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Heberden Society
Annual General Meeting and Oration

At a meeting held at the Queen Elizabeth Hall, South
Bank, London, on 22-23 November 1979 the fol-
lowing papers were read. The Heberden Oration
was delivered by Professor J. E. Seegmiller and
appears at p. 103.

Rheumatological and serological features of primary
biliary cirrhosis. S. Akyol, A. F. Macklon, I. D.
Griffiths, M. Thompson, 0. James. Departments of
Medicine and Rheumatology, Newcastle upon Tyne.

Thirty-six patients with fully documented primary
biliary cirrhosis (PBC) were assessed clinically,
radiologically, and serologically for evidence of
rheumatic disease. Thirty-three patients were female,
mean age 58 years. All were assessed rheumato-
logically by one clinician. Radiographs of the hands
were obtained in all and other joints when indicated.
Rheumatoid and antinuclear factors and antibodies
to extractable nuclear antigen-ENA (counter-
current immunoelectrophoresis) were measured in
all patients.
Nine patients had clinically evident inflammatory

arthritis: 3 classical rheumatoid arthritis (RA), 4
seronegative, and 2 'overlap syndromes' (sclero-
dactyly, synovitis, Raynaud's phenomenon, myo-
sitis and telangiectasia). There was evidence of
osteoarthrosis in 14 patients and chondrocalcinosis in
2. Seven patients had rheumatoid factor: 3 classical
RA, 1 'overlap syndrome', and 3 were asymptomatic.
Nine patients had antibodies to ENA and these were
present in high titre in 2, both of whom had 'overlap
syndromes.' RNAse sensitive ENA Ab was found
in only 1 patient who had an overlap syndrome.
We report, therefore clinically significant inflam-

matory arthritis in 25% of these PBC patients. The
presence ofENA antibodies in 9 of our series did not
identify any apparent subgroup except when pre-
sent in high titre.

Histological and morphometric studies in poly-
myositis (PM) and dermatomyositis (DM). H. A.
Schwarz, G. Slavin, B. M. Ansell, Division of
Rheumatology and Department of Histopathology,*
Northwick Park Hospital, Harrow, Middlesex.

Quantitative morphometric studies in PM and DM
are lacking, and the effects of treatment on the
morphology of the muscle in these diseases poorly
documented.

Initial muscle needle biopsies of 30 patients
(4-81 years) with active PM or DM have been
assessed histologically. In addition the size of both
fibre types has been measured and the respective
atrophy factors and variability coefficients deter-
mined.
Only 1 patient had a normal biopsy while 3 had a

normal EMG and 8 had a normal serum CPK.
Histological and morphometric features did not
differ significantly between the various clinical
subgroups according to the classification of Bohand
and Peter,' nor did they correlate with the duration of
disease. Failure to respond to steroids (up to 60
mg prednisolone/day) was associated with a high
percentage offibres with internal nuclei in 10 patients.

Sequential biopsies of 11 patients treated either
with steroids only or with immunosuppression were
studied. Response to treatment was followed by
improvement in histological and morphometric
parameters. However, no consistent correlation
between any of the parameters or between these and
clinical features in individual patients was seen.

Reference
1 Bohand A, Peter J B. N EnglJ Med 1975; 292: 344-7.

Collagen changes in polymyositis. C. M. Black,*
V. C. Duance, V. Dubowitz,* G. R. V. Hughes,*
A. J. Bailey,f *Hammersmith Hospital; tARC,
Langford, Bristol.

Polymyositis is an inflammatory muscle disease
of unknown aetiology. An increase in fibrous tissue
is frequently found in the muscle and has been shown
to be due to increased endomysium. This deposition
is often marked in severe cases of polymyositis
especially, where muscle atrophy and contractures
are prominent. Collagen exists in at least 5 distinct
forms, and their distribution in the tissues can be
identified using type-specific antibodies.' The pur-
pose of this study was to compare the distribution
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of the collagen types in polymyositis with that in
normal muscle.

Skeletal muscle was obtained from 8 cases of
polymyositis of age range between 5-69 years.
Control specimens matched for age and site were
obtained from necropsies of patients who had no
evidence of muscle disease. The distribution of types
types I, III, IV, and V collagen in normal human
muscle was shown to be similar to that in bovine
skeletal muscle.' In diseased muscle the most
notable feature was a dramatic increase in collagen
with a pronounced thickening of both the perimysium
and endomysium.
The excessive fibrous tissue may contribute to

contractures and muscle atrophy. Thus rational
treatment is dependent on a knowledge of the type
and distribution of the collagen.

Reference
1 Duance V C, et al. FEBS Letters 1977; 79: 248-52.

Pulmonary capillary volume (Vc) in rheumatoid
disease. Elizabeth A. Hills, Marion S. Geary. Stoke
Mandeville Hospital, Aylesbury.

In some patients with rheumatoid disease gas
transfer across the lungs is abnormal. Membrane
component of gas transfer, Dm and Vc, may be
estimated by measuring transfer factor TL for
carbon monoxide at 2 or more concentrations of
inspired oxygen. Since 1 /TL = 1/Dm + 1 /OVcl, by
plotting 1/0 against 1 /TL, Dm and Vc may be
derived. 0 = ml 02 uptake/ml blood/mmHg.
Dm and Vc were estimated in 48 patients with

rheumatoid arthritis and in 48 normal volunteers
matched for age, sex, and smoking habits. Volunteers
had normal chest radiographs and normal forced
expiratory volume in 1 second and vital capacity.
Mean values forDm and Vc are shown in Table 1.

There were no significant differences between groups

Table 1 Mean Vc and Dm in rheumatoidpatients
and controls
Group No. Mean SD Mean SD Mean SD

age Vc Dm

Rheumatoid male
smokers (RMS) 18 51.5 10-6 64-0 16-5 42-3 14.0

Control male
smokers (CMS) 18 49-4 13-0 76-3 18-0 47-3 13-3

Rheumatoid female
smokers (RFS) 15 51.0 11.3 43-4 13-3 37.7 11.7

Control female
smokers (CFS) 15 53-3 11-1 55-3 22.1 34.1 11.0

Rheumatoid female
non-smokers
(RFNS) 15 55.1 12-6 58.4 15.4 31.3 8-8

Control female non-
smokers (CFNS) 15 52-6 14-6 60.7 14-2 36.0 8.9
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Table 2 Mean Vc and Dm as % predicted normal

Group No. Mean SD Mean SD
Vc Dm

Corticosteroid treatment 25 81-8 22.4 84.1 29.0
Corticosteroids and

penicillamine 7 70.9 24.3 79*4 27.7
No steroids or peni-

cillamine 16 65.1 22.4 90.7 26-6
Patientswithnodules 19 62-5 22.3 87.4 34.1
Patients with no nodules 27 80.9 25.3 83.7 23.1
Persistently low TL 17 62.2 20-2 81.4 25.3
TL not persistently low 30 81*2 24-8 89.2 28*7

(t test) for Dm. Vc was lower in RMS than in
CMS, P<0 025, in RPS than in CFS, P<0-05, and
in RFS than in RFNS, P<0-01. There was no signi-
ficant difference between RFNS and CFNS. To
compare groups of patients results were expressed
as percentage predicted normal (Table 2). Signi-
ficant differences in Vc were found between patients
receiving corticosteroids and those not receiving
corticosteroids or penicillamine, P<0-02, and bet-
ween patients with nodules and those without,
P<0-022. Patients with persistently low TL for 2
years had a significantly lower Vc, P<0-02. It
appears that the previously demonstrated abnor-
mality ofTL in rheumatoid disease is due to reduction
of Vc. This occurs in patients with nodules and
seems to suppressed by treatment with cortico-
steroids.

Reference

Roughton F W, Forster R E. J Appl Physiol 1957; 11:
290-302.

Adult onset Still's disease: Long-term follow-up
and immunologic studies. K. B. Elkon, E. G. L.
Bywaters, R. Q. Inman, G. R. V. Hughes. Rheu-
matology Unit, Hammersmith Hospital, London.

Six patients with adult onset Still's disease (AOSD)
were followed for a mean period of 22 years (range
7-32). All had exacerbations of the systemic disease
7-22 years after presentation. The intervals between
exacerbations varied from months to several years.

Limitation of wrist extension was associated with
carpal ankylosis in 5 patients and 2 patients pro-
gressed to a destructive polyarthritis. One developed
amyloidosis 10 years after onset of the disease. All
patients are HLA B27 negative and have remained
seronegative for IgM rheumatoid factor.

In 4 patients with active disease, serum complement
components were normal or raised, but 2 patients
with knee effusions had low synovial fluid comple-
ment. Although Clq binding tests were negative,
immune complexes were detected in all 4 patients
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by the Fc receptor-staph-A assay.1 Reticuloendo-
thelial clearance ofheat-damaged red blood cells was
impaired as has been shown in active seropositive
disease.2
AOSD is a rare but distinctive rheumatic dis-

order associated with significant long-term mor-
bidity. Investigation of patients in the active phase
of the disease suggest that immunological factors
may be related to its pathogenesis.

References

McDougal J S, Redecha P B, Inman R D, Christian C L.
J Clin Invest 1979; 63: 627.

2 Williams B D, Pussel B A, Lockwood C M, Cotton C.
Lancet 1979;1: 1311.

A clinical and echocardiographic study of patients
with the hypermobility syndrome. J. H. Edwards,
D. Pitcher, A. Gabell, W. Harvey, R. Grahame.
Guy's Arthritis Research Unit, London SEI 9RT.

Mitral valve prolapse (MVP) is a common con-
dition which results from deficient or defective
mitral valve collagen and which carries an increased
risk of bacterial endocarditis and arrhythmias. It
has been recorded in patients with Marfan's syn-
drome and the Ehlers-Danlos syndrome, but not
hitherto the so-called hypermobility syndrome
(HS), which is believed to be a benign condition
causing locomotor problems but with no systemic
involvement.
As part of a larger study of HS 42 patients were

surveyed for rheumatological ailments and stigmata
of the hereditary collagen disorders. They were
screened for MVP and in-vivo skin elasticity was
measured. Control subjects, matched for age, sex,
and presenting rheumatic complaint were similarly
investigated.

Results. The systolic click and late systolic mur-
mur ofMVP were heard in 23 % and 16% respectively
in the HS patients but in none of the controls.
Echocardiographic abnormalities denoting MVP
were seen as marked in 19%, mild in 16%, and
suspicious in 5% (total 40%Y) of HS patients. Mild
prolapse was seen in 11% of the control subjects
only. The upper segment/lower segment ratio was
significantly lower in the HS patients compared with
the controls (P<005).

Conclusions. The results suggest that general-
ised joint laxity in healthy subjects may represent
a forme fruste of a heritable disorder of connective
tissue; and that the so-called hypermobility syndrome
far from being a benign joint'condition of healthy
subjects, may have more sinister connotations.

The value of quantitative scanning in sacroiliac
disease. M. Snaith, Susan Galvin, M. Short.
University College Hospital, London.

We have attempted to examine the value of quanti-
tative sacroiliac (SI) joint scanning in the detection
of early SI. We used the SI band profile ratio of
Lentle et al.1 and also derived a femur:SI index, the
aim of which was to avoid detecting osteoblastic
activity in and around the L5/SI disc space. The
same scanning data was used to derive both ratios.

Patients were grouped on clinical grounds, in
ignorance of the scan results; thus (I) definite active
SI; (II) probable SI; (III) possible SI; (IV) mech-
anical low back pain (LBP); (V) other rheumatic
disorders, e.g. OA, RA, without LBP; (VI) non-
rheumatic subjects. The patients were also clustered
in the age ranges 20-30, 30-40, and 40+ years.

Using the band profile we found no significant
differences between any of the groups and no altera-
tion with age. Using the femoral:SI index we found
that the means for groups I, II, and III were con-
sistently greater than those for groups IV, V, and VI
in all age ranges. In group I patients alone the high
uptake tended to persist with age, the other groups
all tending to have lower, similar indices with age.
We conclude that, faced with the clinical question

whether LBP is due to SI, neither of these ratios
is sufficiently discriminatory to be consistently help-
ful; that this is especially true in the important
20-30 age group; and that the femoral :SI ratio alone
detected a change with age.

Reference

1 Lentle B C, et al. JNucl MedAllied Sci 1977; 18: 529.

Aliopurinol treatment and renal function in gout.
T. Gibson, H. A. Simmonds, C. Potter, V. Rogers.
Guy's Arthritis Research Unit and Department of
Medicine, Guy's Hospital.

Although there is an association between gout and
renal impairment, the role of hyperuricaemia in this
context remains uncertain.12 No consistent effect
of hypouricaemic therapy on the preservation of
renal integrity has been shown. Fifty-seven gout
patients were treated with either colchicine alone
or colchicine with allopurinol over 2 years. The
2 treatment groups were well matched for age,
hypertension, and tophi. Mean GFR of those given
colchicine alone declined from 98 + 17 5 to 91 ±
16-5 ml/min (P<0 05), whereas there was no
change in those given allopurinol. Similarly, urine
concentrating ability after fluid deprivation fell
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from 826 ± 106 to 704 131 mOsm/kg (P<0*001)
in the colchicine group and insignificantly in those on
allopurinol. Allopurinol therapy was associated with
a significant decline of ammonium excretion but not
of titratable acid. Urate clearance was further
diminished by allopurinol compared with a nor-

mouricaemic population.
The most important implication of these obser-

vations is that allopurinol may retard the progression
of renal dysfunction in gout. Those patients whose
GFR declined the most did not have more frequent
hypertension, tophi, nor greater blood uric acid or

urate excretion

References

Steele T H. Arch Intern Med 1979; 139: 24.
2 Berger L, Yu T S F. Am J Med 1975; 59: 605.

Resolution of acute gout attacks: a possible mech-
anism. J. A. Reardon, J. T. Scott. Kennedy Institute
of Rheumatology, London.

The dynamics of initiation and resolution of an
acute gout attack are poorly understood. While the
monosodium urate crystal is considered to play a

major pathogenetic role, little is known about its
in-vivo formation, dissolution, and concentration,
except that the total synovial fluid urate and serum
urate levels are usually similar.
With ultrafiltration and high-speed centrifugation,

levels of free, bound, and crystalline monosodium
urate were measured in the synovial fluid of patients
with untreated gout and compared with synovial
fluids of gout patients on anti-inflammatory medi-
cation and a group of unmedicated controls with
other joint pathology. Significant differences were

seen when levels were compared at 40C and 370C, as
well as at 320C, the temperature in the normal knee
joint (and the temperature assumed to be present
just prior to onset of the acute gout attack).
The following conclusions could be drawn: (1)

At 40C and 320C, but not at 370C, significantly
higher concentrations of monosodium urate crystals
were found in untreated gout synovial fluids com-

pared with treated. (2) Urate binding was similar in
all joint fluids tested, although slight variations were

seen with different temperatures, within the range
10-25% of the total urate.

(3) Reduction in synovial fluid monosodium urate
crystal concentration, whether achieved with anti-
inflammatory medication or with an increase in
temperature from 32 to 370C (as occurs during an

acute gout attack) may be a common mechnaism
for 'turning off' acute gout.
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Vascular mortality in gout patients and their families.
L. G. Darlington. Epsom Rheumatology Unit,
Epsom; J. Slack, MRC Clinical Genetics Unit,
Institute of Child Health, London; J. T. Scott,
Kennedy Institute of Rheumatology, London.

The risk of patients with hyperuricaemia and gout
dying from vascular causes is controversial. A
mortality study has been performed to determine
death rates from coronary and cerebrovascular
pathology in families of 180 gout patients. Lipid
profiles were also analysed.

Neither male nor female gout patients after
presentation to hospital nor their male or female
first-degree relatives had an increased risk of dying
from coronary or cerebrovascildar disease when
compared with Registrar-General's figures.

Families of hyperlipidaemic gout patients and
a slightly increased incidence of fatal male coronary
thrombosis, and this finding probably reflects the
hypercholesterolaemia which was found among
these relatives. It could have influenced the vascular
mortality rate in families of hyperlipidaemic gout
patients, although probably without any relation-
ship to the diagnosis of gout itself.
There was no evidence of a protective effect from

high density lipoproteins, since their proportion
was not significantly raised in gout patients and only
just significantly raised in their first-degree relatives.
Some protection from vascular disease may, however,
result from the reduction in betalipoproteins which
compensates for the hyperprebetalipoproteinaemia
associated with gout.

The effect of therapy for connective tissue disorders
on virus lymphocyte interactions. P. Hollingworth,
A. M. Denman. Division of Rheumatology,
Clinical Research Centre, Northwick Park Hospital,
Watford Road, Harrow.

In certain virus diseases the virus infected lympho-
cytes are nonpermissive to replication of a related
virus but become permissive once the infecting
virus is eliminated. Nonpermissiveness is common
in various connective tissue disorders, but is not
seen in other diseases, which argues for a viral cause.'
The pattern of permissiveness to herpes simplex

virus was sequentially determined in 44 patients with
polyarteritis nodosa, systemic lupus erythematosus,
dermatomyositis, and Behcet's disease who received
either intensive immunosuppression or high dose
prednisolone.
The results showed: (1) 17/44, 6 of whom were

already receiving low dose prednisolone, were
initially nonpermissive. These became and remained
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permissive regardless of the treatment given, but the
response was less striking in those receiving high
dose prednisolone. (2) 20/44 were initially permissive
and remained so regardless of the treatment given.
(3) 7/44 had associated malignancies. These were
initially nonpermissive and remained so regardless
of the treatment given.
These results confirm previously published

findings,1 thus lending weight to the viral theory of
connective tissue disorders. In addition they suggest
that intensive immunosuppression may selectively
eliminate the population of putative virus-carrying
lymphocytes.

Reference
1 Denman A M, et al. Transplant Rev 1976; 31: 70-115.

Tilymphopenia in acute anteriorl uveitis' and anky-
losing spondylitis. M. Webley, N. A. Byrom, J. R.
Hobbs, D. A. Brewerton. Westminster Hospital,
London SW1.

Both acute anterior uveitis (AAU) and ankylosing
spondylitis (AS) are known to be associated with
HLA B27. The sudden onset of AAU as opposed
to the often insidious onset of AS might suggest that
it is initiated by an infection. Despite this a causative
agent is rarely found. To test the hypothesis that an
infective agent might be implicated in the aetiology
of these disorders we have studied T and B cells in
patients with AAU and AS and their household
contacts.
During episodes ofAAU in 53 patients there was a

significant T lymphopenia and a temporary increase
in B lymphocytes (Table 3). The T lymphopaenia was
not present in patients investigated early in their
first attacks but persisted after patients had recovered
clinically. In 36 household contacts of patients with

Table 3
Subject group n Lymphocytes/mm3

T cells B cells

Normal controls 75 1125 368
Uveitis
0-30 days 46 909* 435t
31-100 days 34 771tt 332
101 days-i year 19 727t 312
>1 year 6 409tt 293

Uveitis contacts
0-30 days 30 778t 406
31-100 days 23 819t 343
101 days-i year 10 1014 344

Spondylitis 36 766tt 309

*=P<0.05; t=P<0.01; tt=P<0.001. P values obtained by the
Mann-Whitney U test.

AAU there was a temporary lymphopenia. A similar
degree of T lymphopaenia was present in 36 patients
with AS who had no history of uveitis.
The T lymphopaenia in these patients could be

abolished in vitro with thymosin, a bovine thymic
hormone extract.

This finding of T lymphocyte depletion in the
household contacts of patients with AAU as well as
in the patients suggests that there may be lateral
transmission of an infective agent in their household
during (or before) attacks of uveitis.

A specific mycocytotoxicity assay. G. Cambridge,
C. M. Stem, J. R. Sewell, G. R. V. Hughes. Depart-
ment of Rheumatology and Virology, RPMS,
Hammersmith Hospital, London W12.

We have studied the effects of peripheral blood
lymphocytes from patients with polymyositis/
dermatomyositis (PM/DM) on monolayer cultures
of human fetal muscle (HFM). After incubation
these lymphocytes both adhere to and damage the
monolayers. Lymphocytes from patients with non-
inflammatory muscle disease and healthy individuals
are innocuous to these cultures. Since the presence
of fibroblasts in HFM cultures is inevitably and thus
interferes with the measurement of mycocyto-
toxicity, we have developed a quantitative assay for
muscle specific killing, utilising their selective uptake
of tritium labelled carnitine. This is only minimally
taken up by fibroblasts in the cultures. Incubation
of these labelled monolayers with lymphocytes
allows calculation of specific mycocytotoxicity.
The assay is reproducible and has greater sensitivity.
than 51chromium based assays.

Preliminary results with this method show that
lymphocytes from patients with active PM/DM
are cytotoxic whereas lymphocytes from the 2
control groups are not.

An electrophoreticaily characterised lymphocyte
subpopulation increased in rhemnatoid arthritis.
K. A. Brown, J. D. Perry, E. J. Holborow. Bone and
Joint Research Unit, The London Hospital Medical
College, London, El.

The electrophoretic migration of leucocytes under
physiological conditions, depends upon their char-
acteristic net negative surface charge. A change in
surface charge results in altered electrophoretic
migration. Electrophoretic analysis of human
lymphocytes identifies 3 main subpopulations with
fast, intermediate, and slow migration properties.
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The fast population comprises T cells, the slow B
cells, and the intermediate population includes Fc-
receptor bearing lymphocytes.
We have measured the electrophoretic migration

of blood lymphocytes from 72 rheumatoid arthritis
(RA) patients, 38 normal subjects, and 77 patients
with other connective tissue disorders. In addition
we have studied synovial fluid lymphocytes from
78 RA patients and 42 patients with joint effusions
due to other causes. The intermediate population
is significantly increased in both blood and synovial
fluid lymphocytes of RA patients when compared
with the above controls. Selective removal of T and
B cells shows that the intermediate population
contains both cell types. An increase in intermediate
cells is associated with the duration and severity of
rheumatoid disease.

A study of reticuloendothelial function (REF) in
active nonrenal SLE. P. E. J. Ryan, K. B. Elkon,
J. R. Sewell, G. R. V. Hughes. Hammersmith
Hospital, London.

Currently there is considerable interest in the
relationship between REF and clearance of cir-
culating immune complexes (CICs) in various
disease states. The clearance of autologous heat-
damaged red cells has been recently applied to the
investigation of REF in SLE. In active renal SLE
and other vasculitic diseases this test has revealed
a basic defect of the splenic component of REF and
a correlation between the level of CICs and the
impairment of clearance (as measured by half-
time disappearance-Ti).1

In order to assess REF in SLE patients with active
but clinically inapparent renal disease, we studied
the clearance of autologous heat-damaged red cells
in 10 patients. Of these only one patient had a
prolonged Ti of 20 min (N, 6-16 min). There
was no correlation between T2, disease duration of
activity, therapy, or levels of CICs, which were
detected in 7 patients by a Clq binding assay.
Thus impairment of REF, as assessed by this

technique, does not seem to be a consistent finding
in all active subsets of SLE despite the presence of
CICs.

Reference

Lockwood C M, Woriledge S, Nicolas A, et al. N Engl
J Med 1979; 300: 524-30.

Antibodies to RANA and other nuclear antigens in
infectious mononucleosis (IM) and rheumatoid
arthritis (RA). P. J. W. Venables, R. N. Maini.
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Kennedy Institute ofRheumatology, 6 Bute Gardens,
Hammersmith, London W6 7DW. J. M. B. Edwards,
Central Public Health Laboratories, Colindale,
London NW9.

Precipitins have been described between RA sera
and a soluble nuclear antigen which has been termed
RANA (rheumatoid arthritis nuclear antigen).
Because this antigen is only present in EB virus
transformed cell lines, e.g., Wil2 or Raji cells, it has
been claimed that the EB virus may be involved in
the pathogenesis of RA. To ascertain the relation-
ship ofanti-RANA Ab to EB virus infection we have
analysed antibodies to RANA and other soluble
nuclear antigens in 71 sera from 46 patients with IM,
80 sera from 80 patients with RA, and 90 normal
sera (Table 4). In infectious mononucleosis, in spite
of a high prevalence of antibodies to various extrac-
table nuclear antigens (ENA), the prevalence of
anti-RANA antibodies (8%) was no higher than
normal controls. By contrast the prevalence of anti-
RANA antibodies in the RA patients was 64%, a
figure similar to previous studies. Five of the RA
patients did not have antibodies to EB viral capsid
antigen (VCA), a reliable marker of previous EBV
infection. Of these 5, 4 had anti-RANA antibodies, 2
at high titre (>1:32).

These data show that antibodies to RANA do not
arise during the course of acute IM and that anti-
RANA antibodies are present in some RA patients
who have been shown serologically to be free of EB
virus infection. This casts doubt on the relationship
of EB virus infection to RANA antibodies.

Table 4 Prevalence ofanti-ENA and anti-RANA
antibodies in infectious mononucleosis, rheumatoid
arthritis, and controls

No. ENA Ab RANA Ab
tested (CIE) (double diffusion)

No. % No. %
positive positive positive positive

Infectious
mononucleosis 46 26 56 4 9
Rheumatoid arthritis 80 15 18 51 64
Normal controls 90 1 1 10 11

IgG antiblobulins in RA and other arthritides. C.
Allen, C. I. Elson, D. G. I. Scott, P. A. Bacon, Patho-
logy Department, Bristol University, and RNHRD,
Bath.

IgG has been proposed as the prime antigen in
the immunopathogenesis of RA. This is supported
by the finding of IgG autoantiglobulins (IgG RF)
in patients seronegative for classical IgM RF.
Increased levels of IgG RF have also been reported
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in ankylosing spondylitis and psoriatic arthritis,
using methods based on elution ofRF from insoluble
cross-linked immunoglobulin.1
A more sensitive radioimmunoassay has been

developed for the estimation of IgG RF, using bab-
oon IgG as antigen and 125L-labelled baboon anti-
human IgG to measure RF binding.

Sera have been tested from normal subjects and 9
groups of rheumatic patients (Table 5). Levels above
upper normal limit were found in 29/52 (56%) of
seropositive RA patients, 12/52 (23%) of sero-
negative RA patients and only 1/11 SLE patients.
Values in all other groups fell within the normal
range, even when active synovitis was present.

Values more than twice the upper limit of normal
were virtually confined to patients with RA vascu-
litis, but did not correlate closely with immune
complex levels. Other systemic manifestations
(Felty's, fibrosing alveolitis) were associated with
less elevated levels.
These baseline values were from patients not

receiving second line drugs. Serial estimations have
been found useful in monitoring response to drug
therapy in systemic rheumatic disease.

This study supports the role of autoantiglobulins
in the pathogenesis of RA, but does not confirm
their presence in other forms of arthritis.

Table 5 IgG antiglobulins in RA and other arthritides

Sample Mean SD

Seropositive RA 52 0.313 0-195
Seronegative RA 52 0.173 0.134
Still's disease 8 0-085 0.059
Osteoarthritis 9 0.076 0*045
Psoriatic arthritis 7 0.103 0-062
Reiter's disease 6 0-058 0-023
Ankylosing spondylitis 29 0.083 0.033
Post-yersinial arthritis 21 0-094 0-033
SLE 11 0.115 0.065
Normal 44 0*125 0-048

tNormal range (mean ± 2 SD)=0.029-0-221 mg Ab bound/i
serum.

Reference
1 Howell F A, et al. Ann Rheum Dis 1972; 31: 129.

Significance of IgM and IgG antibodies to native
type H collagen in native type H collagen-induced
disease. K. Morgan, R. B. Clague, M. J. Shaw,
P. J. L. Holt. Department of Rheumatology,
University of Manchester, Oxford Road, Man-
chester.

We have previously shown that outbred Sprague/
Dawley (S/D) rats, which developed arthritis follow-
ing systemic immunisation with 500 jig native bovine

type IL collagen and incomplete Freund's adjuvant
(ICFA), had higher serum IgM and IgG antibody
levels to this antigen than nonarthritic rats.
To study this further, groups of S/D rats were

immunised with either 25, 50, 100, or 500 ,ug native
bovine type IL collagen and ICFA. Arthritis was
observed in each group, and there was no signi-
ficant difference in serum IgM and IgG antibody
levels between the groups. The arthritic rats tended
to have the highest serum antibody levels, though
high serum antibody levels are also seen in some
nonarthritic rats. No arthritis developed in rats with
low antibody responses.

Arthritis was induced in 15/19 Sprague/Dawley,
8/16 DA, and 3/10 Black-Hooded rats. Within each
strain arthritic rats tended to have the highest serum
antibody levels to native type II collagen and the
highest mean level occurred in the S/D rats.

Significantly raised serum IgM and IgG anti-
body levels are present on day 7 in rats which
subsequently develop arthritis, though arthritis is
never observed before day 10.
Thus a high humoral response to native type II

collagen appears to be one essential for the induction
of arthritis.

Apparent cross-reactions of IgM-rheumatoid factors
and their implication. P. M. Johnson. Department of
Immunology, University of Liverpool.

There have been many studies of the reaction of
IgM-rheumatoid factors (IgM-RF) with IgG, but
less attention has been paid to possible cross-
reacting antigens and the immunochemical nature
of IgM-RF itself. An association of RF with anti-
nuclear antibody (ANA) activity, first noted 19631,
has been confirmed.2 The majority of IgM-RF
preparations purified from seropositive RA sera
(including apparently ANA-negative sera) have been
shown to cross-react with a cell nuclear antigen
in normal human and rat tissues. Specificity controls
have confirmed that this was due to a cross-reaction
of IgM-RF. Inhibition studies have shown that the
cell nuclear antigen is conformationally dependent,
requiring the concomitant presence of both DNA
and core histone proteins for its manifestation.
However, a marked alkali pH dependence ofreaction
of RF with this cell nuclear antigen has been noted,
which may question the chemical basis of reaction
IgM-RF with relevant antigenic epitopes.

Thus, IgM-RF may be heterogeneous in its
antibody specificities for IgG and also demonstrate
certain unexpected apparent cross-reactions. Con-
versely, there is evidence that IgM-RF in RA may
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also display an unusual degree of apparent anti-
genic homogeneity, compatible with an origin in a

chronic immunisation procedure. The reasons for
this behavioural contrast remain an enigma.

References
1 McCormick J N, Day J. Lancet 1963; ii, 554.
2 Johnson P M. ScandJImmunol 1979; 9: 461.

A fallacy in the interpretation of the Raji cell assay

for immune complexes. Angela Horsfall, P. J. W.
Venables, Pat Mumford, R. N. Maini. Kennedy
Institute of Rheumatology, 6 Bute Gardens,
Hammersmith London W6 7DW.

We have found that Raji cell assay for immune
complexes positive in SLE and that there is a

significant correlation with DNA binding activity.
The possibility exists that the material binding to
Raji cells may be anti-DNA antibodies.

Sera were separated on Sephadex G-200 and 2
fractions were investigated: (a) the first peak
(MW>200 000 daltons) containing immune com-

plexes and/or IgM class antibodies; and (b) the
second peak which was ultracentrifuged to contain
7S material.

Table 6 shows that normal serum and a serum

from a patient with Reiter's syndrome contained
no material which bound to Raji cells in either
fraction. Two Raji positive sera containing high
levels of DNA binding showed very significant
levels of 7S material which bound to Raji cells.
This fraction also contained all the DNA binding
activity. Similarly serum 5 showed a significant
binding of 7S material which also contained anti-Sm
antibodies. It is of interest that the 7S fraction of
serum 6, rich in anti-RNP antibodies did not bind to
Raji cells. The putative immune complex fraction
in sera 3, 4 and 5 did bind to Raji cells.
These findings suggest that anti-DNA and Sm

antibodies bind to Raji cells and their presence in
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SLE sera obscures the true amount of immune
complex material present.

The Clq binding assay in SLE: discordance with
disease activity. R. D. Inman, J. K. K. Fong, B. A.
Pussel, G. R. V. Hughes. Royal Postgraduate
Medical School, London.

To determine the association of immune complex
levels and clinical activity in SLE a retrospective
analysis was undertaken on 33 patients in whom 232
Clq binding assays (Clq BA) had been performed.
For each test sample there was a blind assignment
to an appropriate clinical subset. Of 87 tests per-

formed in 15 patients with active renal disease
(average 5 8 tests per patient), 34 tests (39-0%)
were positive. For active nonrenal disease 25 of 48
tests (52 %) were positive (17 patients, average 2 * 8
tests per patient). For inactive disease 45 of 83 tests
(54%) were positive (24 patients, average 3 5 tests
per patient). During episodes of infection 10 of 14
sera (71 -0%) were positive. Chi-square analysis
showed that the results of Clq BA were independent
of overall disease activity (X2=2- 17). There was also
a poor correlation of the Clq BA and the level of
anti-DNA antibody (r=0-286). The findings reveal
unexpected discordance between immune complex
levels as measured by Clq BA and disease activity
in SLE.

Lecturing types. A classification derived from a

detailed analysis of scientffic communications. V.
Wright, J. M. H. Moll. Leeds.

350 papers presented at scientific meetings have been
analysed in terms of excessive length, audibility,
speed of presentation, kinetic energy, confusion,
quality of slides, comprehensibility, and interest.
On the basis of this detailed study 40 lecturing types
have been defined.

Table 6
Serum Diagnosis Whole serum Serum fractions

MW>200 000 7S

Rajia DNAb ENA c Raji DNA ENA Raji DNA ENA

1 Normal <2.5 - - 6 - - 5
2 Reiter's <0-1 - - 11 - - 2
3 SLE 816 > 100 - 79 - - 369 > 100 -
4 SLE 480 >100 - 31 - - 128 >100 -

5 SLE 132 - 1 600000 28 - 7 000 50 - 250 000
(Sm)

6 Raynaud's 5 - 160 000 2 - 80 10 - 250 000
(RNP)

(a) jg alkaline aggregated IgG equivalents/ml. (b) Y. DNA-binding above normal. (c) ENA haemagglutination titre.
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Ankylosing spondylitis, HLA B27, and klebsiella.
Cross reactivity studies with rabbit anti-lymphocyte
sera and human tissue typing sera. A. Ebringer, H.
Avakian, P. Cowling, J. Welsh, P. Wooley, G.
Panayi, R. Ebringer, C. Entwistle. Immunology Unit,
Department of Biochemistry, Queen Elizabeth
College, London W8.

Sera from rabbits immunised with HLA B27
lymphocytes showed increased binding for kleb-
siella and enterobacter antigens using immuno-
diffusion, bacterial agglutination (P<0 025), hae-
magglutination (P<0001) and radioimmunoassay
techniques (P<0001).

Rabbit anti-klebsiella sera had lymphocytotoxic
activity against B27 lymphocytes (P<0 001).

Monospecific HLA B27 typing sera reacted more
strongly with klebsiella extracts than did non-B27
typing sera by haemagglutination (P<0 001), radio-
immunoassay (P<0O025) and antigen competition
assay (P<0-005).

These results suggest partial cross-reactivity
between HLA B27 and klebsiella antigens, sup-
porting the hypothesis that these micro-organisms
may be aetiological agents in ankylosing spondy-
litis and cause immunologically mediated disease.
Ankylosing spondylitis could be considered as a

form of reactive arthritis following infection by
various Gram-negative micro-organisms. The reac-
tive arthritis would be produced by bacterial anti-
bodies binding to cross-reacting self antigens,
thereby acting as tissue damaging autoantibodies
and a similar mechanism appears to operate in
rheumatic fever.

Prosndin E1 (PGE,) in the treatment of sys-
temic sclerosis (SS). M. Martin, P. Dowd, F. Ring,
P. Dieppe, J. Kirby. Bristol Royal Infirmary,
RNHRD, Bath, and St Bartholomew's Hospital,
London.

PGE1 is a potent vasodilator, and has therefore been
used in an attempt to treat the vascular insuffi-
ciency of SS.
Normal saline or PGE1 (6-10 ng/kg/min) was

infused IV for 72 hours in a single-blind, blind-
observer, cross-over study of 12 patients with SS.
Assessments included patient opinion and pre-
ference pain (visual analogue scale), grip strength,
finger goniometry, and daily quantified thermo-
graphy including a cold challenge.
PGE1 was well tolerated, and there were no

serious side effects. After PGE1, but not saline,
patients reported improvement of symptoms,
especially of cold tolerance and reduced severity

3
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Infusion
31

Temp (IC)

30

29

'28 i-
0
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Fig. 1 Mean thermographic index (T.L) offingers
in 12 patients (daily during infusion and 17 days
thereafter).

of Raynaud's attacks. Ten.preferred PGE1Lto saline
(X2=14-0, P< 0*001). Grip strength and goniometry
changed little with either treatment. Pain improved
more with PGE1 than with saline (P<0 05). Thermo-
graphy (Fig. 1) recorded no change on saline
infusions, but temperatures rose in the hands with
PGE' (mean rise 2 0°C at 48 hours, P<0 001). A
rise in temperature was maintained two weeks after
the infusion. In 2 patients, finger ulceration healed
after PGE1 infusion.

In this trial PGE' was significantly better than
placebo, resulting in large increases in peripheral
temperature in SS hands due to improved blood
flow. Raynaud's symptoms were markedly improved
for several weeks following the infusion, and prosta-
glandin therapy for SS warrants further research.

Hydrallazine lupus. R. Bernstein, S. Harland, C.
Dollery, J. R. Batchelor, P. Ryan, G. R. V. Hughes.
Hammersmith Hospital, London.

Hydrallazine (Hz) has re-emerged as a widely used
drug in the management of hypertension. In asso-
ciation with the hypertension clinic we have pro-
spectively studied a group of 200 patients receiving
Hz at doses up to 200 mg daily in order to assess the
frequency of serological abnormalities and drug-
induced lupus.
The prevalence of antinuclear antibody (ANA)

titre >20 was 35% overall, rising from 15 to 50%
with increasing drug consumption. ANA titre >640
occurred in only 5%. Slow acetylators developed
ANA earlier. The pattern ofANA was homogenous
except in 2 (speckled). Antibodies to DNA and ENA
were not detected.
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Symptoms suggesting drug-induced lupus develop-
ed in 3 patients being followed over 13 months,
and 11 cases were referred to us. Clinical features
(13 cases) were: women (12), caucasian (13),
arthralgia (14), symmetrical polyarthritis (8), mal-
aise (9), pyrexia (3), myalgia (3), rash (2), pleurisy
(1), improved hypertension (3), ESR >50 (13), Hb
<11 g/dl, (9), ANA .160 (14), >640 (10), DNA
binding normal (14), Cl q binding raised (2/7).
None developed proteinuria. Allergic cutaneous
vasculitis occurred in 2. Thirteen were slow acetyl-
ators. HLA typing revealed DRW 4 in 9/11. The
diagnosis of Hz lupus was confirmed by regression
of symptoms within 1-16 weeks of stopping the
drug.

It is concluded that (1) although positive ANA
is frequently associated with Hz therapy, Hz lupus
is rare, reversible, limited to slow acetylators, and
associated with high titre ANA; (2) preliminary
data suggest DRW 4 may be associated with the
development of Hz lupus.

Plasma exchange in systemic lupus erythematosus
(SLE). H. F. Parry, C. J. Moran, M. L. Snaith,
J. D. M. Richards, A. H. Goldstone. University
College Hospital, London; L. J. Nineham, F. C.
Hay, W. J. W. Morrow, I. M. Roitt. Middlesex
Hospital, London.

The rationale and clinical indications for plasma
exchange (PE) in patients with SLE are not yet
clearly established. Assessment of benefit, if any,
is difficult in this often unpredictable disease. This is
a report of the results in 10 patients studied longi-
tudinally, being used as their own controls, PE being
carried out after a period of stabilisation of con-

ventional treatment. Total plasma exchanged was

between 25 and 30 1 per patient. Levels of circu-
lating immune complexes did not bear a close
relationship with clinical results. Benefit lasted for
periods of from 1 week to 12 weeks. Fresh frozen
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plasma appeared to produce a more prolonged
improvement than plasma protein fraction.
On this evidence plasma exchange alone did not

appear to represent an important part of the long-
term management of patients with SLE, but does
appear to be of benefit during acute exacerbations.

Maintenance chrysotherapy in rheumatoid disease-
Comparison of 2 dose schedules. A. J. Griffin, G.
Huston, A. Taylor, T. Gibson. Guy's Arthritis
Research Unit and University, Surrey.

It is uncertain which is the most effective long-term
maintenance dose schedule for chrysotherapy in RA.
Monthly injections may be inadequate' and prelimi-
nary results have implied that 2-weekly doses may be
advantageous.2 Forty-four subjects with RA who
were improved by chrysotherapy and had no side
effects after a total 1I0 g of weekly sodium auro-

thiomalate were randomnly allocated to maintenance
injections of 50 mg gold at 2- or 4- weekly intervals.
They were assessed by a blind observer before, then
every 2 months for 1 year of maintenance therapy.
Mean values of joint tenderness, grip strength,
finger circumference, ESR, and x-ray scores did not
alter significantly despite abrupt falls of serum gold
levels (Table 7). The 4-weekly regime was as effective
as the 2-weekly regimen in sustaining improvement
of mean measurements although serum gold levels
were lower. Relapse did occur in 3 patients on the
2-weekly, and in 2 on the 4-weekly schedule. Those
patients who deteriorated were not characterised
by initially more severe disease, other specific clinical
features, nor were their serum gold levels significantly
lower. Fresh side effects occurred in 10 (48 Y.) on 2-
weekly and in 5 (22 %) on 4-weekly injections
(x2=3*27; N.S.)

References
1 Gerber R, Paulus H. Clin Rheum Dis 1975; 1: 307.
2 Griffin A J, Gibson T, Taylor A. Rheumatol Rehabil.

1978; (Suppl.) 99.

Table 7

Time (months) Weekly injections (SO mg) Maintenance injections (50 mg)
4 5 3 6 12

Grip strength (mmHg) 2 wk 306+139 317±142 325±136 322±139 315±152
4 wk 289±121 291±137 296±138 299±135 312±139

PIP Circ. (mm) 2 wk 595+53 597+53 595+52 597+53 593+53
4 wk 572+44 583+49 571+t42 566+42 570+43

ESR (mm/h) 2 wk 81+28 27+21 23+18 23+28 28+25
4 wk 28+18 27+22 27+19 28+21.. 27+25

Serum gold04g/dl) 2 wk 230+114 280+96 122+62 125+63 115+55e
4 wk 348+116 250+119 118+119 102+40 99+41

E-ray score 2 wk - 20+37 - 21+37 23+39
4wk - 19+20 - 20+21 20+21

Mean i SD of several measurements before and during maintenance gold therapy.

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.39.2.186 on 1 A
pril 1980. D

ow
nloaded from

 

http://ard.bmj.com/


196 Annals of the Rheumatic Diseases

Effect of immunosuppression on rheumatoid syno-
vitis and vaculitis. D. G. I. Scott, C. Allen, G.
Papadimitriou, P. A. Bacon, RNHRD, Bath.

Circulating immune complexes and autoantibodies
are common in patients with RA but their patho-
genetic role is unclear. Immunosuppression may
alter these parameters and provide evidence of their
significance.

Intermittent IV cyclophosphamise and methyl-
prednisolone was used to treat 22 RA patients for
active synovitis (11), synovitis with vasculitis (4),
and vasculitis alone (7). Assessments carried out
before and after treatment included articular index.
thermographic index, immunoglobulins, IgM and
IgG rheumatoid factors (RF) C3, C4, and anti-
complementary activity (ACA).

Objective assessment of synovitis showed little
change (Table 8). Vasculitis, however, improved
dramatically. Deep necrotic ulcers (2) healed; nail-
fold (5), digital (3), and nodular (4) vasculitic lesions,
and vasculitic skin rashes (3) disappeared.

Significant alteration of immune parameters
occurred especially in vasculitis. With treatment IgG
levels fell in all patients. Both IgG and IgM RF were
highest in vasculitis and also fell (Table 8). Pre-
treatment IgG RF greater than twice the upper
limit of normal were found in 8/9 with vasculitis and
0/8 with synovitis. C4 levels less than 0 2 g/l were
confined to vasculitis (7/11) and returned toward
normal. Immune complexes (ACA) were present
in 8/11 with vasculitis and fell in 6 with treatment
1/10 with synovitis had ACA. Circulating immuno-
blasts were markers of synovitis but not vasculitis.
High IgG RF, low C4 and ACA appear to be

sensitive laboratory tests for vasculitis. Changes of
these parameters with therapy support their patho-
genetic role in extra-articular disease.

Table 8 Effect of immunosuppression of rheumatoid
synovitis and vasculitis

Pre- Post-IV cyclophosphamide

Articular index 15-9 13.7 NS
Thermographic index (all) 3.96 3.72 NS
Pain (all) 4.7 5.0 NS
IgG (all) 14.4 10-3 P<0-001
IgA (all) 3.75 3-1 P<0-05
IgM (all) 1-8 1.6 NS
IgM RF

all (n=22) 1/128 1/32 P<0-05
vasculitis (n=ll) 1/256 1/32 P<0.05

IgG RF
all (n=17) 0.384 0-243 P<005
vasculitis(n=9) 0-517 0.284 P<0 05

Hope Hospital, University of Manchester, Eccles
Old Road, Salford UK, and tHarvard Medical
School, Boston, USA.

The role of the chondrocyte in cartilage breakdown,
due to synovial activity remains uncertain. Secondly,
a tissue culture model which enables one to study the
influence of drugs upon the effect of rheumatoid
synovium on cartilage has obvious applications.
Standardised discs of bovine nasal cartilage were
supported for up to 12 days in tissue culture. Upon
these discs various synovia were placed. The culture
fluid was changed every second day. The proteo-
glycan (PG) released from cartilage was measured in
culture fluid by precipitation with alcian blue.'
Thus we were able to plot PG released against time.
All combinations of live and dead cartilage and/or
synovia were compared.
PG release was greatest from fresh live cartilage,

with living rheumatoid synovium. This implied that
a significant element in cartilage breakdown is
chondrocyte mediated and that cartilage is thus not
an inert substrate. Pulse-chase experiments showed
that the PG released originated from cartilage and
not from synovium. 70% of the PG in the fluid was
due to cartilage breakdown and 30% was due to the
release of newly synthesised PG. Release of PG
was greatest with synovia from rheumatoid arthritis
cases and from rabbits with antigen induced arth-
ritis. However, in some experiments there was a
greater PG release with synovia from osteoarthritic
cases than from normal synovia.

Reference
1 Whiteman P. Biochem J 1973; 131: 343.

The effect of synovium on proteoglycan synthesis by
human articular cartilage. R. W. Jubb, Westminster
Hospital, London SWI.

The chondrocytes in normal articular cartilage from
adult humans synthesise proteoglycans. This has been
quantified in organ culture by measuring the in-
corporation of 35SO4 into the proteoglycan of
explants of isolated cartilage. The degree of incor-
poration was assessed after extracting the proteo-
glycan and by autoradiography of sections from the
explant. Cartilage samples were taken from femoral
heads which had been removed after fracture of the
neck of femur. The age range of the patients was
68-87 years. Thirty-two full thickness samples were
taken from normal areas on each femoral head. In
all of the 8 femoral heads studied there was a
measurable incorporation of 35S into the proteo-
glycan
The factors which control this important synthetic

A tissue culture model for cartilage synovium inter-
action. J. Noble,* J. Steinberg,t C. B. Sledge,t
C. R. Stirrat.t *Department of Orthopaedic Surgery,
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process in vivo are unknown. Synovial tissue
(pig) was found to severely inhibit the rate of
incorporation of 35SO, into cartilage proteoglycan.
This effect was found both when the synovium was
in contact with the cartilage, and when the tissues
were widely separated. These results demonstrate

that synovium can alter the culture medium, pro-
bably by releasing humoral factors, with the result
that the synthesis of proteoglycan by the chondro-
cytes is inhibited, and they suggest yet another way
in which the synovium might affect cartilage break-
down in arthritis.
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