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Heberden Society
Clinical Meeting, May 1981

At a clinical meeting held at the Clinical Research
Centre, Northwick Park Hospital, Harrow,
Middlesex, on 21-22 May 1981 the Heberden Round
was conducted by Dr A. M. Denman and the
following papers were presented.

Dietary intake of gouty patients. T. Gibson, V.
Rodgers, F. Court-Brown, H. A. Simmonds
Department of Rheumatology, Guy's Hospital,
London, SEL.

It has been suggested that the contribution of dietary
purines to the development of hyperuricaemia has
been underestimated.' The diets of gouty and non-
gouty outpatients were compared. A 7-day, pro-
spective dietary questionnaire was completed by 61
gout and 52 controls of similar age, sex, and social
class. Results were detailed and verified by interview
and average daily intakes of food constituents
estimated. Gouty subjects consumed slightly less
protein, carbohydrate and fats and marginally more
calories. The mean±SD purine intake of the gouty
was 0-22±0t 1 g/day, a value which was identical to
that of the controls. The average (±SD) alcohol
intake of the gouty was 54 ±45 g/day and of controls
31 ±30 g/day (p<0 005). Twenty-five (41 %) of the
gouty drank >60 g alcohol/day (>2 litres beer) and
the mean purine intake of these patients was 0-28 ±
0-09 g/day. This was significantly greater than that
of the remaining gouty (0* 18 ±0 06 g/day; p <0*001)
and of the controls (p<0 005). Half of the total
purine intake of the heavy drinkers was derived from
alcoholic beverages, mainly beer. Consumption of
alcoholic drinks therefore contributes substantially
to the relatively high purine intake of some patients
with gout.

Reference

1 Griebsch A, Zollner N. Adv Exp Med Biol 1974; 41B: 443.

Diphosphonates inhibit production of prostaglandin
and collagenase by human cells in vitro. M. K. B.
McGuire, R. G. G. Russell, G. Murphy,* J. J.
Reynolds.* Department of Human Metabolism and
Clinical Biochemistry, University of Sheffield
Medical School, Sheffield, S10, and *Strangeways
Research Laboratory, Cambridge CB1 4RN.

The diphosphonates, disodium ethylidine-1-hydroxy-
1, 1-diphosphonate (EHDP) and disodium dichloro-
methylene diphosphonate (CI2MDP), have been
shown to inhibit both soft tissue calcification and
bone resorption, as well as inflammation associated
with adjuvant arthritis in rats. In order to determine
whether PCPs might be of value in the treatment of
rheumatoid arthritis we have studied their effects on
cells derived from human joint tissues in vitro.
Human articular chondrocytes and normal or

rheumatoid synovial cells produce prostaglandin E
(PGE) and collagenase in culture. A factor derived
from mononuclear cells (MCF=mononuclear cell
factor) increases production of PGE and collagenase
by these cells several hundred fold. We have shown
that C12MDP and EHDP inhibit in a dose-dependent
manner both unstimulated and MCF-stimulated
production of PGE and collagenase by chondrocytes
and synovial cells after 12 to 14 days of exposure.
These effects were difficult to demonstrate on
confluent cells, and cells recently placed in primary
culture were the most responsive. C12MDP gave
more consistent and marked inhibitory effects than
EHDP. APD (3-amino-1-hydroxypropylidene 1,
1-diphosphonate) also inhibited, but at higher
concentrations was cytotoxic after a transient
stimulation ofPGE during the first days of treatment.
Since C12MDP has these apparently favourable
effects, we suggest that its use in long-term treatment
of arthritis should be explored further.

Disease associations and laboratory investigations in
pyrophosphate arthropathy. G. J. M. Alexander,
D. G. I. Scott, P. A. Dieppe. RNHRD, Bath, and
BRI, Bristol.

Several metabolic diseases may predispose to the
deposition of crystalline calcium pyrophosphate
dihydrate (CCPD). Reported associations include
hyperparathyroidism, haemochromatosis, hypo-
thyroidism, and gout. However, there are inadequate
controlled data on the incidence of this disease in
patients with CCPD.

105 patients with arthritis, typical radiological
chondrocalcinosis, and/or synovial fluid pyro-
phosphate crystals have been studied. The incidence
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of concomitant illness and therapy was compared
with that of an age-sex matched group of 105 acute
medical admissions in the same district. Metabolic
studies were carried out on the CCPD patients and
on a control group of 48 consecutive patients
presenting with uncomplicated osteoarthritis.
The common associated medical conditions in

patients with CCPD are shown in Table 1. CCPD
patients had an increased incidence of hypothyroid-
ism, steroid therapy and hyperparathyroidism.
The metabolic status in each group is shown in

Table 2. More patients with CCPD had changes seen
in chronic inflammatory diseases including a raised
plasma viscosity, low haemoglobin, and low iron
(with normal or low TIBC). However, a careful
metabolic survey did not add to the clinical assess-
ment of the patients.

Table 1 Associated medical conditions in 105 patients
with CCPD and matched acute medical admissions

% CCPD % Admissions

Hypothyroidism 10-5 2-8
Hyperthyroidism 3*8 2* 8
Hyperparathyroidism 1 9 0
Gout 1.9 2.4
Hypertension 18*1 15.2
Chronic steroid therapy* 15.2 2.4

* > 7-5 mg prednisolone > 5 years.

Table 2 The metabolic status ofpatients with
CCPD + OA

CCPD OA

No. (%) No. (%)

lHb 94 (17-0) 44 ( 4-5)
tPV 95 (43-1) 42 (16-7)
tFe +

/normal TIBC 80 (32-0) 21 (19.0)
tUrea 92 (45-6) 42 (16-7)
tUrate 69 (31-9) 42 (16-7)
WCa 97 ( 5-1) 44 ( 0)
ICa 97 (12-4) 44 ( 6-8)

This study indicates that there is an association
between CCPD and hypothyroidism, steroid therapy,
and hyperparathyroidism. However, metabolic
screening investigations are unrewarding and did not

help in the diagnosis or management of the disease.
NKearly half of the group with CCPD had laboratory
evidence of inflammatory disease.

Articular chondrocalcinosis and its association with
osteoarthritis in the elderly. E. Wilkins, P. A. Dieppe,
P. Maddison, G. Evison. Royal National Hospital
for Rheumatic Diseases, Bath.

Articular chondrocalcinosis (AC) can be familial and
is also associated with a variety of metabolic or
mechanical abnormalities. Aging is a further
aetiological factor, but its significance is clouded by
the differing prevalence figures quoted, and by the
paucity of information on AC and joint disease in the
elderly.

120 consecutive admissions to an acute geriatric
ward were studied to ascertain the prevalence of AC
and its relationship to clinical and radiological
osteoarthritis (OA). X-rays were taken of the knees,
wrists, hands, and pelvis, and data are available on
100 patients.
The mean age was 78 and the overall prevalence of

radiological AC was 34% (7 out of 28 men and 27 of
72 women). The incidence ofAC rose with age: 1 1 %
from 65-74 years, 35% from 75-84 years, and 47%
over 85. The commonest sites of involvement were
the knees (62%), pubic symphysis (44%), and wrists
(24 %). The association of AC with clinical and
radiological OA of the knee and wrist is shown on
Table 3.

Table 3 The incidence ofpain, deformity, and
radiological OA of the knee and wrist joints in patients
with or without chondrocalcinosis
1. Knee joint No. AC Knee AC AC

elsewhere

Radiological OA 37% 58% 37%
Pain 13.5% 25% 12-5%
Deformity 18% 25% 20%

2. Wrist joint No. AC Wrist AC AC
elsewhere

Radiological OA 1.5% 25% 7.7%
Tenderness and/or deformity 15.2% 37.5% 15.4%

Seven patients had a history of myxoedema, 3 of
whom had AC. None of the other metabolic associ-
ations of AC were seen, and no patient had hyper-
calcaemia.
AC is very common in the elderly; it is age

related and occurs in the absence of any other
obvious predisposing factors. Many patients with
AC have no OA. However, there was an increased
incidence of OA at the site of AC, and there was a
strong association with severe destructive changes of
the knee joint.

Use of yttrium-90 in pigmented vilionodular synovitis
following synovectomy. P. L. Williams, J. M. Gumpel.
Northwick Park Hospital.

Pigmented villonodular synovitis is rare and usually
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Table 4 Use ofyttrium-90 in pigmented villonodular synovitis following synovectomy

Joint Duration before Interval between Dose Follow-up Result
synovecty synovecty and 90 Y (mCi)

L knee 2 yr 12/12 1st inj. + 2 5 yr Minimal improvement.
4/12 2nd inj. 5 Repeat ant. and post. synovecty

required after 5 yr
R knee 10 yr

2nd synovecty 5/12 6 3/12 Improvement
L knee 7 yr 8/12 1st inj. + 8 Improvement of knee joint.

3/12 2nd inj. 3 3/12 No change in size of popliteal cyst.
R knee 3yr 11/52 8 2 yr Improvement
R knee 10 yr 6/52 8 2 yr Improvement
L ankle 10 yr

2nd synovecty 7/52 5 6/12 Improvement in ankle, no
improvement in extra articular
deposit.

R shoulder 7/12 6/52 3 3 yr Improvement

FIGUREI
presents as a chronic monarthritis, often of knee or
ankle. Patients usually present to orthopaedic
surgeons, and, after diagnosis, undergo as extensive
a synovectomy as is possible. Despite this, recur-
rences are common-46% in one large series1-and
at this stage, some undergo reoperation while a few
are referred for intra-articular radiotherapy.
We have treated 7 such patients at varying stages

following initial synovectomy, all being biopsy
proved and showing evidence of recurrence (Table 4).
In all but one, doses of 90Y greater than used for RA
were given. Improvement in all was noted. Maximum
benefit was noted in those patients treated soon after
synovectomy before a major recurrence with grossly
thickened synovium was evident (Table).

Conclhsion: Intra-articular 90Y may be useful
adjunct to surgical synovectomy in patients with
recurrence after synovectomy. It would appear to be
most effective at an early stage of recurrence.

Reference

1 Byers P D, Cotton R E, Deacon 0 W, et al. J Bone Joint
Surg 1968; 50B: 290-305.

Is the incidence of seropositive rheumatoid arthritis
decreasing? Alan Silman, Paul Davies. Department
ofRheumatology, The London Hospital, London El.

A reduction in relative incidence of seropostivity in
patients with rheumatoid arthritis (RA) would be an
important observation as seropositive have a worse
prognosis than seronegative patients.

All patients attending the rheumatology clinic at
the London Hospital since 1970, with a diagnosis of
RA, have had the following information recorded on
a computerised register: year of birth and of first
presentation, sex, and whether seropositive (latex
titre greater than 1 in 80), erosive or nodular at any
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PROPORTION SEROPOSITIVE BY COHORT OF BIRTH

time. These data were used to construct curves of the
proportion of patients seropositive at any time
against age at presentation for different 10-year
birth cohorts.

Overall there were 2085 patients with RA of
whom 1490 (71 *7%) were seropositive at any stage.
Within each birth cohort there was perhaps an
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initial rise in the proportion of seropositive at any
time with increasing age at presentation, but this was
followed in all cohorts by a sustained fall (Fig. 1).
Within successively younger birth cohorts the peak
age fell progressively as did the proportion sero-
positive for the same age at presentation. Similar
patterns were observed when equivalent curves for
erosions and nodules were plotted.

These findings suggest a less severe disease is being
seen in successive generations. The falling age in
peak positivity with successively younger cohorts
corresponds to a peak quinquennium for presentation
of seropositive RA from 1955 to 1960. One possibility
is that these observations may reflect exposure to an
environmental agent during that period.

Antinuclear antibodies in progressive systemic
sclerosis: Association of renal disease with a speckled
nucleolar pattern. R. M. Bernstein, Y. Moroi, J. C.
Steigerwald, E. M. Tan. University of Colorado
Health Sciences Center, Denver, CO, USA.

Antinuclear antibodies (ANA) are frequently found
in the sera of patients with progressive systemic
sclerosis (PSS). Centromere ANA was recently
described and associated with the CREST variant of
PSS.1 We have further examined the ANA patterns
in PSS. ANA were demonstrated in 74 of 76 PSS sera
(97%) at a titre >40 by an indirect immunofluores-
cence technique using tissue culture cells (HEp-2) as
substrate. Nine staining patterns were recognised.
Six were nuclear patterns (centromere, fine speckles,
coarse speckles, diffusely grainy, homogeneous, and
nuclear dots), and 3 patterns were nucleolar
(speckled, homogeneous, and clumpy). We have
confirmed that anticentromere is highly selective for
the CREST syndrome. The diffusely grainy pattern
was associated only with precipitating antibody to
the 70 000 molecular weight protein antigen Scl-70.2
Speckled nucleolar staining was associated with an
increased frequency of scleroderma renal disease
(relative risk 13 * 1):

ANA pattern Frequency of renal disease

Centromere 0/21 0%
Speckled nucleolar 7/17 41%p
Others 3/38 8%f~<0

Thus, immunofluorescent ANA patterns detectable
on a commercially available tissue culture cell
substrate may be of value in assessing the prognosis
of patients with PSS.

References

Moroi Y, Peebles C, Fritzler M, Steigerwald J, Tan E M.
Proc Natl Acad Sci USA 1980; 77: 1627.

2 Douvas A S, Achten M, Tan E M. J Biol Chem 1979; 264:
10514.

Characterisation of polymyositis infiltrates using
monoclonal antibodies to human leucocyte antigens.
D. Isenberg,* D. J. Rowe,t J. McDougall,+ P.
Beverley.t Department of tHuman Tumour
Immunology, *Rheumatology, and +Pathology,
Faculty of Clinical Sciences, University College,
London WCI.

Although much of the evidence suggests that
idiopathic polymyositis is a cell-mediated disease,
direct involvement of T lymphocytes has never been
demonstrated. Frozen serial sections of muscle from
15 patients with polymyositis and 3 normal controls
were examined by indirect immunofluorescence. The
panel of monoclonal antibodies used, stained
specifically for leucocytes, polymorphs, T cells and
HLA-Dr antigens. T cells were identified in many of
the infiltrates. All the cells in the leucocyte infiltrates
were Dr+ indicating activation of T cells. Dr+
material was also seen apparently diffusing from the
infiltrates into the muscle fibres suggesting its
release as a soluble factor. In one patient cells with
the appearance of giant cells were identified by the
monoclonal markers, although histologically they
were initially reported as muscle cells undergoing
phagocytosis. These previously unrecognised features
thus offer further clues to the pathogenesis of the
disease and may help in distinguishing different
types of cells.

Venous blood fibrinolysis and fibrinolytic potential in
Raynaud's phenomenon (RP) and systemic sclerosis
(SS). C. D. Holland, M. 1. V. Jayson. Rheumatic
Diseases Centre, University of Manchester, Hope
Hospital, Salford.

Ninety cases of classical RP were examined for
connective tissue diseases and classified clinically.
Detailed immunological, haematological, and
fibrinolytic measurements under standardised
conditions were undertaken in all subjects. Fibri-
nolytic activity (FA) was measured by the euglobulin
clot lysis time (ELT) and fibrin plate lysis area
technique (FPLA) before and after a 5 min venous
occlusion test (fibrinolytic potential FP) together
with fibrinogen, plasminogen and the fast reacting
inhibitor x2 antiplasmin. Fibrinoyltic measurements
were compared to those of 36 healthy age/sex
matched controls.
No significant difference was seen in FA of 23

with primary Raynaud's disease compared to
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controls. Twenty-five SS cases had a prolonged mean
ELT of 225 min (SD 141) compared with controls of
135 min (SD 63): Mann-Whitney U test p=0 01.
This was related in part to their higher mean

fibrinogen levels at 305 mg/ 100 ml (SD 84) compared
with controls at 199/mg/100 ml (SD 38), p=0 001.
There were no significant differences in plasminogen
levels or in FA measured by FPLA between the SS
group and controls. The FP showed considerable
variation in controls and patients. The mean values
in SS and control groups were not significantly
different, but 95% of the controls showed ,50%
increase in FA (mean 102%, range 42-200%)
compared with only 60% of SS group (mean 77%,
range 0-170%).
Data on the other clinical groups and inhibitor

levels will be reported.

Conclusions: impaired fibrinolysis and/or potential
with hyperfibrinogenaemia was found in SS and
may contribute to the vascular pathology through
the poor clearance of vascular endothelial fibrin.

HLA DR2 as a disease modifier in rheumatoid
arthritis. A. J. Griffin, G. S. Panayi, P. Wooley,
J. R. Batchelor. Departments of Rheumatology and
Medicine, Guy's Hospital, St Thomas Street,
London SEI.

A study of the genetic influence on disease severity
and prognosis was carried out on 94 patients with
rheumatoid arthritis who possessed one or more of
the HLA DR antigens 2, 3, or 4. All patients had
been treated with sodium aurothiomalate and/or
D-penicillamine, 65 of these for periods greater than
9 months. These were examined for their present
joint scores and full ophthalmological assessments
were done to exclude Sjdgren's syndrome. All
patients had x-ray scores of their hands and feet' and
the presence of nodules noted.
The possession of DR 2 was significantly associ-

ated with a reduced incidence of nodules and
Sjbgren's syndrome compared with the other groups

(p<0 05). In those with a disease duration of less
than 10 years radiological damage was less in
patients with DR 2 (p <0 025). Similarly this group
had lower joint scores than either DR 3 or RD 4
patients, reaching significance against RD 3
(p<0 025). We conclude that possession of DR 2
may be a good prognostic sign in rheumatoid
arthritis.

Reference

Sharp J T, Lidsky M D, Collins L C, Moreland J.
Arthritis Rheum 1971; 14: 706.

The subcutaneous air cavity-a model for studying
mechanisms of synovitis. J. C. W. Edwards, A.
Sedgwick. Experimental Pathology Department,
St Bartholomew's Hospital, London ECI.

Repeated subcutaneous injection of air in mice and
rats induced the formation of synovium-like cavities
with typical types A and B lining cells on electron
microscopy. These appeared to develop from
incoming macrophages and fibroblasts. Both types
phagocytosed colloidal carbon. An areolar subintima
formed containing frequent mast cells. Cells from
cavity lining washings produced type I and type III
collagen in culture and appeared rounded or stellate
in early culture, but similar to fibroblasts in later
culture. Dexamethasone (1 mg/kg) treatment greatly
reduced subintimal strength and thickness, but
D-penicillamine (50 mg/kg) did not affect the
subintima. Since joint cavity formation depends on

movement' it is suggested that synovium represents a

reorganisation of connective tissue cells and matrix
in response to mechanical stimuli.

Air cavity linings resemble joint synovium in
structure but are immobile. They provide an

opportunity to study the relative importance of
structure and movement in the propagation of
synovitis. Early studies with pyrophosphate crystals
and pertussis hypersensitivity indicate that air
cavities are resistant to induction of inflammation.
This supports the view that movement rather than
histological structure determines the susceptibility of
joint synovium to inflammation in connective
tissue disease.

Reference

Drachman D B, Sokoloff L. Dev Biol 1966; 14: 401-20.

Combined C2 defciency and hypogammaglobulinaemia
in a patient with lupus-like syndrome. P. Woo,*
S. Pereira,* P. J. Lachmann, A. M. Denman.*
*Clinical Research Centre, Harrow, and MITI Unit
Cambridge.

The association between C2 deficiency and hypa-
gammaglobulinaemia was first described by
Seligmann and coworkers in 1979. This is the
second report of such an association. The proposita,
aged 37, presented at the outpatient clinic with a
history of a light-sensitive rash, arthralgia, malaise,
pleuritic chest pain, intermittent colic, and a grand
mal fit. Initial investigations revealed that she had a
persistently raised ESR, leucopenia, and complete
C2 deficency. In common with other C2 deficient
patients with clinical SLE she does not have renal
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disease, her serum lacks antibodies to DNA, and
neither immunoglobulin nor complement were found
by immunofluorescence in the skin biopsy. Family
studies indicate that the deficiency of C2 in the
proposita is likely to be hereditary and is associated
with the haplotype AW25B18. In addition to these
abnormalities, she gradually developed hypogamma-
globulinaemia with a marked depression of serum
IgA and IgM, and moderate depression of serum
IgG. So far, she has not shown an increased suscep-
tibility to bacterial infections. However, she is unable
to respond to immunisation with tetanus toxoid,
although she gives an adequate response to pneu-
monovax. In common with other patients with
common variable hypogammaglobulinaemia her
lymphocytes showed an abnormal pattern of
immunoglobulin synthesis in vitro. This association
of both C2 deficiency and hypogammaglobulinaemia
nrovides interestinLy insichts into the nathoLenesis of

patients and therefore have limited value as markers
for PSS. Furthermore, we have detected anti-Scl-70
in a patient with polymyositis.

References

Tan E M, Rodnan G P, Garcia E, et al. Arthritis Rheum
1980; 23: 617.

2 Fritzler M J, Kinsella T D, Garbutt E. Am J Med 1980;
69: 520.

The polyclonality of antibodies to cellular antigens in
SLE: evaluation of 3 screening tests. Y. Tung,
P. J. W. Venables, R. N. Maini. Kennedy Institute of
Rheumatology, London W6.

lupus and hypogammaglobulinaemia5 and experi- Antibodies to ds-DNA and the soluble cellular

mental attempts to elucidate the possible mechanisms antigens nRNP, Sm, SS-A and SS-B are common in
will beapresentedlandadiscussed. systemic lupus erythematosus (SLE). We have

studied sera from 48 SLE patients by using a Farr
assay for ds-DNA and a quantitative immuno-
diffusion assay with reference sera and cellular

Serological makers in progressive systemic sclerosis. antigens extracted from thymus, Raji and Wil2 cells.

L J Catoggio nP J Maddison Royal National Three commonly used screening techniques were also
L.spiJalCafog, P.J. Dison. Ralao tested: immunofluorescence (Hep 2 cells) counter-Hospital for Rheumatic Diseases, Bath. immunoelectropheresis (CIE), and haemag-

glutination (HA).
Autoantibodies to the nuclear protein Scl-70 and to The frequency of the different antibody systems
the centromere are reported to be diagnostic of were anti-DNA 69%o, anti-nRNP 29%, anti-Sm
progressive systemic sclerosis (PSS).1 2 Since such 19%, anti-SS -A 42%, anti-SS-B 10%. Only 18 sera

markers would be very helpful in classifying patients were apparently monospecific and in 25 sera 2 or

especially in the early stages of disease, we examined more antibody systems were detected. There were

the sera of 20 patients with PSS for these and other distinct associations between anti-Sm and anti-
autoantibodies. All were females, 9 with proximal nRNP and all 5 sera with anti-SS-B also contained
skin involvement and 12 with the CRST variant. anti-SS-A. There was a negative correlation between
Systemic involvement occurred in the majority, anti-nRNP and DNA antibodies.
affecting the oesophagus in 95%, lungs in 70%, Of the screening techniques, HA and CIE were

joints in 35%, and muscles in 25%. Renal involve- positive in the majority of sera containing anti-
ment occurred in 30% of patients. Antinuclear nRNP and Sm, and CIE also detected anti SS-B.
antibodies (ANA) were identified in 95% of patients Neither test reliably detected anti-SS-A. Enzymatic
by indirect immunofluorescence using Hep-2 cells as digestion of the extracts was a reliable indicator of
substrate. The staining pattern was mainly speckled the reacting antigens in CIE but not HA. Immuno-
and the centromere pattern was seen in only 2 flourescence did not differentiate the antigens
patients, both in the CRST group. Antibodies to reacting with most sera, though cytoplasmic staining
soluble cellular antigens were detected by immuno- was seen in 5 out of 13 sera with anti-SS-A.
diffusion in 13 sera (65 %). In 7 cases the antibodies These data confirm that antibodies to the soluble
were identified: anti-Scl 70 in 5 (3 in the CRST cellular antigens occur in two-thirds of SLE patients,
group), anti-Ro(SSA) in 1 and anti-nRNP in 1. The and the best techniques for their routine detection
remaining 6 precipitins were heterogeneous and are a combination of immunofluorescence and CIE.
nonidentical to known precipitin systems. Full characterisation requires the demonstration of
We conclude that autoantibodies are commonly lines of identity between serial dilutions of test sera

found in PSS but are hetergeneous. Antibodies to' (and reference sera on immunodiffusion with different
the centromere or Scl-70 were found in only 7- antigen preparations.
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The isotype and specificity of antiglobulins in serum
and immune complexes in rheumatoid arthritis.
M. G. Jones, F. C. Hay, A. Young, I. M. Roitt.
Department of Immunology, Middlesex Hospital
Medical School, Arthur Stanley House, 40-50
Tottenham Street, London WI.

Antiglobulins correlate strongly with disease
prognosis of RA. It is becoming evident that the
isotype and specificity of antiglobulin may be
important in the pathogenesis of the disease. We
have modified our solid phase radioimmunoassay to
detect IgG antiglobulin binding to either human Fc
or rabbit IgG and IgM antiglobulin binding to
human Fc or horse IgG. The isotype and specificity
of antiglobulin found free in the serum and com-
plexed was determined. IgG antiglobulins binding to
human Fc showed the greatest discrimination
between groups of patients' with different forms and
activity of the disease. The correlation between IgG
antiglobulin detected in the sera and immune
complexes was high r=0 86. p=0*001. There is
much evidence to suggest that immune complexes in
rheumatoid patients are composed of self-associating
rheumatoid factors; thus sera and immune complexes
were treated with pepsin, to destroy the Fc portion,
and reveal antiglobulins with hidden human speci-
ficity. Surprisingly, pepsin treated sera and immune
complexes did not reveal an increased titre of
antiglobulins with human specificity. Rather there
was an increase of antiglobulins with rabbit speci-
ficity in the immune complexes.

There was a significant association between IgM
and IgG antiglobulins of both specificities with the
different forms and activity of the disease, although
IgG antiglobulins with human specificity gave the
most significant associations.

B lymphocyte immunodeficiency in SLE. B. K. Pelton'
W. Hylton, A. M. Denman. Connective Tissue
Disease Research Group, Northwick Park Hospital,
Harrow, Middlesex.

By analogy with murine models of autoimmune
disease systemic lupus erythematosus (SLE) should
prove to result from a primary defect in B cell
maturation. We have tested this prediction by
measuring specific antibody synthesis in vitro to
influenza virus antigens by cultured lymphocytes
from SLE and normal donors. Whereas lymphocytes
from normal donors invariably produced specific
antibody, SLE lymphocytes (17 patients) consistently
failed to produce any response. None of these

patients were receiving steroids or cytotoxic drugs.
This failure to produce antibody could not be
attributed to nonspecific factors, since these same
cultures produced high levels of IgG and IgM. T and
B lymphocytes were isolated from SLE donors and
normal HLA-D compatible donors. As expected,
neither population made antibody in isolation. SLE
T cells cultured with normal B cells produced
anti-influenza antibody. In contrast normal T cells
with SLE B cells did not produce antibody. These
results suggest that B lymphocyte maturation is
defective in SLE.

Isolation of a cytopathic agent (? rubella virus) from
synovial fluid in seronegative arthritis. R. Armstrong,'
N. Simmons,2 M. Wilton,3 R. Millis,4 R. Laurent,5
R. Grahame,' C. A. Mims,2 M. Dyson.6 Departments
of 'Rheumatology, 2Clinical Bacteriology and
Virology, 30ral Immunology, 4Histopathology,
5Medicine, and 6Anatomy, Guy's Hospital, London
SEI.

Although arthritis following either natural infection
or immunisation with rubella virus was recognised
60 years ago, its pathogenesis remains uncertain.
Many would attribute a central role to secondary
immunological phenomena, although there exist
reports of isolation of intact virus from the joints of
one patient following natural infection and 2
following immunisation.
We describe 5 patients, 2 male and 3 female, from

whose synovial fluid we isolated a cytopathic agent.
Their ages ranged from 9 to 58 years and they
presented with a variety of clinical syndromes.
Notably, none had clinical features suggesting recent
rubella infection: the diagnosis was suggested in
most cases by an exceptionally high serum rubella
haemagglutination inhibition titre.
The presence of virus in synovial fluid was

initially inferrd from production of a cytopathic
effect in tissue culture. Evidence indicating that it
was rubella virus included: (i) induction of resistance
in tissue cultures to challenge with ECHO.11 virus,
an effect which was specifically neutralised by
rubella antiserum; (ii) detection of rubella comple-
ment-fixing antigen in cytopathic cultures; and (iii)
visualisation of rubella antigen in synovial biopsies
by immunofluorescence.
These cases suggest firstly that rubella arthritis

may result from direct viral infection of synovium
and secondly that unsuspected viral infection may
account for many cases of arthritis of uncertain
aetiology.
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Table 5 Thermography and the assessment of inflammation
Clinical Heat distribution index Thermographic index
Assessment am pm am pm
Group

Control -0-02 (0-30) -0-04 (0-35) 4.06 (1.04) 4-26 (1-26)
0 -0-10 (0.35) -0-01 (0.33) 4.29 (1 01) 4 50 (1.50)
1 0.93 (0-23) 1.01 (0-16) 4-07 (1.19) 4.63 (1.23)
2 1.49 (0-22) 1*45 (0-18) 5.18 (1.03) 5.24 (1.32)
3 1.99 (0-32) 2-11 (0-34) 5-19 (1-07) 5.46 (-096)

Standard deviation shown in parentheses.

Thermography and the assessment of inflammation.
R. S. Salisbury, M. De Silva, B. L. Hazleman,
G. Parr, D. P. Page Thomas. Department
of Rheumatology, Addenbrooke's Hospital,
Cambridge.

Thermography has previously been used as a means
of assessing joint inflammation based on skin
temperature. The difficulties in standardising both
environment and physiological systems results in a
large overlap and day-to-day variation between
normal and abnormal joints.
A normal heat pattern has been identified for the

knee, elbow, and ankle joints.
Sixty healthy volunteers were thermographed on a

total of 190 occasions. 614 out of 618 joints con-
formed to the normal pattern. Eighty-five patients
with symptoms in at least one of the specified joints
were thermographed on a total of 339 occasions. No
joint with clinical evidence of inflammation had a
normal pattern.
The knee joints of 50 patients with RA were

graded on a unit scale 0-3 by an independent
clinical assessment of pain, tenderness, and swelling.
Ten age and sex matched volunteers were used as a
control group (C). Each subject was thermographed
in both morning and afternoon using standard
thermographic techniques and the values for
thermographic index (TI) and heat distribution
index (HDI) compared for each assessment group
(Table 5).

Mucosal damaging effects of non-steroidal anti-
inflammatory drugs (NSAID) a buccal test. G. J.
Huston. Department of Rheumatology, Guy's
Hospital, London SEI.

Chromium labelled studies have given the following
mucosal damaging order for NSAID: Aspirin>
other NSAID >placebo. Ethanol potentiates the
damaging effects of aspirin. This study has examined
the possibility that, in the presence of full blockade
of physiological gastrointestinal prostaglandins,

local physical or chemical toxicity defines these
agents as more or less damaging to mucosa.
The parameter of mucosal integrity measured was

buccal mucosal potential difference (bpd) which is
negative with respect to a saline injected skin
reference point. Mucosal damage produces a
positive shift in bpd. Maximum differences between
mucosa treated with aspirin 300 mg, indomethacin
25 mg, isoxepac (Hoechst) 300 mg, and lactose
powder for 5 mins and untreated mucosa were
+15 1, +6, +5-8, and -3-6 mV (SE=2.3, n=8).
Ethanol increased the maximum response of a 15 ml
solution of 900 mg of aspirin from + 10 3 to + 19 mV
(SE=3, n=6). These local effects rank in the same
order as the known gastrointestinal damaging effects
of these agents.
The view that local effects are critical in defining

the relative damaging potency of NSAID is sup-
ported by this study. Even if an agent devoid of local
irritant activity could be produced, some patients
might still be at risk of gastrointestinal haemorrhage
as ethanol or other local irritants might act as a
trigger.

A comparative study of gold and penicillamine in
seropositive juvenile chronic arthritis (Juvenile
rheumatoid arthritis). Barbara M. Ansell, M. A. Hall,
S. Ribero. Juvenile Rheumatism Unit, Taplow, and
CRC, Northwick Park Hospital, Harrow.

As IgM rheumatoid-factor-positive juvenile chronic
arthritis is associated with the early development of
erosions, persistent activity, and progressive clinical
and radiological damage, it is usual to commence
long-acting drugs early. Twenty patients, 17 girls and
3 boys, who had not previously received gold or
penicillamine were randomly allocated to one or
other therapy. The minimum follow-up is one year,
18 have had a 2-year and 14 a 3-year follow-up. Two
of the 10 receiving gold had to stop during the first
year of therapy, one for immune complex nephritis
and the other for severe rash, while one in the
penicillamine group had the dose considerably
reduced because of rash. The patients who continued
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therapy throughout one year all had a reduction in
total active joint count and some fall in ESR.
Only 2, one in each group, became IgM

rheumatoid-factor-negative; these are both in
remission 3 years from the commencement of
treatment. The remainder have shown variations in
disease activity requiring tailoring of therapy, while
both therapies new joints have become involved
during the follow-up period. Radiological assessment
of the hands undertaken annually showed an initial
deterioration, but with some improvement during
the secondyear.

Both gold and penicillamine are effective drugs,
with gold coming into action somewhat sooner than
penicillamine. This suggests that penicillamine may
need to be increased more rapidly in juveniles than
adults.

Low density lymphocytes, anti-rheumatic therapy and
rheumatoid arthritis. G. J. M. Alexander, F.
Cavalcanti, D. R. Blake, P. A. Bacon, N. D. Hall.
Royal National Hospital for Rheumatic Diseases,
Bath.

Increased numbers of activated lymphocytes are
present in chronic inflammatory disease including
RA. During activation, lymphocytes acquire low
density. Low density lymphocytes (LDL) can be
separated by density centrifugation on a discon-
tinuous Ficoll gradient. In RA disease activity
(particularly synovitis) appears to be reflected by
increased numbers of LDL.

This study examines the relationship of LDL in
RA to disease activity and their modification by
antirheumatic therapy using (1) a cross-sectional and
(2) a longitudinal study.

(1) (Table 6). In 30 normals LDL were <5% of
PBL except in the presence of infection. LDL were
raised in 12 of 15 untreated RA patients with acute
synovitis. Eighteen patients who had responded
clinically to gold or D-penicillamine (DPA) had
normal LDL in contrast to 5 nonresponders in whom
LDL were raised in 4.

(2) (Table 7). Twenty-eight patients with sero-

positive RA treated with either gold (12) or DPA (16)
were studied serially. Up to 4 weeks, LDL were

raised in 22, but after 4 to 6 months' treatment only 5

Table 7 Longitudinal study
Weeks 0 4 10 16 26

Gold
Mean LDL 8-9 10.9 5-4 3-86 4.44
DPA
Mean LDL 7.17 7-53 3-81 4-43 3.32

had persistently raised LDL. All were treatment
failures. Clinical assessments and/or thermographic
indices improved in all those in whom LDL had
returned to normal. The reduction in LDL with
antirheumatic therapy was significant (p <0-01).

Successful treatment with gold or DPA was

associated with a return to normal LDL, which was

manifest at 3 months. This study confirms the
association of LDL with synovitis and further
implicates LDL in the maintenance of synovial
inflammation in RA.

Diurnal and nocturnal variations of enteral uricolysis
during fasting and refeeding. B. D. Owen-Smith,
A. E. Whyman. St Richard's Hospital, Chichester,
Sussex and Departments Rheumatism and Physics,
Royal Berks Hospital, Reading.

Enteral uricolysis (breakdown of uric acid by gut
bacteria to ammonia and carbon dioxide') has not
been investigated in hyperuricaemia due to fasting.
The purpose of this study was to show that it is
increased during fasting and can compensate for
retention of uric acid by the kidney.

In a balance study one subject fasted for 10 days
with 2 litres of water daily. This was followed by
refeeding with 660 kcal low purine liquid diet for the
next 10 days. A tracer dose of uric acid-2-14C was

given intravenously when hyperuricaemic after 5 days
of fasting and again when the blood uric acid had
returned to normal after 5 days refeeding. One
millimole collections of expired carbon dioxide were

obtained 4 hourly for 5 days after both injections and
measured for 14C activity.

Enternal uricolysis is increased during fasting and
there is a variation which occurs during the night and
day, which is a new finding. It is increased when
urinary excretion is reduced in the early morning.2

Table 6 Cross-seclional study
Normals RA + synovitis, RA + synovitis, RA + synovitis,

no treatnmet successful treatment tailed treatment

LDL> 5%PBL 4/30 12/15 0/18 4/5
Mean LDL 3.95 8-55 3-90 8-05
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This finding does not invalidate the view that
variations of enteral and renal elimination of uric
acid from the body represent changes in the rate of
endogenous urate production due to extrarenal
factors.

References

1 Sorensen L B. ScandJ Clin Lab Invest 1966; suppl 54.
2 Leathes J B. JPhysiol 1966; 35: 125.

Thermography in assessment of peripberal joint
inflammation: a re-evaluation. C. N. A. Rajapakse,
D. M. Grenan, C. Jones, L. Wilkinson, M. I. V.
Jayson. University of Mnachester, Rheumatic
Disease Centre, Hope Hospital, Salford.

The reproducibility and sensitivity of quantitative
infrared thermography as a measure of peripheral
joint inflammation was reassessed. Experiments
were carried out in a temperature controlled room at
200C. Initial stabilisation experiments showed that
in normal, medium sized joints there was an initial
rapid cooling phase followed by a slower cooling
phase which lasted longer than 2 hours. In the knees
the difference between normal and active rheumatoid
joints increased the longer patients remained in the
room, but for practical reasons a 30-minute stabilis-
ation period was subsequently chosen. In view of the
hands and fingers, rebound increases in skin tem-
perature after entering the room together with lesser
differences between inflammed and noninflammed
joints were found. The results suggested that the
thermographic technique examined was adequate for
detecting inflammatory changes in the knees, ankles,
and elbows but unsatisfactory for quantification of
inflammation in small joints of the hands. Though
the afternoon readings were higher than those in the
morning, the difference was not significant
statistically.

Placebo controlled comparison of Auranofin (SKF
D-39162) with Myocrisin in rheumatoid arthritis.
P. J. Prouse, R. Ward, A. Howard J. M. Gumpel.
Northwick Park Hospital and Clinical Research
Centre.

Fifteen patients with classical or definite rheumatoid
arthritis (RA) were randomly allocated to treatment
with Auranofin, placebo, or Myocrisin. Articular
score, grip strength, morning stiffness, and serial
x-rays of hands and feet were assessed. Laboratory
tests monitored were serial full blood counts, ESR,
acute phase proteins, immunoglobulins, rheumatoid
factor, and plasma gold, copper, zinc, and their

specific binding protein concentrations. Patients
failing to respond after 4-6 months' treatment were
reallocated to alternative active therapy or active
therapy if originally on placebo.
Our results show disease activity to be suppressed

by both Auranofin and Myocrisin. Clinical improve-
ment in both groups correlated with significant
decreases in ESR, CRP, a' glycoprotein and
haptoglobin concentrations, and with a significant
rise in prealbumin concentrations. There were
significant (p<0 05) intercorrelations between these
acute phase proteins. X-rays of hands and feet at one
year showed no marked progression in those
clinically improved. Four patients failed to respond
to active treatment, 2 ofAuranofin, one to Myocrisin,
and one to both Auranofin and Myocrisin; 4 patients
initially on placebo were reallocated to active treat-
ment. One patient stopped Auranofin due to
persistent diarrhoea. The incidence of transient,
possibly treatment-related side effects was similar in
both active treatment groups. We conclude that
Auranofin is effective in suppressing the activity of
rheumatoid arthritis.

Chloroquine retinopathy. Is there a safe daily dose?
J. S. Marks. Manchester Royal Infirmary.

The occurrence of chloroquine retinopathy is
related to total dose and duration of treatment. A
recent study' suggested the risk of serious visual
impairment was negligible provided the daily dose
did not exceed 250 mg. An attempt was made to
confirm this observation by the examination of
(a) published case reports, (b) reports to the CSM,
(c) cases reported in a postal questionnaire of
British rheumatologists and ophthalmologists.

(a) Published series of chloroquine retinopathy
rarely include details of the daily dose used. Twenty-
eight reports where this information was available
included 78 patients who developed impaired visual
acuity and 14 of these had received a daily
chloroquine dose of 250 mg or less.

(b) Eleven case of ocular toxicity attributed to
chloroquine have been reported to the CSM since
1964. Four had received a daily chloroquine dose of
250 mg or less, but visual acuity was impaired in only
one of these.

(c) A postal questionnaire was returned by 41
rheumatology and 33 opthalmology centres, Twelve
patients were identified who had developed a
chloroquine retinopathy associated with impaired
visual acuity and in 7 of these the daily chloroquine
dose had not exceeded 250 mg.

Conclusion: Serious visual impairment related to
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chloroquine may occur even if the daily dose does
not exceed 250 mg, but most recorded cases of
chloroquine retinopathy have occurred when this
dose was exceeded.

Reference

' Marks J S, Power B J. Lancet 1979; i: 371.

Gold induced nephropathy-2 histological types.
M. R. Blackwell, C. L. Hall, C. R. Tribe, P. A.
Bacon. Renal Unit and RNHRD, Bath.

Despite interest in drug induced nephropathy the
mechanism and prognosis of gold induced renal
damage in RA remains uncertain. We have studied
15 patients who developed significant proteinuria
(>0 3 g/day on 2 occasions) while receiving gold
injections for RA. No patient had evidence of
vasculitis or amyloid or an abnormal IVP, and none
had received penicillamine. The mean dose of gold
was 1-4 g (2-6-5 3 g). The mean duration of
treatment was 12 months (2-35 months). Serial renal
function tests were carried out together with renal
biopsy assessed by light IF and electron microscopy.
The maximum proteinuria ranged from 0 9 to
30 7 g/day (mean 4 5 g/day). After stopping gold,
proteinuria returned to normal in 10 patients, on
average in 10 months. In 5 cases low-grade protein-
uria (0 3-1-1 g/day) continued for up to 4 years
follow-up. The initial mean creatinine clearance was
reduced (81 ml/min) but returned to normal
(110 ml/min) on average 20 months after stopping
gold. See Table 8.

In 10 cases histology showed a classical
membranous glomerulonephritis (GN), with sub-
epithelial depostis and granular IgG in the capillary
loops. However, 5 cases showed immune deposits in
the mesangium without any in the capillary loops.
Further analysis revealed significant differences
between the 2 groups.

Heberden Society 525

The membranous group, although receiving less
gold, had greater and more prolonged impairment of
renal function, with persistent proteinuria in 5 cases,

whereas the mesangial group showed complete
resolution of their renal abnormalities.

This study suggests for the first time that gold may
be associated with 2 types of immune complex GN,
mesangial or membranous, with different clinical
patterns.

Rice bodies and rheumatoid synovitis. D. L. Scott,
A. J. Popert, N. Williamson, K. W. Walton. Rheu-
matism Research Wing, University of Birmingham
and Highfield Hospital, Droitwich.

These is a tendency to consider the occurrence of
rice bodies (RB) in rheumatoid joints as an un-
common finding of little significance. We present
observations which necessitate revising this view. We
studied prospectively the occurrence of RB in 36
patients with rheumatoid arthritis (RA) who had 50
joints (49 knees; 1 shoulder) aspirated with saline
lavage using a specially designed wide-bore needle.
RB were detected in 14% of cases with simple
aspiration of the joint alone and an additional 58%
after saline lavage. In contrast no RB were detected
in 31 aspirations with lavage performed during a
3-year period in 12 patients with seronegative
inflammatory arthritis (Table 8). Macroscopically
RB varied in size and shape: 10% were >7 mm in
diameter and few would have been removed through
small gauge needles customarily used elsewhere.
Microscopically most RB consisted of coarsely
reticular material, composed of immunoreactive
fibrinogen and fibronectin, and contained mono-
nuclear cells. Some showed vacuolation suggestive of
fibrinolysis and many showed organisation with the
formation of collagen, reticulin, and elastin.
Removing RB was accompaned by clinical improve-
ment and reduction of synovitis.

Table 8 Gold nephropathy
Mesangial GN (5) Membranous GN (9)*

Dose gold mean 1978 598
(mg) range 1420-3035 260-1110

Duration treatment mean 18-6 5-4
(months) range 12-30 2-14

Proteinuria mean max. 7-5 3.2
(g/day) range 0°9-30*7 0.9-6*2

Resolution complete 5/5 at 10-4 months 4-9 at 10-8 months
incomplete - 5/9 at 20 months

Creatinine clearance
(ml/min) pre-biopsy 94 81

biopsy 98 87
follow-up 123 99

*One patient, not included in this table, received 5264 mg gold.
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Table 9 Incidence of rice-bodies
Rheumatoid arthritis Seronegative
(SO aspirations and lavage) inflammatory

arthritis (31
Synovial fluid containing aspirates and
rice bodies lavage)

In simple Additional Total No Synovial No
aspirate recovery rice fluiid rice

with bodies containing bodies
lavage rice bodies

Per cent cases 14% 58% 72% 28% 0 100 °/
Mean vol. (ml) of rice

bodies and range 6-0 (3-9) 3-0 (1-16) 3-6(1-16) 0 0 0
Mean vpl. (ml) of synovial
fluidandra±ge 23-0 (6-70) 10-0 (9-25) 12.5 (6-70) 21-0 (5-65) 0 18-0 (1->03)

Our results show that RB: (1) are common in RA
synovitis when sought by an adequate technique;
(2) are less common or absent in seronegative
inflammatory synovitis; (3) are due to the persistence
of fibrinous material in the joint but may undergo
organisation resembling that seen in established
connective tissue; (4) contribute significantly to
continuing synovitis; (5) deserve microscopic
examination to determine the appropriate method
for their removal (by debridement or the installation
of fibrinolysis-promoting agents).

Serum histidine in rheumatoid arthritis: a family
study. J. Kirkham, H. A. Bird, J. R. Lowe, V.
Wright. Clinical Pharmacology Unit Royal Bath
Hospital, Harrogate, and Department of Medicine,
University of Leeds.

Free serum histidine levels are low in rheumatoid
arthritis (RA), a finding unique to this disease.'
Since amino acid levels may be determined geneti-
cally, it remains a possibility that a low serum
histidine might predict those at risk of the disease.
We have compared free serum histidine in patients

with RA, their blood relatives and their nonblood
relatives also acted as a control group. We also
examined the relation of serum histidine to sero-
positivity for rheumatoid factor in 79 patients with
RA.
Mean serum histidine in RA (1 -23 ±0 19) is lower

than in blood relatives without RA (1-45±0- 20) or
in non-blood relatives, usually spouses, who formed
a control group (1*47±0 22). Forty-nine sero-
positive had a lower mean histidine (1-18±0-26)
than 30 seronegative patients (1 -32 ±0- 30).
The hypohistidinaemia ofRA is acquired with the

disease and related to seropositivity rather than
synovitis.
Reference

1 Gerber D A. J Clin Invest 1975; 55: 1164-71.

Radiological assessment in seropositive juvenile
chronic arthritis (juvenile rheumatoid arthritis).
Richard Williams, Barbara M. Ansell. Juvenile
Rheumatism Unit, Taplow, and Northwick Park
Hospital, Harrow, Middlesex.

The radiographs of 85 patients, 65 girls and 20 boys,
with an average age of onset of 11 and 12 3 years
respectively, who had developed seropositivity
within one year, were examined after at least 5 years
of disease for the presence and distribution of
changes, particularly erosions.

After 5 years of disease radiological erosive
changes were present in all but 3 patients, one of
whom had had penicillamine. The sites most
commonly affected included the carpus, metacarpals,
metatarsals, and interphalangeal joints, although a
third also showed erosive change in large joints
such as hips, knees, or shoulders. There could be
associated growth anomalies, and there was a
tendency to bony fusion particularly in the carpus
and tarsus. The overall incidence and severity of the
changes was in marked contrast to a group of
seronegative juvenile chronic arthritics whose
x-rays were assessed at a similar time. In the sero-
positive group between 5 and 10 years of disease
progression of radiological change was evident in
most cases with additional joints becoming involved
in about a third of the patients. Medication that had
been prescribed was recorded in order to attempt to
assess any relationship to radiological change. No
specific drug regimen was found to have been
universally effective in suppressing disease activity,
but some success was apparent from the early
prescription of gold or penicillamine.

Low glycosylated haemoglobin in rheumatoid arthritis
(RA). R. M. Bernstein, D. B. Freedman, S. P.
Liyanage, P. Dandona. Rheumatism Unit, Canadian
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Red Cross, Memorial Hospital, Taplow, Berks, and
Department of Chemical Pathology, Royal Free
Hospital, London NW3 2QG.

The anaemia of RA has been ascribed to diminished
red cell production and a slight shortening of red
cell survival. Glycosylated haemoglobin provides a
useful index of red cell life span in euglycaemic
patients because glycosylation is a nonenzymatic
process dependent on time as well as the blood
glucose level. The proportion of haemoglobin in
glycosylated from (%HbA,) was measured by a
microcolumn method (Isolab) in 15 healthy controls
and in 30 nondiabetic patients with definite RA
(M :F, 7:23, ages 21-79 years). Nineteen patients had
active disease as judged by the presence of 2 or 3 of
the following features: active synovitis (15 patients),
elevated erythrocyte sedimentation rate (ESR>
30 mm/h) (15 patients), and anaemia (Hb<11 5 g/dl)
(10 patients). Reticulocyte counts were normal and
faecal occult blood was not detected. Therapy
included anti-inflammatory drugs in all, gold in 17,
penicillamine in 6, and azathioprine in 2. The mean
%HbA1 (+1 SD) was 7-3±0 7 in controls and
5 6±0 7 in RA (p<0 001), consistent with a
shortened red cell survival in RA. In active disease
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the mean %HbA, was depressed less (5 9±0t 6)
than in patients in remission (5- 1 ±0t6) (p<0 005).
Furthermore, %HbA1 correlated directly with
ESR (r=0-49, p<0 01) and inversely with Hb
concentration (r=-0 40, p<0 05). There was no
correlation with age, sex, or therapy. The smaller
reduction in %HbA1 found in active disease may be
related to a recent decrease in red cell production or
to impaired splenic clearance of damaged erythro-
cytes. The data suggest that shortened red cell
survival is common in RA and that this may con-
tribute to anaemia when bone marrow compensation
is inadequate.

Functional defect of complement (C3b) mediated
monocyte phagocytosis in rheumatoid vasculitis (RV)
N. Hurst, B. French, G. Nuki. Rheumatic Diseases
Unit, University of Edinburgh.

Following the demonstration of a functional defect
in phagocytosis of serum opsonised C. albicans by
monocytes [M0] from patients with RV', Fc, and C3
mediated M0 phagocytosis have been studied
separately. Complement receptor medicated phago-
cytosis (Kc) was measured with C3 opsonised
S. cervisiae and Fc receptor mediated phagocytosis
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(Kfc) with C. albicans opsonised in pooled human
IgG. Kc and Kfc were measured in 14 normal
controls, 9 patients with RV, 4 with inactive RV, and
6 with active RA and other extra-articular manifes-
tations. Kfc was normal in all patients. Kc was
depressed in patients with active vasculitis (p<0 01)
and in 2 RA patients with Sj6gren's syndrome/
primary biliary cirrhosis and pyoderma gang-
renosum. Kc was normal in the 4 patients with
inactive RV, 3 with active nodular RA, and 1 with
Felty's syndrome. Reduction in Kc was closely
correlated with reduction in serum C3. Twelve of 13
with low Kc, but only 1 in 8 with normal Kc had
serum C3<120 mg/dl (a2 p<O-O0l). See Fig. 2.
Although these results suggest that vasculitis

might result from saturation of C3b receptor sites by
complement binding immune complexes (IC),
attempts to demonstrate intracellular or membrane
bound IC by immunofluorescence in M0 were
unsuccessful. Histochemical staining with chloro-
acetate and nonspecific esterase shows that in RV
there is a circulating population of large chloro-
acetate/esterase negative mononuclear cells with
normal Fc and depressed C3b mediated phagocytic
function. Thus RV is characterised by a selective
defect in complement mediated M0 phagocytosis
which appears to be due to the presence of a func-
tionally immature population of monocyte
precursors. This could have direct relevance to the
pathogenesis of vasculitis in RA.

Reference

1 Hurst N P, Nuki G. London: Heberden Society, 1980.

The reactivity of stable IgG aggregates in immune
complex assays. D. Goddard, D. McCarthy, P.
Mumford, A. C. Horsfall, R. N. Maini, E. J.
Holborrow. Bone and Joint Research Unit, The
London Hospital Medical College, Turner Street,
London El, and Kennedy Institute ofRheumatology,
Bute Gardens, London W6.

IgG aggregates are commonly used as reference
preparations in immune complex assays, but little
quantitative information is available about the
reactivity of different sizes of aggregates in these
tests. Recently methods have been described for
preparing stable IgG aggregates and for fractionating
them on the basis of size. We have investigated the
concentration-dependent reactivity ofIgG aggregates
over the size range 7s-70s by constructing dilution or
concentration-reactivity curves using the Clq-PEG,
Clq-SP (solid phase), and Raji cell assay.
The reactivity of IgG aggregates in each of these

assays is a complex function of both aggregate size
and concentration. Any IgG aggregate of a given
size behaved differently on dilution in the three
assays, while IgG aggregates of different sizes
behaved differently on dilution in any one assay.
We suggest that these results provide a partial

explanation for apparent differences in specificity
and sensitivity between various immune complex
assays, and indicate the need to construct concen-
tration-reactivity (or calibration curves) for each
assay using well characterised IgG aggregates.

Investigation of a possible genetic background to the
occurrence of myasthenia gravis complicating peni-
cillamine therapy in rheumatoid arthritis. J. P.
Delamere*, L. P. Mackintosh.t *Rheumatism
Research Wing, Birmingham University, tRegional
Blood Transfusion Centre, Edgbaston, Birmingham

Myasthenia gravis (MG) is recognised as an in-
frequent, but important, complication of peni-
cillamine therapy in rheumatoid arthritis (RA). It
seemed possible that its occurrence in these patients
might be determined by genetic characteristics. An
increased incidence of HLA B8 and Dr3 has been
reported in patients presenting with 'spontaneous'
MG and other diseases suspected to be immuno-
logically mediated. Recent reports have suggested
that HLA B8 and Dr3 may also have an increased
frequency among RA patients developing side effects
to penicillamine and gold therapy. We have there-
fore studied 6 patients (5F 1 M) with classical
seropositive RA who developed MG during the
course of treatment with penicillamine.
The symptoms appeared after 3-21 months (mean

10 months) when the dosage of penicillamine
ranged between 250-1124 mg/day. In 5 patients the
initial symptoms were ptosis and/or diplopia, while
the sixth patient presented with weakness of cervical
muscles. With regard to other side effects, one
patient showed evidence of hepatotoxicity and a
second developed proteinuria. Penicillamine therapy
was continued in 5 patients for 1-6 months (mean
4 months) after the onset of MG, during which time
3 patients showed additional muscular involvement
affecting the respiratory system. All 6 patients
responded rapidly to anticholinesterase drugs, the
MG clearing within 4-16 weeks (mean 7 weeks)
apart from a persistent partial ptosis in 1 patient.
Contrary to our expectations, tissue typing performed
in 5 of these patients did not reveal any significant
increase in the frequency of HLA B8 and Dr3. The
results of heavy chain 'GM' and complement typing
will also be presented.
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Antibody producing capacity to bacteriophage 0X174
in rheumatoid (RA) and yersiniia (YA) arthritis.
R. C. Bucknall, J. Hornby, C. Allen, C. Elson,
P. A. Bacon, V. E. Jones, J. Verreir Jones, M.
Leirisalo, 0. Laitinen. Departments of Medicine and
Pathology, University of Bristol, RNHRD Bath,
University of Exeter, Department of Medicine,
University of Helsinki.

The high frequency of HLA DRL4 and B27 in RA
and YA respectively could be due to a genetically
controlled aberration in antibody production on
exposure to exogenous antigens. Twenty-seven
patients with RA, 14 patients with YA, and 15
normal controls were immunised intravenously
with the bacteriophage 0X174. This is a safe power-
ful primary immunogen. All individuals received 1°
and 20 immunisations and sera were analysed for
phage antibody by a plaque assay method. The
distribution of IgM and IgG classes of phage
antibody were assessed by assay of sera before and
after treatment with dithiothreitol. Rheumatoid
factors of both IgM and IgG types were measured by
radio immunoassay.

All patients produced a 10 (IgM) response to
0XI74 within the normal range. The frequency
distribution of peak AB titres following 20 immunis-
ation showed a marked difference between the RA
patients and the controls with low levels in 10/27 of
the RA group (p=0005). There was no significant
difference between the peak titres of the YA group
and the controls (p= >0 05). The proportion of IgG
expressed as a percentage of total phage AB at day
10 following 20 immunisation was significantly less
in the RA than in the control group (p=001), but
there was no difference between the YA group and
the controls (p=0 15). The presence of DRW4 in
RA and B27 in YA were not associated with sig-

nificantly high or low antibody responses to 0X174.
There was no correlation between AB titres and
indices of disease activity or rheumatoid factor titres.
These data show that a subpopulation of patients
with RA, but not YA, may show an impaired 20
antibody response to an exogenous antigen.

Circadian variation in disease activity in rheumatoid
arthritis. J. A. L. Harkness, G. S. Panayi, M. Richter,
J. van de Pette*, A. Unger, R. Pownallt. Depart-
ments of *Medicine, Rheumatology and Hae-
matology, Guy's Hospital, London SEI; tRenal
Unit, City Hospital, Nottinghamt.

Ten patients on strict bed rest in hospital with
active rheumatoid arthritis were assessed clinically
and had blood samples taken at the same times on 5
occasions over a 24-hour period. Existing drug
treatments were unaltered. No patient was taking
corticosteroids. Pain and stiffness, measured subjec-
tively on an arbitrary scale, Ritchie index, and grip
strength all showed circadian variation. Inverse
relationships were observed between plasma cortisol
levels and peripheral blood lymphocyte, monocyte,
and neutrophil counts. Levels of immune complexes
as measured by the Clq binding assay showed
circadian variation. However, no such variation was
seen with measurement of C-reactive protein and
IgM rheumatoid factor. Sine wave analysis of each
variable for the group as a whole revealed significant
circadian rhythms for stiffness, grip strength,
neutrophil count, Clq binding assay, and plasma
cortisol levels (p<0 05). This natural variation in
disease activity in rheumatoid arthritis may reflect an
endogeneous rhythm in the activity of the immune
system and has clinical implications with respect to
timing of assessment and drug administration.
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