
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

186



EXPERIMENTAL ARTHRITIS
6-mercaptopurine to prevent the condition raises some
doubts as to the role of immunological reactivity. The
observations by J. R. Ward that thymectomized rats
develop adjuvant arthritis but not tuberculin sensitivity
points in the same direction.
The importance of the oily vehicle was stressed by R.

Houssay. Injections of tubercle bacilli in saline con-
sistently failed to induce arthritis. Perhaps this explains
the absence of adjuvant arthritis in humans subjected to
BCG vaccination, although according to Houssay BCG
is relatively ineffective even in oil, compared with other
acid fast bacilli.
The production of fibrin arthritis was described by

L. E. Glynn, and the close parallel between the experi-
mental lesions and those of rheumatoid arthritis was
illustrated. The main features of interest in this form of
arthritis relative to the pathogenesis of rheumatoid
arthritis are:

(1) Although the lesions are most easily and consis-
tently produced with foreign fibrin, similar results
have been obtained when the animal's own
fibrin was used both for immunization and intra-
articular injection.

(2) A similar arthritis can be obtained if an auto-
chthonous inflammatory exudate is used instead
of fibrin.

(3) The arthritis can remain active for up to 6 months
after a single injection into the joint.

(4) The invariable presence of plasma cells and the
occasional presence of lymphoid follicles in
the experimental lesion are almost certainly the
expression of an immune reaction to local
antigen. Do the same findings in the rheuma-
toid joint bear the same interpretation? If so,
what is the local antigen?

(5) An auto-immune reaction to a product of
inflammation or tissue injury can lead to a chain
reaction which may be one cause of chronicity.

(6) An immune reaction can itself impede the local
removal of antigen, and this too can be a cause
of chronicity.

The discussion of homologous disease was introduced
by M. Ziff, who described the many lesions he and P.
Stastny have obtained in affected rats. These involve
the cardiovascular system, the joints, the eyes, and the
skin, and are presumably the result of a graft v. host
reaction by the transplanted cells. It is difficult to
match the condition of the affected animals with any one
human disease, although from the multiplicity of systems
involved it most closely resembles systemic lupus. The
joint involvement is not unlike that obtained with intra-
dermal injection of adjuvant and lacks the predominant
plasma cell infiltration seen in typical rheumatoid
arthritis. The most striking feature of these chimeras is
their ability to accept a skin graft from the strain donating
the lymph node cells whilst rejecting an autologous graft
-a convincing demonstration of the assumption by the
transferred cells of the immunological "protection" of
the host. The similarity of the healed spontaneous
lesions of the skin to scleroderma is quite remarkable,
and seriously raises the question of an auto-immune
basis for this little understood example of "collagen"
disease.
The small and intimate nature of this conference

provided the ideal environment for the animated dis-
cussion that followed each paper. There can be few
places more suitable than Brook Lodge for this type of
meeting, and no more hospitable hosts than the Upjohn
Company. L. E. GLYNN.

ROYAL COLLEGE OF PHYSICIANS OF LONDON
EXTRACT FROM REPORT ON TRAINING FOR CONSULTANTS

Comitia October 29, 1964

In considering Consultant Training in general the College holds the view that schedules and timetables should be
kept as flexible as possible. It may be anticipated that a man or woman who ultimately becomes a candidate for a
Consultant post, will, at the pre-clinical or undergraduate stage, have shown evidence of being above average in
initiative and intellectual attainment; as, for instance, by having obtained a Scientific Degree at a University or gradu-
ated in a University Honours Degree. In this respect, also, however, there is room for flexibility. Candidates should
show evidence of capacity for research and should have carried out personally research or investigative work, either in
a laboratory year or contemporaneously with other parts of training.
A candidate for a Consultant post in Medicine or one of the branches or specialties of Medicine should be in posses-

sion of an M.R.C.P., or an equivalent diploma or degree; and should have conformed, in the general pattern of his
training career, with the requirements of the appropriate schedule.

Reference is made in some of the schedules to "work overseas". This might, for instance, take the form of a
Research Post, of an exchange Registrarship, of a travelling scholarship or studentship, or of a post arranged by
University interchange or through the Department of Technical Co-operation.

(7) GENERAL MEDICINE WITH SPECIAL TRAINING IN RHEUMATOLOGY
A. The Pre-Registration Year B. Post-Registration

(At present 12 months: 6 months Medicine, 6 months For 12 months
Surgery) Hospital Posts, that is House Physician, House
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Surgeon or Resident in a Special Hospital or a
Special Department of a General Hospital.
The posts of House Surgeon in an Orthopaedic
Department and House Physician in a Neurology
Department would be of advantage.
Or Laboratory Posts in Sciences basic to Medicine.

For 12 months and preferably 2 years
General Clinical Medicine at Registrar or equiva-
lent level.

For 4 years (occasionally less, usually more)
At Registrar (or equivalent) level in the specialty
with at least 2 years as Senior Registrar (or
equivalent appointment) in Rheumatology or in
a post combining General Medicine with Rheu-
matology.

C. All appointments, after a certain date to be agreed,
would be in approved hospitals. In general all

"University Hospitals" would be approved, and
arrangements would be made for granting approval
to other hospitals and institutions. For many con-
sultant posts rotation between "University" and
other hospitals at some stage during the training years
is of advantage.

D. A year can with advantage be spent in research or
other special experience at home or abroad at some
stage, and no strict sequence of posts need be ob-
served before appointment to a Senior Registrarship
or equivalent post. Research may be pursued con-
temporaneously with registrar experience. Prefer-
ably a Research Fellowship should be obtained for a
period of 1 or 2 years; in this case 1 year may be
deducted from the period of Senior Registrarship.

E. Time spent in General Practice or working overseas
or in the medical branch of one of the Services may
be recognized as making up part of the training.

BOOK REVIEWS

Beitrage zur Rheumatologie. Sonderheft. Edited by
HANS TICHY. 1963. Pp. 104. VEB Verlag Volk und
Gesundheit, Berlin. (D.M.15.)
This is a survey of world literature on serology in

rheumatology for the year 1960-61, published as a
separate volume of the Beitrage. Its date of publication
is itself an indication of the pace at which research is
continuing, for it has taken the indefatigable Prof. Tichy
two years to collect, collate, and compress the inter-
national output of 12 months into some hundred
pages. The first half covers the various streptococcal
reactions, the international antistreptolysin standard
formulated by W.H.O. and, in the case of Europe,
controlled by the central laboratory in Copenhagen, the
non-specific rises in titre and their detection by the
albumin method evolved at the Pasteur Institute, the
clinical applications, and much else besides. For
example, the interest of rheumatologists has always
centred in the Group-A haemolytic streptococcus and
Group B (Streptococcus agalactiae) has been regarded as
non-pathogenic to man; however, the work of Nanna
Svartz on Group B and its possible connexion with
rheumatoid arthritis may yet prove to be of the greatest
importance.
The second half of the book deals with the various

agglutination reactions (Latex, Waaler-Rose, etc.), their
relationship to one another, the results obtained in a
number of "collagen" diseases, and the use of these
reactions in diagnosing "certain", "probable", and
"possible" rheumatoid arthritis.
The quality of print and paper is not as good as that

of the serial volumes of the Beitrage but is adequate for
the purpose-and so is the list of references with its 208
names. Though Prof. Tichy deplores the small contri-

bution made by German-speaking workers it is only fair
to add that his own efforts have, in large measure,
compensated for this lack of activity. DAVID PREISKEL.

Textbook of the Rheumatic Diseases. Edited by W. S. C.
COPEMAN. 3rd ed., 1964. Livingstone, Edinburgh.
(£6 lOs.).
A third edition of this well-known "Textbook of the

Rheumatic Diseases" is of itself sufficient indication of
its value. The book may be said to represent the views
of British workers in the field of rheumatology and all
aspects of the subject are discussed. In a book covering
so much ground and with multiple authors there is bound
to be a certain amount of unevenness in presentation and
it must be extremely difficult for the editor to decide how
much space to allot to the different subjects. Some of
the chapters are brilliantly written and one would find it
difficult to discover a more concise account of the disorder
in any existing review or textbook. The chapter on
Rheumatoid Arthritis might be taken as an excellent
example; any student or practitioner who reads it cannot
fail to have a sound understanding of the natural history
of this condition. The majority of the chapters are up
to date and contain references to the latest work. This
is particularly helpful in the chapter on the Anatomy and
Physiology of Joints, but by contrast one is surprised
that the chapter on Pain includes only one reference
dated later than 1948. The book is a must for all
libraries and should be on the shelf of all general
physicians, because they will find it very difficult, within
such a reasonable compass, to obtain so much valuable
information clearly presented and with excellent
references and cross-references. R. E. TUNBRIDGE.
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