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looking at. No doubt the authors would be grateful for
specimens taken under the right sort of conditions for
their examination.

Localization of Chondromucoprotein in Cartilage and
Other Connective Tissues by the Fluorescent Antibody
Technique. By G. LOEWI (Taplow): Antibody to
chondromucoprotein from pig laryngeal cartilage has
been obtained after injection into rabbits. Hyaluroni-
dase treatment of chondromucoprotein reveals additional
antigen sites, the antibody reacts with the protein rather
than the polysaccharide part of the molecule, and shows
extensive cross-reaction with chondromucoprotein from
other species including human. By the fluorescent
technique, this antibody has been used to localize
chondromucoprotein in connective tissue of the heart
and aorta. In cartilage, various zones of staining have
been demonstrated, and the pattern has been compared
with that produced by the controlled Alcian blue tech-
nique (see preceding papers) for acid polysaccharide.
Zones have been found which are stained by Alcian blue,
but not by the antibody, and vice versa; hyaluronidase
treatment of cartilage led to general increase of antibody
staining, while largely abolishing Alcian blue uptake.
The antibody also cross-reacted with a constituent present
in basement membranes of various organs.

Discussion.-DR. J. E. SCOTT (Taplow): I should like
to suggest perhaps other explanations which would fit.
It could be a problem of penetration of various territories.
With colleagues I am working on a problem in which
demonstration of this phenomenon of difficulty in pene-
tration is the central theme. Laurent and Ogston
(Biochem. J., 89, 249 (1963)) demonstrated that poly-
saccharides have excluded volume. Alcian blue is a
small molecule compared with antibody, and it demon-
strated a region of polysaccharide concentration which
must be very high round chondrocyte. It follows that
this region will have excluded volume which is very high
and I should like to suggest that this dark region may be
due not to the absence of protein but simply to the fact
that antibody cannot penetrate in order to bind with
chondromucoprotein.
DR. LOEWI: I agree. I have only drawn up this

provisional scheme to summarize my data, not as an
explanation of the findings.
DR. M. ZIFF (Dallas): What of the lacunar staining

round chondrocytes? Could this be due to the cut edge

of the lacuna allowing penetration ? How old was
cartilage which was treated with hyaluronidase?
DR. LOEWI: Hyaluronidase seems to have similarly

marked effect on the embryo and on the adult cartilage.
This was fully grown pig. Ability of the antibody to
penetrate a cut edge was a very real problem. Surface
staining was seen at natural surfaces, such as the surface
of articular cartilage, as well as at cut edges.

PROF. E. G. L. BYWATERS (Taplow): Would artificial
cuts in cartilage section give locally increased staining?
DR. LOEWI: I have not done this.
DR. A. G. S. HILL (Stoke Mandeville): Do you get any

staining with irrelevant antibody followed by conjugate
on cut edges?
DR. LOEWI: Usually not.
DR. GAUAARD (Leiden): Have you compared your

results with those published by Karnovsky, who described
a "specific" stain for "chondromucoprotein"? He used
quite a small molecule which would have less difficulty in
penetrating the various territories of the cartilage.
DR. LOEWI: Are you sure Karnovsky's method would

not stain collagen in any of its forms?
DR. GALJAARD: They carried out some model experi-

ments and these did not show any staining of collagen.
DR. D. G. SCOTT (Leeds): I should like to offer my

congratulations on the slides. To what do you attribute
the distribution of staining? The effects of exclusive
phenomenon? This means that chondromucoprotein
molecules would have to be orientated in such a way
that protein was always inside.
DR. J. E. SCOTT (Taplow): Exclusive phenomenon is

shown by polysaccharides, which have no protein there.
DR. D. G. ScoTT: If protein was sticking out, would

you get combination?
DR. J. E. Scorr: Provided it can stain only the surface

layer, the amount of visible stain would be quite small.
Excluded volume does not depend on whether protein
sticks out or not.
DR. D. G. Scorr: To what do you attribute the

incomplete staining of the glomerular tuft?
DR. LOEWI: I think basement membranes contain

several materials, perhaps with regional differences in
composition, and that this might explain the staining
distribution.

NEW ZEALAND RHEUMATISM ASSOCIATION

ANNUAL REPORT, 1964
The XVI Annual Conference of the New Zealand

Rheumatism Association was held at the Memorial
Hospital, Hastings, on October 28 and 29, 1964.

The President Elect, Dr. J. Moore Tweed, outlined the
progress made towards the formation of the New Zealand
Branch of the Arthritis and Rheumatism Council.

Incorporation was likely to proceed in 1965. Great help
had been given in the past year by Dr. Barclay
(Wellington), who had offered further help in medical
liaison.
During the meeting the New Zealand Rheumatism

Association approved the donation of £500 towards the
Council on its formation.
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NEW ZEALAND RHEUMATISM ASSOCIATION

The Association moved a vote of thanks to the E.R.C.
(now the Arthritis and Rheumatism Council for Research
in Rheumatic Diseases of Great Britain and the Common-
wealth) for the tremendous help they have given over the
last 5 years in maintaining the programme of basic
research headed by Dr. T. C. Highton in Dunedin. Dr.
Highton reported the further progress of this work which
was expanding with the help of a grant from the State
Lotteries Fund.
Membership of the New Zealand Association re-

mained at just under one hundred but there was a pleasing
number of new members taking an active part in the
work of the Association. The Essay Prize for 1964 was
awarded to Mr. M. J. Mant, a final year student at
Auckland Hospital, for h.s essay on "Juvenile Rheuma-
toid Arthritis".
The proposal to have a combined meeting with the

Australian Rheumatism Council in New Zealand in 1966
was discussed, and it was agreed that the suitable venue
would be Rotorua. This is a most exciting prospect,
and if the two Associations can agree on a suitable date,
should attract wide support.
The Arthritis and Rheumatism Council for Research

in Great Britain and the Commonwealth is offering to
New Zealand a further Geigy Fellowship (at the rate of
£1,650) which has been advertised in the New Zealand
Medical Journal and in public hospitals. A further
Geigy Fellowship was also offered to assist senior workers
to visit British centres for further post-graduate work.

The following officers were elected for 1965-66:
Chairman: Dr. J. Moore Tweed.
Vice-Chairman: Dr. I. C. Isdale.
Secretary-Treasurer: Dr. R. A. D. Wigley (Public

Hospital, Palmerston North).
Executive Members: Mr. P. W. Tapsell, Dr. R. Brown,

Dr. D. A. Ballantyne, Dr. T. C. Highton, Dr. V. I.

Whitehead, Dr. G. Lennane.
Ex-Officio Members: Prof. Sayers and Dr. F. Swan.

The following papers were presented at the scientific
meeting:

Electron Microscopic Studies of Normal and Rheumatoid
Synovial Membrane, by Drs. T. C. Highton, D. E.
Caughey, and D. Rayns (Dunedin): Specimens from
patients having meniscectomy operations and patients
with rheumatoid arthritis were studied. Details of
techniques were given. The electron microscopic appear-
ances of normal synovial membranes were outlined.
The findings in rheumatoid arthritis were illustrated.
Large osmiophilic inclusion bodies in the cells may
possibly have arisen by alteration of mitochondria. In
two patients with rheumatoid arthritis the cells around
small blood vessels had rod-shaped intra-cellular inclu-
sion bodies, their appearance suggesting an intra-cellular
bacillus measuring 1 x 0 1 down to 0 14 x 0-025 /i.
It was thought that these might be organisms or the
result of a reaction by the cells to a stimulus which had
not yet been demonstrated.

Studies on Serotonin Metabolism in Patients with
Rheumatoid Arthritis, by DRS. T. C. HIGHTON and M. H.
GARRETr (Dunedin): A method of estimating serotonin
was detailed (modification of method of Ashcroft and

others). Patients with rheumatoid arthritis have a
significantly higher fasting level of blood serotonin than
normal subjects (P less than 0 01). The difference is
even more marked when patients with active rheumatoid
arthritis are compared with normal subjects. Patients
and controls were given 50 mg. serotonin (115 mg.
serotonin creatinine sulphate) fasting, and blood was
taken at half-hourly intervals. The results show that in
patients with active rheumatoid arthritis fasting values
are higher than normal, the blood level rises steeply to a
high peak and does not return within 2j hours of the
test period to anything like the fasting value. In normal
subjects the fasting value is lower, the peak is not so high,
and the curve flattens rapidly. The curves of patients
with quiescent rheumatoid arthritis come between these
two. The level of serotonin in the synovial fluid of
persons with rheumatoid arthritis is higher than that in
blood taken simultaneously.

Fibrinolysis in Rheumatoid Arthritic Joints, by DRS.
D. E. CAUGHEY and T. C. HIGHTON (Dunedin): The
fibrinolytic system as it applies to joints was reviewed
and studies on rheumatoid synovial membrane, synovial
fluid, and rice bodies reported. The synovial membrane
was shown to contain tissue activator in the region of
blood vessels and proactivator and plasminogen were
demonstrated in the fluid. Rice bodies were shown to
contain activator. Studies on fibrin stabilizing factor
in rheumatoid synovial membrane and antiplasmin in
synovial fluid are in progress.
The banding on electron microscopic examination of

the eosinophilic material of rice bodies suggested that, if
this is fibrin, it is altered in some way.

Further Work on "Auto-immune" Strains of Mice, by
DR. R. A. D. WIGLEY (Palmerston): Systemic lupus
erythematosus-like renal and arterial lesions occurring
in NZB/B1 and NZY/B1 mice, in F1 hybrids and in
NZB'/B1 x NZW/BI hybrids were illustrated and con-
trasted with polyarteritis nodosa-like lesions occurring
in about a quarter of outbred albino (P.N.) mice. The
latter animals develop severe fibrinoid necrosis of the
renal arteries with tubular dilatation. The glomeruli
are less severely affected than in the NZ mice. Seg-
mental arteritis often with infiltration of polymorphs
and eosinophils affects the larger vessels with loss of
elastic tissue and in one instance death from ruptured
abdominal aneurysm. Antinuclear factor present in
both groups showed a poor correlation with the lesions.
Two P.N. mice showed nucleolar fluorescence only.

Cervical Spine, by DR. P. W. CONLON (Rotorua):
Radiological changes were studied in the cervical spine
of patients admitted to the Queen Elizabeth Hospital
over a 12-month period. Of 336 cases of rheumatoid
arthritis, 87 showed atlanto-axial subluxation; there was
significant correlation between peripheral lesions, liga-
mentous instability, and the presence of nodules. There
was, however, no significant correlation with serum
reactions or the administration of oral corticosteroids.

Polymyalgia Rheumatica, by DR. J. MOORE TWEED
(Wellington): In a series of 75 cases 60 per cent. were
women. Diagnosis required symmetrical pain and stiff-
ness of limb girdles (usually upper), clinical evidence of
constitutional or inflammatory disease in most, and
similar evidence in the blood in all, and the absence of
diagnostic features of other organic conditions, notably
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ANNALS OF THE RHEUMATIC DISEASES
of rheumatoid arthritis, temporal and polyarteritis, poly-
myositis, and malignant disease. The relationship of
"polymyalgia rheumatica" to these conditions was con-
sidered and it seemed that, in spite of the need for
exclusion in diagnosis, a clinical entity existed.
The other papers were "The Action of Uricosuric

Agents in Drug-Induced Hyperuricaemia" by Dr.
B. L. F. Treadwell; "Aetiological Aspects of Rheumatic
Diseases" by Dr. D. A. Ballantyne; "Stature, Function,

and Equipment in the Elderly" by Dr. R. A. Barker; "The
Role of the Lymphocyte in Rheumatoid Arthritis" by
Dr. R. R. Lycette. The last paper, which was one of
the feature communications of the Conference, is shortly
to be published in the N.Z. MedicalJournal.
There was also a most worth-while orthopaedic panel

on "Surgery of the Hand and Knee in Rheumatic
Patients", and interesting "Reports from Abroad" by
Mr. P. W. Tapsell and Dr. D. A. Ballantyne.

EXPERIMENTAL ARTHRITIS
A CONFERENCE AT BROOK LODGE, KALAMAZOO,

MICHIGAN, U.S.A.
July 9 and 10, 1964

The papers and discussion were largely confined to
three forms of experimental arthritis that have been
especially studied in the last few years: adjuvant
arthritis, which appears in normal rats 10-15 days
after an injection of Freund's complete adjuvant;
fibrin arthritis, which occurs in immunized rabbits
following intra-articular injection of fibrin; and the
arthritis of homologous disease, a condition that
develops in animals as a result of the injection of
living immunologically competent cells of an homo-
logous strain to which the recipient has been
rendered tolerant.

The component of the tubercle bacillus responsible for
its adjuvant effect was discussed by P. G. H. Gell. The
most active fraction is a wax designated Wax D Canetti,
which is a complex of mycolic acid and a tripeptide
composed of alanine, glutamine and diaminopimelic acid.
It exists in the form of coarse filaments as seen with the
electron microscope, which reveals similar structures on
the surface of the intact bacilli.
A very detailed account of adjuvant arthritis was

presented by C. M. Pearson. The route of administra-
tion is of the greatest importance; the incidence of
positive results ranges from 85-90 per cent. when intra-
dermal injection is used compared with 10-15 per cent.
by other routes. The ensuing arthritis involves the small
peripheral joints predominantly, knee, hip, or shoulder
only rarely. It is remarkably migratory in character and
much joint involvement can be missed if the animals are
not examined daily. Chronicity does occasionally
develop with involvement of individual joints persisting
for up to 3 months. Amongst the extra-articular lesions
which have been observed, small nodules on the ears
have received most attention. These are mainly peri-
vascular, and trauma exerts a localizing effect, especially
during the active phase of the disease. Balanitis, derma-
titis, and anterior uveitis are less frequently seen.
The histology of the arthritis shows a non-suppurative

proliferative type of lesion associated with an intense
infiltration of mononuclear cells, not precisely defined,
and occasional nests of plasma cells. These, however,
are not a usual or pronounced feature in contrast to the

true rheumatoid joint. Fibrin is conspicuous, especially
in the adjacent connective tissue. Subchondral and
marginal bone erosion result from invasion by granula-
tion tissue, but new bone formation is also a common
feature which, when the vertebrae are involved, may lead
to bony ankylosis.
Such variables as age and diet have little effect, but the

incorporation of some other antigenic material with the
adjuvant exerts a remarkable protective action. For
example, of the many rats injected with emulsions of
brain in Freund's adjuvant for the production of allergic
encephalomyelitis, remarkably few have shown signs of
arthritis and Pearson's results now indicate a reciprocal
relationship between the incidence ofthese two conditions.
Other antigens, for example bovine gamma globulin, are
similarly protective. This is not, however, a property of
all antigens and no protection is obtained by replacing
the gamma globulin by bovine serum albumin.

Despite intensive study in many centres, the patho-
genesis is still obscure. The successful passive transfer
of the disease by lymph node cells suggests at first sight
the participation of an auto-immune process, but the
relative mildness of the disease in the recipients and the
large number of cells required are probably indications
that adjuvant as well as cells are neccessary for successful
transfer. If this proves to be so the lesions themselves
are most probably the result of an immune reaction to
disseminated droplets of the adjuvant. The final demon-
stration of such dissemination awaits the successful use
of radio-actively labelled tubercle wax.

J. P. Kulka reported the presence of oil emboli in the
ear lesions but had not so far succeeded in finding them in
the joints.

Various factors capable of influencing the incidence
and manifestations of adjuvant arthritis were considered
by E. M. Glenn. Of especial interest is the strain
difference in incidence. Different litters of the Upjohn
strain vary in susceptibility from 0 to 100 per cent., but
at present no explanation is available. Corticosteroids
afford considerable protection and so does stress.
Conversely, the condition is enhanced by adrenalectomy.
The considerable rise in serum complement points against
the participation of circulating antibody; and the failure
of such immuno-suppressive drugs as actinomycin and
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