of treated patients?

DR. HoLT: Up to 10 years.

DR. D. L. GARDNER (Kennedy Institute): I should like
to question your remark on mitosis in cartilage cells.
Do you mean there was increased cell division or was

there an increase in intercellular matrix?

PROF. BYWATERS: Perhaps I could come in at this
point; there was an increase in the number of cartilage
cells and also an increase in intercellular matrix.

DR. HOLT: Similar changes can be seen after adminis-
tration of growth hormone.

DR. GARDNER: I should like to comment on the
coarse trabeculation-was there any osteoporosis?

DR. HOLT: There was no evidence of malabsorption.
Biopsy showed good calcification.

PROF. BYWATERS: I would point out here that, in this
type of patient, with an illness which varies, there is
alternating sclerosis and porosis. This is ',commonly
seen in young people with a chronic illness.

DR. GARDNER: My last point is that surely it is not
ulceration of cartilage which occurs. It is rather lysis
or loss of cartilage.

PROF. K. W. WALTON (Birmingham): Did you find
any evidence of arteritis in the digital vessels?

DR. HOLT: This has not been investigated but Prof.
Kellgren has reported that peripheral vessels are thick-
ened but rather soft in acromegaly.

Changes in Iron Metabolism induced by the Adminis-
tration of Corticotrophin in Rheumatoid Arthritis. By
A. G. MOWAT and T. E. HOTHERSALL (Rheumatic
Diseases Unit, Northern General Hospital, Edinburgh):
This paper has been published in full as Part XI of the
series on Anaemia in Rheumatoid Arthritis in the May
issue (Annals, 1969, 28, 303).

Discussion.-PROF. E. G. L. BYWATERS (Taplow):
Could you tell us the significance of the ferritin : hae-
mosiderin ratio in the tissues?

DR. HOTHERSALL: This has not been studied specifically
but we can say that iron from both is used in haemoglobin
synthesis.

DR. B. MCCONKEY (Birmingham): I have found the
plasma iron to be too variable to be used as an accurate
assessment of disease activity. Have you any views on
this?

DR. HOTHERSALL: I think that the plasma iron is
probably as good as the erythrocyte sedimentation rate
as far as assessment of disease activity is concerned
although I agree it is very variable.

Reflex Function of the Ligamentum Capitis Femoris
By G. B. W. TAfr, R. DEE, and BARRY WYKE (Neurolo
gical Laboratory, Royal College of Surgeons of England,
and the Rheumatism Research Centre, University of
Manchester): Since the end of the 19th century, several
conflicting theories of the function of the ligamentum
capitis femoris have been current. None is entirely
satisfactory, and some are now untenable.
Most early authors agreed that the ligamentum

capitis femoris could have little or no mechanical
function in the hip joint. Others have shown it does not
contribute significantly to the blood supply to the femoral
head. The belief that it could be a phylogenetic remnant
of the pectineus tendon, or a portion of capsule included
within the joint cavity during its development, has been
refuted by recent work.

Interest in the possible reflex function of this ligament
developed in the course of our general study of the articu-
lar neurology of the hip joint, and this communication
describes our initial observations.

(1) The nerve to the ligamentum capitis femoris has
been identified by macro- and microdissection of fresh
cat cadavers, and shown to be a constant branch of the
obturator nerve.

(2) Direct electrical stimulation of this articular nerve
with graded stimulus parameters, performed in lightly
anaesthetized cats during simultaneous bilateral electro-
myography of the muscles operating over the hip joint,
produced profound alterations in muscle tone that were
mainly inhibitory.

(3) Passive movements of the isolated upper femur
at the hip joint were performed in lightly anaesthetized
cats. After high femoral osteotomy and clearance of all
muscle attachments from the proximal stump, the nerve
and blood supply to the joint being preserved, com-
pression of the ligamentum capitis femoris produced
powerful reflex changes in limb muscle tone, similar
to those observed in the nerve stimulation experiments.

(4) Neurohistological studies of human. and cat
material have demonstrated the presence in the ligamen-
tum capitis femoris of large corpuscular mechanorecep-
tor nerve endings of the high threshold (Type III*)
variety.
The findings indicate that mechanoreceptors in the

ligamentum capitis femoris can exert powerful reflex
effects on the hip joint musculature in the intact joint.
In relation to hip joint function the role of the ligamen-
tum capitis femoris appears to be reflexogenic-rather
than mechanical or nutritional.

Discussion.-DR. V. WRIGHT (Leeds): First of all
congratulations on an excellent piece of work. Did
you do any experiments with torsion of the hip? Is
there any evidence histologically of similar structures in
this ligament in man?

DR. TArr: Yes. In experiments in which the hip was
rotated, reflex changes were produced. There is histo-
logical evidence of similar structures in man.

PROF. C. H. BARNETT (St. Thomas's Hospital): I
wonder if there is an additional mechanical function of

* WYKE, B. D. (1967). Ann. roy. Coll. Surg. Engi., 41, 175.
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the ligamentum capitis femoris and also whether it may
be involved in the movement of synovial fluid from the
dependent pool to the weight-bearing surface.

DR. TAIT: I can give no definite answer, but I do not
think it has a mechanical function and I think it is
unlikely to be involved in the transfer of fluid.

PROF. E. G. L. BYWATERS (Taplow): What do you be-
lieve to be the relative importance of receptors in the
ligament compared with those in the capsule?

DR. TAIT: I can only guess that the receptors in the
capsule are the more important; but I would point out
that the receptors in the ligamentum capitis are mainly
of high threshold and are therefore likely to be effective
in situations of great stress such as might occur in a fall
from a height with the leg flexed and adducted.

DR. D. A. H. YATES (St. Thomas's Hospital): A point
of terminology: are you equating tone with reflex
muscular activity?

DR. TArr: Reflex activity regulates muscle tone, an
index of which is provided by recording motor unit
potentials; and in these experiments the animals were
so arranged that all the muscles showed continuous
electrical activity.

DR. WYKE: The receptors in the capsule are of the
very low threshold type (Types I and II), whereas the
Type III receptors in the ligament, as in the cruciate
ligaments in the knee have a high threshold. Our
belief is that most articular reflexes operate from the
low threshold receptors and only great stress produces
abnormal reflexes from the Type III receptors. As far
as muscle tone is concerned, tension in muscle is depen-
dent on its elastic properties and on its motor unit
activity, and these experiments show changes in motor
unit activity in response to discharges from the ligament.

MR. A. H. C. RATLIFF (Bristol): It is possible that, in
a case of slipped upper femoral epiphysis, pain in the
knee is referred from the ligament?

DR. TArr: It is possible but, I think, very unlikely.
It is more likely that pain fibres in the capsule are
stimulated.

DR. J. COSH (Bath): Do your experiments throw any
light on the sudden inhibition 0r muscle tone, with
resulting fall to the ground, in pati'rts with hip in-
volvement but without severe pain?

DR. TAIT: They may do so; but it is possible that, in a
damaged hip, the high threshold receptors are altered
and do not function in the normal way.

PROF. J. J. R. DUTHIE (Edinburgh): I doubt the im-
portance of ligamentum capitis reflexes in the usual
situation.

DR. TArr: I think further clinical studies might throw
more light on their application to pathological situations.

Comparative Study of the Joint Changes found in
Idiopathic Chondrocalcinosis and Haemochromatosis.
By C. J. ATKINS, P. M. SMITH, J. M. MCIVOR, D. C.
NICHOLSON, and E. B. D. HAMILTON (Department ofRheu-
matology and Physical Medicine, King's College Hospital,
London): Recent work from this Unit has shown a
high incidence of chondrocalcinosis in the arthropathy
associated with haemochromatosis. The aim of the
present study is to define further the joint changes found
in chondrocalcinosis without associated disease, and to
investigate the iron metabolism in this group of patients.

Clinical, radiological, and biochemical investigations
have been carried out in forty cases of idiopathic chon-
drocalcinosis. A search for crystals with polarized
light microscopy has been carried out in all patients.
Synovial specimens have been obtained by needle biopsy
of the knee joints and the sections stained for iron.
Other investigations have included standard glucose
tolerance test as well as serum iron, iron binding capacity
and total body iron estimations using the differential
ferrioxamine test (Fielding).
The significance of these results is discussed and the

joint changes found in this group of patients have been
compared with patients whose chondrocalcinosis was
associated with haemochromatosis.

Discussion.-PROF. E. G. L. BYWATERS (Taplow): Did
you find any evidence of calcium deposition in the
synovium in haemochromatosis?

DR. ATKINS: Yes.

PROF. BYWATERS: This is slightly at variance with the
crystal findings at biopsy.
DR. ATKINS: I agree.

DR. H. L. F. CURREY (London Hospital): Would you
say that, in both groups there was a crystal synovitis?

DR. ATKINS: Yes.

DR. CURREY: Do you suggest that osteoarthritic
changes were incidental in the idiopathic group, but that
the chronic or subacute arthropathy in those with haemo-
chromatosis is causally related to calcification?

DR. ATKINS: Yes I would.

DR. CURREY: I wonder if you have seen any patients
with osteolytic lesions in and around joints in the idio-
pathic group. McCarty has reported three such cases.

DR. HAMILTON: We have seen one patient in the idio-
pathic group with destructive arthropathy of several
joints but no osteolytic lesions.

DR. G. D. KERSLEY (Bath): What percentage of these
patients have had acute attacks of pseudogout?

DR. ATKINS: About 45 per cent. in each group.

PROF. BYWATERS: Have you found any relationship
between the arthropathy and iron deposition in the
haemochromatosis group?
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DR. ATKINS: This is under investigation at the moment.

PROF. J. J. R. DuTHIE (Edinburgh): Did any of your
patients have hyperparathyroidism?

DR. ATINs: I have seen one case, but this was ex-

cluded from the study by definition of "idiopathic".

Intracellular and Kinin Enzymes in Synovial Fluid in
Rheumatoid Arthritis and Related Diseases. By M. K.
JASANI, M. KATORI, and G. P. LEwIS (CIBA Laboratories,
Horsham, Sussex). This paper and the discussion thereon
appears in this issue of the Annals (p. 497).

Analysis of Cellular Dysfunction of the Synovium in
Rheumatoid Arthritis. By L. BITENsKY, L. W. POULTER,
J. T. Scorr, and J. CHAYEN (Kennedy Institute): (1) By
the application of new microdensitometric methods it
has been possible to confirm, quantitatively, that in
rheumatoid synovia the lysosomal membranes are vir-
tually non-functional. This has been measured with
respect to the lysosomal proteolytic activity.

(2) It has been shown that this lysosomal defect of
rheumatoid synovia is related to alteration in the pro-

tein which, in turn, is a reflection of a change in the redox
state of the tissue. At the normal level of investigation,
this changes is seen as a change in pH of the synovium.
All these effects have now been measured.

(3) The hypothesis has been that, if the normal redox
condition could be re-established, the lysosomal activity
would be corrected. This has been achieved in vitro;
part of this correction involves a substitute for caeru-
loplasmin.

(4) It is emphasized that this is only one facet of the
disease. For clinical assessment it is necessary to reduce
the effusion. A new method of measuring the con-

comitant tissue oedema has been devised and used in
assessing which pharmacological agent may be most
suitable for this. The two effects, suitably combined,
offer a new approach to possible therapy.

Discussion.-PROF. J. J. R. DUTHIE (Edinburgh): You
said that K3 was injected into a knee joint. Was there
any clinical response?

DR. ScoTr: This was not a clinical trial; but there was
no objective response noted.

DR. BITENSKY: The amount injected was only 100 ,ug.

A SPEAKER: What was the substrate used for measure-
ment of proteolytic activity?

DR. BITENSKY: Leucyl beta-naphthylamide.

DR. J. S. LAWRENCE (Manchester): To which cells
were you referring?

DR. BITENSKY: Synovial alpha and beta cells. We
cannot distinguish them readily and we were not refer-
ring to inflammatory cells.

DR. LAWRENCE: Do you think this "leakiness" of
lysosomes is due to inflammation or is it constitutional?
Have you looked at cells from unaffected joints in
rheumatoid patients ?

DR. B1TENSKY: No, we have not had the opportunity
to do this. There is evidence from published clinical
studies of constitutional upset of redox potential.

DR. J. BALL (Manchester): My own impression is that
erosion of cartilage is not the result of activity of alpha
or beta cells but of granulation tissue which results from
inflammation in the synovial tissue and can occur at
quite a distance from the synovial surface.

DR. B1TENSKY: I agree with your comments, but it is
interesting that we have shown what has been thought
for many years, namely, that the lysosomes are abnormal.

PROF. E. G. L. BYWATERS (Taplow): I should like to
stress the importance of studying joints inflamed from
causes other than rheumatoid arthritis, for example
septic arthritis or experimental arthritis in animals.

DR. BrrENSKY: We have worked only with human tissue
and that only from patients with rheumatoid arthritis.

PROF. C. A. KEELE (Middlesex Hospital): Have you
studied the effects of any substances other than K3 on
this bound protein in the synovial fluid?

DR. BITENSKY: We have not studied the effect of
Vitamin K3 on synovial fluid. Results of our experi-
ments suggest that the redox imbalance is related to
the lysosomal upset. We have only studied redox active
substances occurring naturally.

PROF. K. W. WALTON (Birmingham): I was interested
that you were able to maintain rheumatoid synovium
at one pH and normal synovium at another. Have you
any suggestions why this difference obtains?

DR. BrrENSKY: This observation gave us the key to
the redox change in the tissue. The behaviour of tissues
in culture could I suppose have been predicted by the
pH values found in rheumatoid and non-rheumatoid
synovial fluid; the pH of rheumatoid synovial fluid
being much lower than the pH from non-rheumatoid
fluids.
DR. M. K. JASANI (Horsham): Are you suggesting that

this is a primary abnormality of the redox system or
could it be the result of injury?

DR. B1TENSKY: We do not know the cause of the redox
imbalance.

Cell-mediated Immune Arthritis in the Guinea-pig.
By P. A. BACON, E. JONES, Z. RADWANSKI, and D. C.
DUMONDE (Kennedy Institute): This communication is
concerned with the role of lymphoid cells in the develop-
ment of chronic immune arthritis in experimental guinea-
pigs. Injection of 1 mg. protein antigen into knee joints
of guinea-pigs leads to the development of severe arthritis
in appropriately immunized animals. Acute poly-
morph synovitis is followed by synovial infiltration with
lymphocytes and macrophages, erosion of cartilage and
bone, and extensive fibrosis and ankylosis. The form
and severity of the arthritis is dependent on the cir-
cumstances of immunization, and on the amount and
physical state of the injected antigen. In chronically
inflamed joints, small amounts of antigen can persist in
macrophages of synovia extensively infiltrated with
antibody-forming cells.
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The development of chronic arthritis is favoured by
immunization with mycobacterial adjuvant, by the pre-
sence of both immediate and delayed hypersensitivity,
and by the intra-articular injection of particulate antigen.
In this paper we describe the arthritis that results from
intra-articular and systemic transfer of hypersensitivity
and from the intra-articular injection of soluble factors
derived from immune lymphoid cells. The experimental
findings are discussed in relation to the joint as an
immunizing site and to the role of cell-mediated immuno-
logical mechanisms in chronic inflammation.

Discussion.-DR. G. LOEWI (Taplow): Why did you
inject peritoneal exudate cells as well as lymphokinins?

DR. BACON: Lymphokinins may produce a non-specific
effect due to the presence of protein.

DR. LOEWI: When you inject peritoneal cells, presu-
mably both macrophages and lymphocytes are present
and you are therefore injecting small amounts of anti-
body as well as antigen. This could possibly potentiate
the immunisation process.

PROF. K. W. WALTON (Birmingham): Did you in any
of your experiments inject silica without antigen as a
control experiment as presumably silica would act as an
irritant on its own?

DR. BACON: Silica particles injected alone produce
only a minor transient reaction.

Organization of Proteoglycans in Articular Cartilage.
By K. BRANDT and H. M. Mum (Kennedy Institute):
The proteoglycans (PGs) are complex molecules which
determine many of the properties of connective tissue.
Those of cartilage form a family of molecules which
vary in size and chemical composition. Although the
basis for this heterogeneity is obscure, recent studies
indicate that maturation may bear some relationship to
the chemical complexity of articular cartilage.
Comparisons of gel filtration profiles of extracts of

femoral cartilage have revealed significant differences
between immature and mature pigs. In extracts from
older animals approximately one-third of the total
PGs was comprised of relatively small molecules. These,
however, constituted only about 5 per cent. of the total
PGs in extracts from younger pigs. Analyses of PGs
obtained by sequential extraction of the cartilage indicate
that in each age group studied, PGs were graded with
respect to size and chemical composition. The signifi-
cance of these findings will be discussed.

Discussion.-PROF. E. G. L. BYWATERS (Taplow):
What was the eventual size of the particles you were
investigating ?

DR. BRANDT: Approximately 2 to 3 mm. cubes after
extraction with collagenase.

DR. D. L. GARDNER (Kennedy Institute): Could the
difference between the amount of metachromatic material
in the pericellular as opposed to the intercellular matrix
be explained by differences in the amounts of fibrous
protein present'?

DR. BRANDT: I hesitate to speculate on this.

Suppression of Adjuvant Arthritis by a Cytotoxic Agent,
Rubidomycin. By F. QUAGLIATA, P. M. SANDERS, and
D. L. GARDNER (Kennedy Institute). Published in full in
the March issue (Annals, 1969, 28, 163).

Discussion.-DR. H. L. F. CURREY (London Hospital):
I have become unhappy about comparing the effects of
drugs given by different routes in rats with adjuvant
arthritis. Was the tetracycline given orally?

DR. GARDNER: It was given by the intraperitoneal
route.

DR. D. J. WARD (Oswestry): Do you think that the
site of origin of the lymphocytes would make any
difference to the effect on adjuvant arthritis?

DR. GARDNER: Yes, I think it could. In a limited
series of experiments, unpublished, we found that
transfer of arthritis was only mediated by lymphocytes
from regional nodes. In the present experiments thy-
mocytes were used. I would agree that there are marked
regional differences in the efficacy of the lymphocyte
population.

Uric Acid Excretion in the Relatives of Patients with
Gout. By J. T. Scorr (Kennedy Institute): Levels of
serum and urinary urate (together with creatinine
clearance) have been measured in unselected patients
with gout while they were taking a low-purine diet.
First-degree relatives were similarly studied. A sig-
nificant correlation was found between urate clearance
in the gouty subjects and that of their relatives, i.e.
gout patients with a relatively high clearance tend to
have relatives with a high clearance and vice versa.

Discussion.-DR. A. St. J. DIXON (Bath): This study
certainly needed doing. May I, however, draw attention
to the difficulty of obtaining a representative small
sample from a 24-hour urine sample suitable for the
autoanalyser? Would Dr. Scott like to comment on
the difficulties due to crystallization of urates in the acid
urine.

DR. Scorr: These urine specimens were examined
fresh; experiments we did at Hammersmith some years
ago suggest that these hazards are overemphasized.

PROF. E. G. L. BYWATERS (Taplow): Did you take the
opportunity of examining the urate excretion in spouses?

DR. ScoTT: After I started the study it became in-
creasingly apparent that it would have been interesting
to examine the spouses, and I very much regret that I
did not do so!

PROF. BYWATERS: Would it have been easier and possi-
bly more informative to have studied the urate/creatinine
ratio ?

DR. ScoTT: You mean taking morning specimens
without dietary restriction? This would certainly have
been simpler, but although it can be used as a screening
test for urate over-production I am not sure that it would
be sensitive enough to show the graded changes which
were found. However, dietary restriction may not have
been really necessary.
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