
Annals of the Rheumatic Diseases, 1984, 43, 105-123

Heberden Society

Annual General Meeting and Oration

The final meeting of the Heberden Society was held
at the Queen Elizabeth Hall, London, 9-11
November 1983. The Heberden Oration was
delivered by Professor J. Van Rood. The following
papers were read.

increased number of mast cells in the rheumatoid
joint may contribute to the erosive process.

Table 1 Intracellular cAMP content (picomolesll 00 000
cells) + standard error ofthe mean (SEM) in cultures of
human trabecular bone cells from two different patients

Heparin modulates the response of cultured human
trabecular bone cells to hormones. A. J. Crisp,
M. S. Roelke, S. R. Goldring, S. M. Krane. Harvard
Medical School and Massachusetts General Hospital,
Boston, USA.

Hormone-cell interactions may be affected by, e.g.,
variations in (1) ambient hormone concentrations,
(2) number and affinity of receptors, (3) magnitude
of the intracellular signal, often cAMP. Serum levels
of parathyroid hormone (PTH) are normal in
rheumatoid arthritis, but the local release of mod-
ulators by cellular interactions in synovium may
allow a normal serum level to increase bone resorp-
tion. It is likely that osteoclasts possess calcitonin
(CT) inhibitory receptors (but not PTH receptors)
and that osteoblasts (which have PTH but not CT
receptors) mediate the PTH stimulus to bone resorp-
tion by a signal to osteoclasts.
Human trabecular bone cells have been cultured

from eight patients and their intracellular cAMP con-
tent measured by radioimmunoassay. Five out of
eight cultures responded to PTH. Heparin, which is
derived only from mast cells and promotes bone
resorption in vivo and in vitro, increased cAMP
2-fold in seven out of eight cultures (p<005) and
may sensitise bone cells to hormones. In two cultures
CT raised cAMP content, suggesting the presence of
some osteoclast-type cells. The incubation of these
cultures with CT + heparin abolished the CT-
mediated rise in cAMP (Table 1). The specificity of
heparin inhibition of CT-mediated cAMP production
in bone cells is suggested by two experiments: (1) the
PTH-induced rise in cAMP was unaffected by hepa-
rin; (2) the CT-induced rise in cAMP in renal tubule
cells was unaffected by heparin. It is possible that
heparin could locally block the inhibitory effects of
CT on osteoclasts and allow the unopposed resorbing
action of PTH. The release of heparin by the

Case 1: normal human bone

Buffer
PTH (1 jsgml)
CT (1 g/mI)
heparin (1 mg/ml)
P'FH (1,g/ml) + heparin

(1 mg/ml)
CT (1 Mg/ml) + heparin

(1 mg/ml)
Case 2: trabecular bone from

rheumatoid distal ulna
Buffer
PITH (1 Ag/ml)
CT (1 MAg/ml)
heparin (1 Mg/ml)
CIT (1,ug/ml) + heparin

(1 mg/ml)

cAMP picomolel
100 000 cells
7-24± 3-21

37-61 + 3-42
42-13± 5-06
18-05 t 4-34

35-43 t 2-01

16-41 t 3 79
cAMP picomolesl
10 000 cells

1 61 t 0-51
2-32 ± 0 70
975 t 0*47
3-73± 0-51

4-24± 0 54

Possible role of osteoblasts in bone resorption. J. K.
Heath, S. J. Atkinson, M. C. Meikle, J. J. Reynolds.
Cell Physiology Department, Strangeways Research
Laboratory, Worts' Causeway, Cambridge CB1
4RN.

Much recent evidence suggests that osteoblasts, as
well as being important in bone matrix synthesis, also
play an indirect role in bone resorption. Our experi-
ments with monolayer cultures of osteoblast-
enriched populations of bone cells indicate that they
are the true target cells for resorbing agents and are
capable of responding directly to the catabolic signal.
Osteoblasts are prepared from neonatal mouse cal-
variae by a sequential digestion procedure and are
identified by morphological criteria and by their
intracellular accumulation of cAMP in response to
parathyroid hormone (PTH), but not to calcitonin. In
response to various resorbing agents (4 mU/ml PTH;
10-7 M 1,25(OH) vitamin D3; 5 ,ug/ml prosta-
glandin E2) the osteoblasts secrete mammalian col-
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lagenase, whereas unstimulated cells only secrete
TIMP (Tissue Inhibitor Metalloproteinases).
We have also found that culture media conditioned

by human peripheral monocytes (10%) and rabbit
periosteal fibroblasts (50%), which contain resorp-
tive activities, also stimulate collagenase release by
osteoblasts. These results indicate that, in the resorp-
tion seen in chronic inflammatory disease and during
growth and remodelling at endosteal and periosteal
surfaces, interactions between osteoblasts and other
cells are important.

The effects of local corticosteroid on cartilage degra-
dation in vivo. A. D. Sedgwick, M. Y. Sin, A. R. Moore,
J. C. W. Edwards, D. A. Willoughby. Department
of Experimental Pathology, St Bartholomew's
Hospital, London ECL.

It has been suggested that intra-articular injection of
steroid may be deleterious to cartilage.' We have
studied the effects of local steroid on proteoglycan
release from autologous hyaline cartilage trans-
planted into inflamed air pouches in mice.

Xiphisternal cartilage fragments were transferred
to six-day-old dorsal air pouches into which car-
rageenan had been injected one day previously to
produce persistent inflammation. At the time of car-
tilage implantation groups of animals were treated
with soluble or insoluble hydrocortisone (HC) salts
either into the cavity or into the adjacent tissue. After
seven days the cartilage was retrieved and assayed for
proteoglycan.

Soluble HC sodium succinate either into the pouch
or the tissue reduced proteoglycan loss in a dose
dependent fashion. In contrast, insoluble HC ace-
tate injected into the pouch increased proteoglycan

Table 2 Effects ofhydrocortisone salts on proteoglycan
loss from hyaline cartilage fragments transplanted to
inflamed air pouches

Treatment Route Dose Mean proteoglycan
(mg) change %

Control -28-8 + 5-0

Hydrocortisone Cavity 5 +11-6 ± 1-6*t
sodium Cavity 1 -14-1 + 7-5**
succinate Lining 5 -5.5 ± 9.9**
(soluble) Lining 1 - 17-7 ± 1-2***

Hydrocortisone Cavity 5 -48-9 ± 4-6*
acetate Cavity 1 -20-0+ 11-0
(insoluble) Lining 5 -10.0 ± 3 0**

Lining 1 -12-0 + 3.0**

*p<0-01. **p<0 02. ***p<0 1.
tThis positive figure is not statistically different from no change.
There is probably no true increase in proteoglycan.

loss. However, when the insoluble steroid was
injected into the lining tissue a modest reduction in
proteoglycan loss was again seen (Table 2).
These findings suggest that when injected into a

cartilage-containing tissue cavity certain steroid pre-
parations may aggravate the degradation ofcartilage.
It seems that this may be overcome by injecting the
steroid into the nearby lining tissue, when even the
insoluble preparation seems to be beneficial over
seven days. The catabolic effect of insoluble steroid
may derive from direct contact between steroid parti-
cles and cartilage.

1 Mankin HJ, CongerK A.JBoneJointSurg, 1966; 48A: 1383-8.

Modulation of connective tissue turnover by partially
purified human mononuclear cell factor/interleukin-
1. H. J. Richardson, P. R. Elford, R. M. Sharrard,
M. Gowen, J. E. Meats, R. G. G. Russell. Depart-
ment of Human Metabolism and Clinical Biochemis-
try, University of Sheffield Medical School, Shef-
field.

Mononuclear cell factor (MCF), a protein produced
by human monocytes in culture, has many effects on
connective tissue cells in vitro, including stimulation
of PGE2 and proteinase production. It is thought to
be closely related to interleukin-1 (IL-1) and to syno-
vial factor, a protein produced by human synovium in
culture which stimulates proteoglycan release from
bovine nasal cartilage (catabolin activity).
We have partially purified MCF produced by cul-

tured blood mononuclear cells obtained from
patients with myelomonocytic leukaemia using gel
filtration (biogel P-30) and isoelectric focusing. MCF
activity was measured by its ability to stimulate
PGE2, plasminogen activator and metalloproteinase
production by human chondrocytes. IL-1 activity
(enhancement of phytohaemagglutinin-stimulated
mouse thymocyte proliferation) and catabolin activ-
ity were also measured. All activities copurify, the
active species having a molecular weight of 15 000
(+2500) and isoelectric points of 5-1-5-3, 5 7-5.9
and 6-6-6-8. The partially purified material also
stimulates both bone resorption and synovial cell
proliferation in vitro, further implicating the
involvement of MCF in disease such as rheumatoid
arthritis. Activities such as the ability to modulate
collagen and glycosaminoglycan synthesis are under
investigation.
Our results suggest that the same protein, or family

of proteins, may be involved in both immumodulatory
activities and the regulation of connective tissue
tumover in physiological and pathological condi-
tions.
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Identification of the ectoenzyme, nucleoside triphos-
phate pyrophosphohydrolase, in normal human
articular chondrocytes in monolayer culture. A. M.
Caswell, R. G. G. Russell. Department of Human
Metabolism and Clinical Biochemistry, University of
Sheffield Medical School, Sheffield.

On addition of relatively low concentrations of
adenosine triphosphate (ATP) (range 6-25-400,uM)
to normal human articular chondrocytes in mono-
layer culture incubated in serum free medium or in a
Hepes buffer or similar salt composition, substantial
quantities of inorganic pyrophosphate (PPi) were
generated. Initial studies of the concentration
dependence of this effect using a 14-hour incubation
period, demonstrated that at the lowest ATP con-
centration used (6 25 ,uM) virtually quantitative
generation of PPi occurred and that the generation of
PPi from ATP was maximal at an ATP concentration
of 100 ,uM with higher concentrations being slightly
inhibitory. Using 100 ,uM ATP, it was further estab-
lished that the rate of PPi generation was: (a) linear
for up to 21 hours; (b) unchanged when the cells were
disrupted; (c) unchanged between four and eight
days after passaging the chondrocytes; (d) unaffected
by the timing of the final feeding of the chondrocytes.

Addition of other nucleoside triphosphates at 100
,uM concentrations, i.e. UTP, CTP, and GTP to the
chondrocyte monolayers, also resulted in PPi genera-
tion at rates similar to or slightly greater than the rate
of PPi generation from ATP.
These observations imply the presence of an

ectoenzyme on the chondrocyte plasma membrane
which catalyses the reaction:

NTP -> NMP+PPi.
In chondrocytes this enzyme activity (nucleoside

triphosphate (NTP) pyrophosphohydrolase) may be
a major means of destroying small quantities of
extracellular ATP. Clearly such a process which gen-
erates PPi extracellularly in articular cartilage could
play a role in the pathogenesis of chondrocalcinosis.

Localisation of collagen types, fibronectin, and pro-
teoglycans in cartilage. H. B. Evans, S. Ayad, J. B.
Weiss, P. J. L. Holt. Department of Rheumatology,
University of Manchester Medical School.

Identification of new collagen subtypes has allowed
the clearer demonstration of a territorial arrange-
ment of matrix and ground substance components in
cartilage.

This study describes the localisation of different
collagen types, of fibronectin and of proteoglycans
(PG) in bovine nasal cartilage (BNC). Specific anti-

bodies to types II, 1a2a3a, C-PS1 and C-PS2 col-
lagen and fibronectin were used in immuno-
fluorescence studies of BNC. Type II collagen was
present throughout the cartilage matrix, whereas
la2a3a, C-PS1, and C-PS2 collagens were found
around the chondrocytes in the territorial spaces.
Fibronectin was located only within the inter-
territorial spaces. Location of chondroitin sulphate
and keratan sulphate was carried out by the method
of Scott and Dorling,1 indicating that chondroitin
sulphate is present in the interterritorial spaces and
that high concentrations of keratan sulphate are
present around the chondrocytes. It appears that the
matrix in close association with the chondrocyte con-
tains type II, C-PS1, C-PS2 and la2a3a collagens in
association with keratan sulphate but that the inter-
territorial spaces contain type II collagen, fibro-
nectin, and chondroitin sulphate only. Thus the
ground substance and matrix of BNC appear to have
a definite territorial arrangement which may be
important for structural integrity.
A strong affinity between PG and la2a3a collagen

has been demonstrated in vitro,2 and it has been
proposed that this interaction is involved in main-
tenance of the capsular matrix around the chondro-
cyte.

1 Scott J E, Dorling J. Histochemie 1965; 5: 221.
2 Smith G N, Brandt K D. Arthritis Rheum 1983; 26: 30.

A role for extracellular ferritin in inflammation. D. R.
Blake, S. Brailsford, P. Winyard, J. Lunec. Rheumat-
ism Research Wing, University of Birmingham.

The protein apoferritin is manufactured by the syno-
vial macrophage in rheumatoid disease and stores
iron intracellularly, preventing free iron-promoted
damage to the cell. Ferritin is also found extra-
cellularly in high concentration in the synovial fluid.
In this situation its biological advantage is unknown.

In a series of three interrelated experiments we
have examined this question: (1) ferritin from syno-
vial fluid was examined by sucrose density gradient
centrifugation and was found to contain zero or min-
imal iron. Ferritin within synovial fluid failed to
incorporate added iron. (2) When commercial
apoferritin was exposed to a free radical source, its
ability to incorporate added iron was lost. (3) When
human/horse spleen ferritin was added to normal
human neutrophils in culture, the superoxide radical
was generated. This showed a dose response across
the normal physiological concentration of ferritin
and was also dependent upon the degree of iron
saturation of the molecule. The effect was partially

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.43.1.105 on 1 F
ebruary 1984. D

ow
nloaded from

 

http://ard.bmj.com/


108 Annals ofthe Rheumatic Diseases

Table 3 Superoxide dependent reduction ofcytochrome c
induced by normal human neutrophils exposed to ferritin.
The results are expressed as absorbance changes at 450 nm
and represent the mean offour experiments.

Iron saturation offerritin (mollmol protein)

0 S00 900 1920 2430 4150

-CB 0-13 0-13 0-14 0-13 0-13 0-21
+CB 009 007 004 000 000 004

Concentration ofapoferritin (,ug/ml)

0 0-5 1.0 20 50 100

-CB 0 09 0 07 0-08 0-08 0-11 0-12
+CB 0-01 0-02 0-01 0-01 0-01 0 04

CB = cytochalasin B.

inhibitable by cytocholasin B, which inhibits phago-
cytosis (Table 3).

Conclusion. These results suggest that ferritin will
promote free radical production from neutrophils by
both membrane stimulation and phagocytosis. This
effect would be beneficial in acute infective inflam-
mation, but could perpetuate a chronic inflammatory
state. The effect of free radicals on ferritin might
explain the presence of 'free iron', capable of catalys-
ing further free radical formation, within the synovial
cavity in rheumatoid synovitis.'

1 Gutteridge J, Rowley D, Halliwell B. Biochem J, 1982; 206:
605-9.

Caeruloplasmin inflammatory joint disease. P.
Winyard, D. Blake, J. Ridley, S. Brailsford, A.
Blann, J. Lunec. Rheumatism Research Wing, Uni-
versity of Birmingham.

The copper-containing acute-phase reactant caerulo-
plasmin (Cp) functions as an antioxidant in health by
oxidising iron (II) to iron (III) and inhibiting iron (II)
catalysed oxidative radical damage. Within the syno-
vial fluid, despite the presence of Cp, iron (II) oxidis-
ing capacity is poor. The mechanism by which this
biological function of Cp is lost is unknown.
We have exposed Cp to a mixture of xanthine and

xanthine oxidase (X/XO) capable of generating
superoxidase (Or), hydrogen peroxide (H202), and
the hydroxyl radical (OH'). This resulted in a

depression in iron (II) oxidase activity of 11-4 +

2 - 2 %Yo (n = 6, p<0 05). This was not due to a protease
contaminant as XO alone gives no significant depres-
sion. The depression in activity could be inhibited by
selective free radical scavengers: thiourea (OH')>

catalase (H202) superoxide dismutase (02). Addi-
tion of 5 mM H202 to a solution of Cp depressed the
biological activity by 16-2 + 2 0% (n = 6, p<0 02),
whereas immunological activity (by radial immuno-
diffusion) was elevated by 6'9 ± 0'5% (n = 6,
p<0001). These effects were totally inhibited by
catalase.
The degradation of hyaluronic acid (HA) by iron

(II) in an aerobic environment is proposed as a model
system of oxygen derived free radical damage.' The
addition of Cp to such a system prevented iron
induced depolymerisation of HA. Free radical
treated Cp completely lost this ability.
Our results suggest that Cp loses its biological

activity as an antioxidant on exposure to free radicals.
This leaves the glycosaminoglycan HA vulnerable
free radical or iron (II) promoted damage.

1 Betts W H, Cleland L G. Arthritis Rheum 1982; 25: 1469.

Iron, lipid peroxidation and inflammatory joint dis-
ease. D. Rowley, J. M. Gutteridge, D. R. Blake,' M.
Farr,' B. Halliwell. Kings College and NIBSC, Lon-
don, and 'Rheumatism Research Wing, Birmingham.

The superoxide radical and H20, (derived from acti-
vated neutrophils /macrophages) will interact to
form the toxic hydroxyl radical (OH') in the pres-
ence of a suitable iron catalyst. The OH, will promote
lipid peroxidation, an autocatalytic reaction which
yields aldehydes including malondialdehyde. This
will react with thiobarbituric acid (TBA), and forms
the basis of a widely used index of lipid peroxidation.
Micromolar amounts of iron capable of catalysing the
formation of OH, are present in synovial fluid, but
not serum of rheumatoid patients.'

In a study of 28 patients with inflammatory effu-
sions we have measured the amount of catalytic iron
(by the bleomycin method' and sought a correlation
with the extent of lipid peroxidation (TBA reaction).
In a further study of 13 patients we have examined
the interrelationship between both these indices and
a clinical assessment of local inflammation (knee
score). (1) All SF samples contained 'catalytic iron'
(mean 2-8 ,um-range 0'10-5-85 ,um). (2) The
amount of catalytic Fe correlated with the extent of
lipid peroxidation (r = 0 5, p<001) and (3) with the
degree of local inflammation (r = 085, p<0001).
(4) The latter correrlated with the degree of lipid
peroxidation (r = 065, p<0'05).
These results confirm the presence of catalytic iron

in inflammatory synovial fluid. The significant corre-
lation with the extent of lipid peroxidation and the
degree of inflammation suggest that it is toxic. Its
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removal with a suitable chelator should limit inflam-
mation.

1 Gutteridge J, Rowley D. Biochem J, 1982; 206: 605-9.

Laminin and vascular changes in synovial inflamma-
tion. D. L. Scott,' M. Salmon,' C. J. Morris,' M. M.
Steven,2 K. W. Walton,' Universities of 'Birmingham
and 2Glasgow.

A vascular hypothesis has been proposed for
rheumatoid arthritis (RA) by Rothschild and Masi.'
To evaluate this, and to study the effect of vascular
changes on the connective tissue proteins of
synovium, we have examined 38 synovial biopsies
from 14 cases of RA, 10 of osteoarthrosis, seven of
haemophilic arthritis, and seven of trauma (meniscal
tears). Material was examined by conventional histo-
logical methods and by indirect immunofluorescence
using antisera to seven specific structural proteins.
Fifteen biopsies were also examined by electron
microscopy.

Vascular proliferation (VP), seen in most biopsies
examined, was accompanied by characteristic
changes in basement membrane components and
structural proteins. In particular, VP was character-
ised by prominent laminin reactivity in vessel walls,
beneath endothelial cells (defined by factor VIII-
related antigen reactivity) where it was codistributed
in basement membranes with collagen IV. VP was
seen in reticular connective tissue containing reticu-
lin, fibronectin, and collagen III but was not directly
related to areas of lymphocytic infiltration or to areas
of fibrosis containing collagen I. Ultrastructurally VP
was associated with platelet plugging of vessels,
basement membrane thickening, and endothelial cell
changes.
We suggest that VP is associated with mesen-

chymal proliferation but is not specific for RA. It
probably arises by different pathogenic mechanisms
from those producing immunological tissue reac-
tions. While the changes induced by VP in basement
membrane and structural proteins are not disease
specific, they may influence the chronicity of joint
inflammation.

1 Rothschild B M, MasiA T. Pathogenesis ofrheumatoid arthritis:
a vascular hypothesis. Semin Arthritis Rheum 1982; 12: 11-31.

Abnormalities of microvascular filtration in subjects
with connective tissue disease. J. C. W. Edwards.
Rheumatology Department, University College
Hospital, London WC1.

Jayson and Barks showed an increased microvascular
filtration rate in the forearms of rheumatoid sub-
jects.' Marks and Shuster showed increased albumin
escape rates in both rheumatoids and subjects with
other connective tissue problems.2 They suggested
that these findings were related.
A glass fibre distraction gauge plethysmograph

was devised which is simpler and apparently more
sensitive than previous methods of measuring filtra-
tion. Jayson and Barks' findings were confirmed. The
mean filtration index at 60 mmHg (FI60) for the
forearm in 20 normal females was 28 + 6 ml/100
mllmin/mmHg compared with 38 + 6 for 15 female
rheumatoid subjects (p<0 005). However, in 20
female SLE subjects mean FI60 was only slightly
elevated at 34 ± 8 (p< 0 025). This was largely due to
isolated high values for the only two seriously ill cases
(serositis and carditis, serositis and nephritis). One of
these fell following steroid infusion therapy. In six
female subjects with systemic sclerosis F160 was
normal or low (mean 22 + 6, NS). This contrasts with
the very high albumin escape rates found in this con-
dition by Marks and Shuster and may indicate rela-
tive loss of peripheral microvascular surface area.
The consistently high filtration rates seen only in
rheumatoid subjects remain unexplained. It seems
unlikely that any similar microvascular 'leakiness'
underlies the pathogenesis of SLE, but it may
develop during acute episodes.

1 Jayson M I V, Banks J S. Br Med J, 1971; ii: 555-7.
2 Marks J, Shuster S. Br Med J, 1972; i: 782-4.

Rheumatoid synovitis-a localised form of angio-
neurotic oedema? P. Woo, C. Cooper, R. Harrison,
N. Amos, J. Reeve, P. J. Lachmann. Guy's Hospital,
Royal Postgraduate Medical School, CRC, MRC
Centre, Cambridge.

The lesions of hereditary angioneurotic oedema are
characterised by complement activation, inflamma-
tion, oedema, and cellular infiltrate, due to a defi-
ciency of normal, functional Cl inhibitor (C1-INH).
Rheumatoid synovitis (RA) is also characterised by
complement activation, inflammation, oedema, and
cellular infiltrate, and the question we have asked is
whether there is a deficiency of C1-INH in the
affected joints as a result of excess consumption.

Simultaneous turnover studies of normal and dys-
functional C1-INH have been performed in seven
healthy subjects and 16 RA patients. The measure of
Cl -INH consumption was the difference in fractional
catabolic rate (FCR) between the normal (n) and
dysfunctional (d) C1-INH in the same subject: FCR
(n-d). Disease activity score was derived from the
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Ritchie index, morning stiffness, and ESR. The FCR
(n-d) in the patients (mean 0-12%/h + SEM, 0-06)
was significantly higher than the FCR (n-d) in the
controls (-0-33%/h ± 0-18) (p = 0 009). The
increase in C1-INH consumption, FCR (n-d), corre-
lated with disease activity score (r = 0-64, p<0 05).
Correlation with disease was even more striking
when another dysfunctional Cl -INH, isolated from a
different donor, was used in six patients (r = 0-96,
p<0-01). Analysis of the C1-INH distribution
showed that the site of C1-INH consumption was
extravascular, and probably in the joints, as shown by
the very close relationship between increased
C1-INH concentration differences between plasma
and synovial fluid, and FCR (n-d) (r = 0 97,
p<0- 01). These results are consistent with the
hypothesis that 'angioedema' of the joints occurs in
rheumatoid arthritis.

A double-blind comparison of transcutaneous electri-
cal nerve stimulation (TENS) and placebo in soft tis-
sue rheumatism. M. Fitzcharles, E. Banks, J. St
Pierre, R. Dent, C. K. Osterland. Departments of
Rheumatology and Endocrinology, Royal Victoria
Hospital, Montreal, Canada H3A lAl.

Electroacupuncture performed via surface elec-
trodes has been advocated as an effective means of
increasing pain threshold. The mechanism of action is
unclear, but there is evidence to suggest that it might
be endorphin-mediated. This form of treatment is
now widely available in physiotherapy departments,
and is likely to be offered to patients with musculo-
skeletal disorders.

In the present double-blind study we compared the
effect of TENS or placebo in 20 patients with soft
tissue rheumatism, who had previously responded
inadequately to standard treatment modalities; 14
patients had fibromyalgia syndrome, and six patients
had localised tendonitis or bursitis. Patients were
randomly allocated to each treatment group and
were observed for a six-week period, receiving
treatment during the second two weeks. Patients
were repeatedly assessed by a single observer for
both subjective and objective changes in pain, and
blood was drawn at each assessment for ,8-endorphin
and ,3-lipotrophin measurements.
At the final assessment there was a significant

overall improvement in the patients who had re-
ceived the TENS treatment (8/10) vs. those receiving
placebo (3/10) (p< 0 05). The changes in the levels of
,8-endorphin and ,3-lipotrophin did not show signifi-
cant correlation with the clinical parameters.

This study indicates that TENS may be a useful
therapeutic aid in patients with soft tissue rheumat-

ism, but the clinical response cannot be related to
changes in serum endorphin levels.

An evaluated programme of rheumatology training
for general practitioners (GPs). R. Grahame, T. Gib-
son, E. Dale, R. Brown, J. A. D. Anderson, M.
Curwen, P. Higgins. Guy's Hospital and Medical
School, London SE1 9RT.

We have compared the efficacy of GP care of com-
mon rheumatic conditions presenting as arm pain
before and after community-based or hospital-based
instruction.

In study 1, 62 hour-long demonstration visits were
paid to 16 centres attended by 38 GPs and 236
patients. To evaluate the training effect cohorts of
arm pain patients consulting their GPs over a three-
month period before and after the instruction were
indexed and their diagnoses, treatment, and progress
recorded. The two groups of patients were broadly
comparable. There was a marked increase (23 rising
to 46%) in the use of local steroid injection, while
prescription of NSAIDs dropped. The numbers of
patients unable to work on account of their arm pain
was reduced in the after-instruction group. However,
the difference in the time off work was not statisti-
cally significant.

In study 2 similar instruction was given to a dif-
ferent group of 26 GPs, this time on hospital
premises. There was a 9-fold increase in the use of
local injections and a halving of use of NSAIDs. The
referral rate for specialist consultation was reduced
from 30% to 11%. These differences were statisti-
cally significant. There was also a significant reduc-
tion in work time lost in the group of patients attend-
ing after instruction.
By comparing management and outcome data we

have established that it is possible to change estab-
lished GPs' patterns of practice to the patient's
benefit. Hospital-based instruction appears to have
been as effective as community-based instruction, if
not more so.

Clinical and laboratory effects of nifedipine in the
treatment of Raynaud's phenomenon (RP). S. Haw-
kins, S. Forskitt, N. D. Hall, C. Maslen, P. J. Maddi-
son, A. R. McGregor, C. M. Black. Royal National
Hospital -for Rheumatic Diseases, Bath, and West
Middlesex Hospital, London.

Nifedipine, a slow calcium channel antagonist, has
shown promising results in the treatment of
Raynaud's phenomenon. We performed a random-
ised double-blind cross-over evaluation of nifedipine
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10 mg q.d.s. against placebo in 57 patients with
severe RP over 12 weeks. Patients included 24 with
scleroderma, 6 with SLE, 5 with RA, and 22 with
idiopathic RP. Variables measured included fre-
quency of attacks and subjective evaluation of their
severity. The effect of nifedipine on cellular function
was assessed by (a) lymphocyte proliferation induced
by the mitogens PHA, con-A, and pokeweed
mitogen (PWM), and (b) hydrogen peroxide secre-
tion from neutrophils stimulated with heat-
aggregated IgG.

Subjective improvement was greater on nifedipine
than on placebo (p< 0 001), but the frequency of RP
attacks fell only from 11-6 + 7-2 to 9-4 + 7-1 per
week (p<0- 01). In 21 patients, however, these fell by
more than 70%, underlining the marked variability
in the response to therapy. Clinical responders
showed depressed lymphocyte responses to PHA fol-
lowing nifedipine treatment compared with non-
responders (p<0 02). In a limited study the de-
pressed PHA response was generally accompanied
by reduced neutrophil function.

Nifedipine is therefore effective in treating some,
but not all, patients with RP. Nifedipine suppresses
cellular function in some patients, and it is of interest
that this occurs predominantly in patients with a good
clinical response to the drug.

Treatment of a rabbit experimental arthritis with
177Lu in chelator liposomes. D. R. Bard, C. G. Knight,
D. P. Page-Thomas. Strangeways Research Labora-
tory, Worts' Causeway, Cambridge CB1 4RN.

The hydrophobic chelator, 3-cholesteryl,
6-[N'-iminobis (ethylenenitrilo)-tetra-acetic acid]
hexyl ether (Chol-DTTA) can stably incorporate tri-
valent cations of radioactive heavy metals into lipo-
somes, and radionuclides injected in this form into
the synovial cavity become rapidly associated with
the synovium and are well retained by the joint. We
have treated an experimental arthritis in rabbits with
the 8/y emitting isotope, '77Lu, bound to chelator
liposomes. The energy and half life of 177Lu resemble
those of '69Er, which has been used to treat human
interphalangeal joints, whlich are of comparable size
to rabbit knees.

Distearoylphosphatidylcholine liposomes, con-
taining 10 mole % Chol-DTTA complexed with
'77Lu were injected unilaterally into the synovial
cavities of the knees of rabbits which had been
induced bilaterally with experimental arthritis three
weeks previously. The doses were 0 087, 0-175, and
0'35 MCi/joint delivered in 2 mg of phospholipid.
Liposomes of identical formulation, but with non-
radioactive lutetium, were injected into the contra-

lateral joints. Retention of '77Lu in the joint was
followed by an external y-counter and the therapeu-
tic effect was monitored by measuring joint swelling
and temperature.
Both the temperature and swelling of joints

injected with 0-175 MCi decreased significantly
compared with the controls, and the other two doses,
over a 42-day period. Loss of 177Lu from the joints
was less than 1%/day. We conclude that chelator
liposomes, complexed with the appropriate dose of a
suitable 13-emitter, offer considerable potential for
radiosynovectomy.

Influence of rat strain and arthritogen on actions of
gold drugs in adjuvant-induced polyarthritis. B.
Vernon-Roberts, I. R. Garrett, M. W. Whitehouse,
P. M. Brooks, D. R. Haynes. Adelaide Rheumatol-
ogy Research Group, Department of Pathology,
University of Adelaide, South Australia 5000.

The effects of aurothiomalate (ATM) and auranofin
(AF) on adjuvant-induced polyarthritis and serum
gold levels were studied in Dark Agouti (DA),
Ginger Hooded (GH), and J C Lewis (JCL) rats
given adjuvants constituted from heat killed
Mycobacterium tuberculosis (TBC) in squalane
(TBC/SQ), TBC in triolein (TBC/TO), or CP20961
in squalane (CP/SQ). Despite the total dose of gold
being the same in animals treated with ATM or AF.
the serum gold levels were consistently lower with
AF. Moreover, there were no differences in serum
gold levels between the different rat strains or
changes after administration of different adjuvants.
In DA rats AF suppressed the arthritis induced by all
three adjuvants, but ATM was effective only against
disease produced by TBC/SQ and TBC/TO. In GH
rats animals given TBC/TO did not developed arth-
ritis and were unaffected by AF or ATM; but arthritis
induced by TBC/ SQ or CP/SQ was suppressed by AF
but not by ATM. In JCL rats arthritis induced by
TBC/SQ was potentiated by ATM and suppressed by
AF; however, animals given TBC/TO did not
develop arthritis unless treated with ATM, and ani-
mals given CP/SQ did not develop arthritis with or
without gold treatments.
Thus ATM and AF have ambivalent effects in

adjuvant-induced polyarthritis depending on the
combination of the strain of rat and type of adjuvant
used. Paradoxically ATM may provoke, potentiate,
or inhibit the disease depending upon the strain-
adjuvant combination used. The findings support the
concept that ATM and AF have different modes of
action, and that the responsiveness to arthritogens
and gold drugs may be genetically determined.
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The influence of prednisolone (PRED) and methotre-
xate (MTX) on the cell and connective tissue content of
subcutaneously implanted polyurethane sponges in
rats. B. Vernon-Roberts, S. Hay, E. G. Cleary,
O. W. Wiebkin, I. R. Garrett, P. M. Brooks, L. P.
Bignold. Department of Pathology, University of
Adelaide, South Australia 5000.

As part of a study of drug actions in chronic inflam-
mation the effects of PRED and MTX on the histol-
ogy and the content of collagen and proteoglycans of
the inflammatory tissue in polyurethane sponges
impregnated with heat killed Mycobacterium tuber-
culosis and implanted subcutaneously in hooded Wis-
tar rats for up to 63 days were studied. Drugs were
administered during the 6-day period prior to sponge
removal 7, 21, 35, 49, and 63 days after implantation.
The early phase (day 7) was characterised by a heavy
neutrophil infiltrate, small amounts of collagen, and
large amounts of proteoglycan: both drugs markedly
suppressed cellular infiltration and also reduced the
content of collagen and proteoglycan. The inter-
mediate phase (day 21) was characterised by active
granulation tissue, a marked increase in collagen, and
the persistence of abundant proteoglycan. While
neither drug had discernible effects on the cell or
collagen content, proteoglycan was reduced by
PRED treatment. The late phase (day 35 onwards)
was characterised by the progressive- maturation of
granulation tissue, the appearance ofgranulomas and
mononuclear infiltrates consistent with delayed-type
hypersensitivity (DH), and a reduced content of col-
lagen and proteoglycan. While both drugs markedly
suppressed the histological features of DH and
appeared to produce some suppression of proteogly-
can content after day 49, no change was observed in
collagen content.
The findings indicate that PRED and MTX have

profound effects on the cellular events of acute and
chronic inflammation, and influence the synthesis or
degradation of connective tissue macromolecules at
certain stages of the inflammatory process.

The effect of gold compounds on the respiratory burst
of phagocytic cells. P. Davis, C. Johnston, C. Miller,
K. Wong. University of Alberta, Edmonton, Alberta,
Canada.

Gold compounds inhibit the function of phagocytic
cells, notably phagocytosis. The possibility that they
effect the respiratory burst of these cells is the subject
of this study. Polymorphonuclear leucocytes
(PMNL) and adherent mononuclear phagocytic cells
have been isolated from the peripheral blood of con-
trols and patients with RA. The generation of

superoxide radicals (02-) has been measured using a
cytochrome C reduction technique after activation of
isolated cells by the tripeptide, FMLP, independently
of phagocytosis.
The effects of sodium aurothiomalate (NATM)

and auranofin on 02- generation have been studied.
Neither drug was cytotoxic at the concentrations
tested as assessed by an LDH assay. At concentra-
tions of 1-100 ,ug/ml NATM had little effect on the
generation of 02- although there was an inhibitory
trend with PMNL isolated from both patients with
RA and normals. In contrast, auranofin produced an
inhibitory effect on the generation of 02- in both cell
types and in both groups. This effect was most
marked in cells isolated from patients with RA.
Inhibition was seen at gold concentrations of 1 0-2- 0
,ug/ml and was in some cases preceded by a stimula-
tory effects at the lower concentrations studied
(O- 10-0- 25 Aglml).
These results show that auranofin exerts its maxi-

mum inhibitory effect on the respiratory burst of cells
from patients with RA, and in both cell types. NATM
has less significant inhibitory effect. As the products
of the respiratory burst, notably 02-, are known to be
inflammatory mediators, it is postulated that the
inhibitory effects of gold compounds may be another
mechanism by which they modulate the inflamma-
tory response seen in RA.

Pharmacokinetics of D-penicillamine in man. A. J.
Collins, L. J. Notarianni, D. H. Llewellyn, T. M.
Jefferies, J. E. Ferrie. School of Pharmacy and Phar-
macology, Bath University.

Total D-penicillamine was measured by high-
performance liquid chromatography in the plasma of
volunteers and patients with RA. Five healthy volun-
teers were each given 500 mg of D-penicillamine on
two occasions, the first following an overnight fast
with no food allowed for 2 h after dosing and the
second in the middle of a light breakfast. Blood was
collected for analysis at 1, 2, 3, 4, 6, 8, and 24 h. Six
patients with RA due to commence therapy with
D-penicillamine were similarly studied following
their first dose (125 mg) of the drug after an over-
night fast. Half-lives (t.) were calculated by linear
regression and areas under the concentration-time
curves (AUC) using the trapizoidal rule.

D-penicillamine was rapidly absorbed from the
gut. Peak plasma concentrations for both groups
were observed between 1 and 2 h. The peak plasma
concentration for the volunteers in the fasting state
was 8 04 ± 0 34 (,ug/ ml, mean ± SEM) which was
greater than that in the non-fasting state (5 54 +

0 43, p<0.02). Peak concentration in the patients
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was 2- 15 + 0 5. The decline in plasma concentration
was biphasic, with no difference in ti between the
groups, t4 5419 ± 0 58 h (controls) and 6-73 ± 1-3 h
(patients) followed by a much slower elimination
phase of 59 43 ± 9 1 h (controls) and 60'23 6-5 h
(patients). AUC for the 24 h was 83-97 1-6
,ug.h/ml (fasting volunteers) which was higher
(p<005) than that in the non-fasting state (73-19
3 0). AUC for the patients was 56 52± 16 ,ug.h/ml.

D-penicillamine is rapidly absorbed following oral
administration but absorption is significantly reduced
in the presence of food. AUC for the two groups did
not show proportionality with dose but elimination
kinetics were similar.

Genetic determinants of D-penicillamine (DP) toxicity
in rheumatoid arthritis (RA). P. Emery, G. S. Panayi,
G. Huston, S. Mitchell.* Departments of Medicine
and Rheumatology, Guy's Hospital, and *Depart-
ment of Pharmacology, St Mary's Hospital, London.

The factors determined D-penicillamine (DP) toxic-
ity in RA are uncertain. One possibility is that DP
toxicity is affected by an individual's metabolic hand-
ling of the drug. The recent demonstration that sul-
phoxidation of carbocysteine (Mucodyne), a drug
structurally similar to DP, shows a skewed distribu-
tion within a population has provided the opportun-
ity to document the 'sulphoxidation status' of RA
patients with respect to DP induced toxicity using
carbocysteine as a probe drug.

Sixty-six patients with RA who had either
developed major toxicity (thrombocytopenia, renal
or dermatological complications) (24 patients), or

had tolerated DP for 12 months without adverse
effect (42 patients) were studied. Patients were given
carbocysteine, and the sulphoxide excretion in an

8-hour urine collection was measured so that the
individuals could be classified as having extensive or

impaired sulphoxidation (ES or IS) respectively.
Fifty-five patients were also typed for HLA-A, B,
and DR antigens.
The results showed (1) a significant association

between IS and toxicity (p<0-001); (2) no associa-
tion between HLA-DR type and sulphoxidation
status; (3) a significant association between
HLA-DR3 and toxicity overall and in the ES group in
particular; (4) HLA-DR3 and IS were apparently
independent risk factors; (5) the relative risk of toxic-
ity in an individual possessing either DR3 or IS was

25; (6) there was an increased prevalence of IS in RA
compared with previous population studies.

This is the first demonstration of an association
between the sulphoxidation status of an individual
and drug toxicity.

Chrysotherapy and thrombocytopenia. R. Madhok,
T. Pullar, H. Capell, R. Sturrock, H. Dick. Centre for
Rheumatic Diseases and Department of Immun-
ology, Royal Infirmary, Glasgow.

In a study of the clinical and immunogenetic profiles
of 17 patients with rheumatoid arthritis and throm-
bocytopenia during gold therapy (platelet count per-
sistently <150 x 109/l) two clinical patterns were
distinguished without knowledge of HLA type: (1)
an early precipitous thrombocytopenia (group I: 10
patients); (2) a less dramatic, fluctuant fall (group II:
7 patients). Clinical details are shown in Table 4.

In group I eight patients had platelet counts of
<5 x 109/l, but all patients recovered and no life-
threatening haemorrhagic complications arose. Six
patients received corticosteroid therapy, and a satis-
factory response was seen after one week. Sternal
marrow aspirates performed in nine patients showed
megakaryocytosis in eight. All these patients are
HLA-DR3 positive, and of five tested all showed
antiplatelet antibodies. Two patients have received
penicillamine without toxicity.
Marrow examination performed in three of group

II patients was normal in two and showed reduced
cellularity in one. Only two group II patients are
HLA-DR3 positive (compared with group I; signifi-
cant at p<0 05 Fisher's exact test). All group II
patients have received penicillamine; four developed
a fall in platelets.
Chrysotherapy appears to be associated with two

types of thrombocytopenia. The presence of
HLA-DR3 is associated with an immunologically
mediated peripheral platelet destruction, responsive
to steroid therapy. Suppression of thrombopoiesis in
predisposed individuals not related to HLA type

Table 4 Chrysotherapy and thrombocytopenia: clinical
and laboratory features

Group I Group 11
10 7

Fall in platelets Sudden Gradual
Median (range) <5000 123 000
Lowest platelet
count (<5000-67 000) (65 000-132 000)

Median (range) 675 810
dose of gold (200-1020 mg) (300-3750 mg)

Age 55-5 55
median (range) (30-63) (41-70)

RF All sero +ve All sero +ve

ANA 4 ANA +ve 1 ANA +ve
% with DR3 100% 29%

ANA = antinuclear antibody.
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could account for group II features, or this group

might represent miscellaneous reasons for a fall in
platelets. Tissue typing seems unlikely to assist in
clinical management of either group.

Second-line therapy: an 'intention to treat': four-year
follow-up. T. Pullar, J. A. Hunter, H. A. Capell.
Centre for Rheumatic Diseases and Gartnavel
General Hospital, Glasgow.

Many short and medium term studies of individual
second-line agents -have shown that these drugs
improve inflammatory indices in patients with
rheumatoid arthritis (RA). None, however, has com-
prehensively followed up a large group of patients
over a four-year period or analysed results on an

'intention to treat' basis.
In two consecutive studies 123 RA patients were

randomly allocated to sodium aurothiomalate (GST)
(n = 49), D-penicillamine (DP) (n = 25) or

levamisole (L) (n = 49). Patient characteristics be-
tween these groups were not significantly different at
the outset. After four years 19 (39%) remained on

GST, five (20% ) on DP, and four (8% ) on L. At four
years 31 patients (63% ) originally allocated to GST,
11 (44'%) of the DP group, and 26 (53%) of the L
group remain on some form of second-line therapy.
Overall 55% of the 'intention to treat' group of 123
patients are still receiving second-line therapy after
four years. Three GST patients, one DP, and one L
died from unrelated causes during the four-year
follow-up. In addition one GST, three DP, and two L
patients were lost to follow-up.

ESR results at four years are shown in Table 5.
Haemoglobin and rheumatoid factor follow a similar
pattern. If GST, DP, and L groups are taken
together, those patients who continue to attend the
rheumatology clinic show a significant improvement
in inflammatory indices at four years irrespective of
whether or not they are receiving second-line drugs at
that stage. We do not know if the natural history of
the disease is one of improvement in these indices
over this period or if regular clinic review allows
identification of patients who might benefit from
further second-line therapy.

Absence of placebo response during second-line
therapy: an obstacle to outcome measurement in RA.
`H-A. Capcll, T. Pullar, R. Madhok, D. Lewis. Centre
for Rheumatic Diseases, Glasgow.

There is good evidence that 'second-line' drugs can

favourably influence clinical and laboratory para-

meters of disease activity in rheumatoid arthritis
(RA). However, lack of control data over prolonged
periods has precluded adequate assessment of poss-
ible modification of disease outcome.

In an attempt to generate this information three
recent second-line studies have included a placebo
group (30 in each). Patients were encouraged to
remain on therapy for at least 24 weeks, and Table 6
shows the numbers still on placebo and the propor-
tion discontinuing therapy because of lack of effect in
each study when compared with the matching active
drug. No significant clinical or laboratory improve-
ment (Wilcoxon) was seen in the subset of placebo

Table 5 Median ESR at 0 + 4 years in various subgroups

GST DP L All 2nd-
line agents

Patients who remain Initial ESR (mm/h) 68 42 27 55
on original 2nd- 4-yr ESR (mm/h) 26 26 7 21
agent at 4 yr Significance (Wilcoxon) p< 0 01 IN IN p< 005

Patients who were Initial ESR (mm/h) 68 53 48 56
receiving any form 4-yr ESR (mm/h) 26 39 32 31
of 2nd-line agent Significance (Wilcoxon) p<001 p>O 05 p<O 05 p<O 05
at 4 yr

Patients receiving Initial ESR (mm/h) 65 51 48 56
no 2nd-line agent 4-yr ESR (mm/h) 34 12 39 30
at 4 yr Significance (Wilcoxon) IN IN IN p< 005

'Intention to treat' Initial ESR (mm/h) 64 49 50 55
group* 4-yr ESR (mm/h) 32 26 25 27

Significance (Wilcoxon) p<001 p<0 05 p<O 05 p<O 05

IN = insufficient numbers.
*Full set results: GST = 33, DP = 15, L = 37.
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Table 6

Numbers discontinuing Numbers who
therapy because of continued to

24 weeks
Lack of or Side effectl
effect other

Study I
n
30 Placebo 10 3 17
30 Active 0 4 26

Study II
n
30 Placebo 14 5 11
30 Active 7 4 19

Study III
n
30 Placebo 13 3 14
30 Active 2 10 18

patients who remained on therapy for 24 weeks.
While the majority of patients who remained on

'active' compounds in studies 1 and 3 showed a

favourable change, drug 2 was ineffective, and very

few patients in this group or among the 90 placebo
patients improved. After 24 weeks drop-out from
placebo was rapid.

It may be that placebo is unnecessary when asses-

sing 'process' measures which do not appear to show
spontaneous improvement in RA. However, a con-

trol group is essential if long-term modification of
outcome is to be evaluated in a complex disease with
diverse manifestations. Since such a group cannot be
maintained at this centre, one solution might be a

two-centre matched study. Could a cohort of RA
patients managed with optimum second-line drugs be
compared with another group (supervised by a

second-line nihilist) without the use of such drugs?

Sex hormones in men with SLE and other chronic
diseases. C. G. Mackworth-Young, A. L. Parke,
K. D. Morley, K. Fotherby, G. R. V. Hughes.
Rheumatology and Steroid Chemistry Units, Royal
Postgraduate Medical School, Hammersmith Hospi-
tal, Du Cane Road, London W12 OHS.

There is substantial evidence for alteration of oes-

trogen metabolism in both males and females with
systemic lupus erythematosus (SLE), in particular an

increase in the production of C-16 hydroxylated
metabolites of oestrone. In male patients serum oes-

tradiol levels have been reported as normal or raised.
Low testosterone levels have been described in men
with SLE, and it has been suggested that this may be a

Heberden Society 115

further predisposing factor to the development of the
disease.
Serum testosterone, oestradiol, follicle stimulating

hormone (FSH), and luteinising hormone (LH)
levels were measured on two or more occasions in
nine male patients with SLE. Similar estimations
were performed on four comparison groups: male
patients with rheumatoid arthritis (10), long-term
steroid therapy (6), and renal failure on long-term
haemodialysis (11), and healthy male volunteers
(11).
Mean testosterone levels were significantly

reduced in all disease groups studied, but there was
no significant difference between patients with SLE
and those with other chronic disorders. Oestradiol
levels were normal in all groups, but there was a trend
to elevated mean levels of FSH and LH (p< 0 05 for
the haemodialysis group).
Our data confirm that testosterone levels are low in

males with SLE but show that this is an effect of
chronic disease and therefore unlikely to be a pre-
existing risk factor for the development of SLE in
men.

Oestrogen-use, menopausal status, and relationship
to rheumatoid arthritis. M. H. Liang, V. Stoker,
M. Larson, W. Willett, F. Speizer, C. Hennekens.
Robert B. Brigham Multipurpose Arthritis Center,
Brigham and Women's Hospital and Channing
Laboratories, Boston, Massachusetts, USA.

A hormonal aetiology for rheumatoid arthritis (RA)
is suggested by three recent studies suggesting that
oral contraceptive (OC) use protects against RA.
The hypothesis was examined with a US cohort com-
posed of 121 964 nurses aged 30-55 years in 1976.

In 1978 and 1980 a follow-up questionnaire was
returned by 89%/0 and 87% respectively. One
hundred and fifteen verified cases of RA were found
with 29 definite and probable RA and 86 possible
RA, giving an overall incidence of 54/100 000
person-years.
With never-OC-use as a reference, the age-

adjusted rate ratio for ever-use was 1- 1. For definite
probable RA a statistically non-significant ratio was
found. A rate ratio of 1-2 was obtained for past use.
For current use, a rate ratio of 0-8 with 95 I. confi-
dence limits of 0 3-2- 4 was obtained, which includes
the rate ratios found in previous studies. This is based
on only four RA cases among current OC users. We
were unable to substantiate a relationship between
OC-use and RA.

Postmenopausal hormone use and the relationship
between ever, past, and current use with RA was also
examined. All rate ratios were close to unitv. A
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significant age-adjusted rate ratio of 2 1 was
obtained for postmenopausal status. When type of
menopause and RA was examined, a rate ratio of 1 7
was found for naturally occurring menopause.

Sulphydryl (SH)-dependent lymphocyte-monocyte
interactions modulate antibody synthesis in rheu-
matoid patients. N. D. Hall, M. J. McKeown,
J. F. Corvalan. * Royal National Hospital for
Rheumatic Diseases, Bath, Pharmacology Group,
University of Bath, and * Lilly Research Centre,
Windlesham, UK.

Rheumatoid mononuclear cells (MNC) produce less
IgG than normal cells when stimulated with
pokeweed mitogen (PWM) in vitro. This assay
mimics an antigen-specific immune response, as it
depends on interactions between T cells, B cells, and
monocytes. We have shown that rheumatoid MNC
will make normal amounts of IgG following the addi-
tion in vitro of a simple thiol, 2-mercaptoethanol
(2-ME). Normal IgG synthesis was also observed by
MNC from patients treated with D-penicillamine.
This report investigates which cells in the system are
affected by 2-ME.

Healthy and rheumatoid MNC were cultured with
PWM + 2-ME (5 x 10-5M) for 14 days at 37 °C and
the IgG produced was assayed using ELISA. In some
experiments monocytes and lymphocytes isolated by
Percoll gradient centrifugation were preincubated
separately with 2-ME and washed before addition to
the culture system. Helper T cell function was asses-
sed by measuring interleukin 2 (IL-2) production by
MNC stimulated with PHA ± 2-ME (5 x 105M).
The results show that rheumatoid monocytes are

defective accessory cells in the IgG production assay
and that their function is corrected by 2-ME. How-
ever, both monocytes and lymphocytes must be incu-
bated with 2-ME for normal IgG synthesis to occur.
The lymphocyte subset that responds to 2-ME has
not yet been identified but is probably not T helper
cells, since IL-2 production is not stimulated by
2-ME.

In conclusion, we have demonstrated a membrane
SH-dependent interaction between monocytes and
lymphocytes that is necessary for the production of
IgG antibody. This interaction is abnormal in RA and
may be a relevant target for D-penicillamine therapy.

The role of lymphocytes and serum factors in vasculi-
tic diseases. D. G. I. Scott, D. R. Blake, A. Blann,
M. Salmon, S. Brailsford, P. Winyard, P. A. Bacon.
Rheumatology Department, Birmingham Univer-
sity, Birmingham B15 2TJ.

Vasculitis can arise de novo or secondary to connec-
tive tissue (CT) and other diseases. Lymphocytes
play an important role in some CT diseases, and
serum factors (e.g. oxidised lipoproteins which may
damage endothelial cells in vitro) may have a
pathogenetic role in vasculitis. The relationship be-
tween lymphocytes and serum factors in vasculitic
diseases is unknown.
We have studied patients with systemic necrotising

arteritis (SNA, 7), giant cell arteritis/Takayasu's
arteritis (GCA/TA, 7), rheumatoid vasculitis (RV,
11), and RA (15) by (a) staining peripheral blood
lymphocytes (PBL) with OKT3, 4, 8, and Ia mono-
clonal antibodies; (b) density centrifugation of PBL
to delineate low density ('activated') cells (LDL); (c)
measuring serum and PBL mediated cytotoxicity on
111indium labelled human endothelial cells; and (d)
measuring serum oxidised lipoproteins.

Surface marker studies showed no significant dif-
ferences between disease groups, but OKT4/8 ratios
and OKIa positive cells were highest in the GCA/TA
group. LDLs were increased in GCA/TA (9 1%),
RA (7 8%), and RV (6- 5%) compared with normal
(3 8%). Significant lymphocyte mediated cytotoxic-
ity occurred in TA (3), GCA (1), and RV (1). Lym-
phocyte studies were normal in SNA. By contrast
serum mediated cytotoxicity was increased in SNA
(15-3) but normal in GCA/TA (4 2) and RA, RV
(4.8). Oxidised lipoprotein levels were also raised
only in SNA (641 mg/l ± 52)-normal 280 mg/l.
These studies show a marked contrast between two

groups of primary (de novo) vasculitic disease: they
suggest GCA/TA reflects lymphocyte mediated and
SNA serum (lipoprotein) mediated vascular damage.
In RA lymphocyte activation reflected synovitis
more than vasculitis, and the serum results suggest
that other (non-lipoprotein) mechanisms are also
involved in RV.

Analysis of circulating immune complexes isolated by
affinity chromatography from the sera of rheumatoid
arthritis patients. R. D. Melsom, P. R. Smith, R. N.
Maini. Kennedy Institute of Rheumatology, 6 Bute
Gardens, London W6.

Circulating immune complexes (CIC) are detectable
in the sera of most patients with rheumatoid arthritis
(RA), but their composition has not been estab-
lished. In this study we have employed quantitative
and sensitive methods for the identification of the
components of CIC isolated by affinity chromato-
graphy.
CIC were isolated by an anti-Clq immunosorbent

column from the resolubilised polyethylene glycol
precipitates of sera from 35 patients with RA. The
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CIC were analxsed b\ radial immunodiffusion for
1gM. IgG, IgA, and C3, RAHA for rheumatoid fac-
tor (RF), and indirect immunotluorescence for anti-
nuclear antibod\ (ANA). IgA. C3, and ANA were
found onl1 in patients with extra-articular mani-
festations of RA (nodules, vasculitis, fibrosing
alveolitis, or Sj6gren's syndrome). 1gM (p-(0002).
IgG (p<- 005). and RF (p-- 0(002) were higher in
those with extra-articular features compared with
joint disease alone. Further analysis by Coomassie
and silver staining of polyacrxlamide gels and by the
Western blotting technique has led to the positive
identification of immunoglobulin and complement
components. The remaining polypeptides have been
provisionally identified as acute-phase reactants.
Thus we were unable to demonstrate the consistent
presence of an exogenous protein.
These studies demonstrate that RF and ANA con-

taining CIC occur in RA when extra-articular fea-
tures are present and support the concept that extra-
articular disease, but not joint disease alone, may be
mediated by CIC. They support the concept of the
autoimmune pathogenesis of RA.

Increased 6-keto-PGFcalevels and decreased red cell
deformability in patients with systemic sclerosis.
J. J. F. Belch, G. D. 0. Lowe, C. D. Forbes,
H. Capell, R. D. Sturrock. Centre for Rheumatic
Diseases, Department of Medicine, Royal Infirmary,
Glasgow.

Patients with systemic sclerosis (SS) often suffer from
Raynaud's syndrome (RS) with diminished blood
flow to the digits during spasm. Ulceration and gan-
grene with digit loss may occur. As prostacyclin
(PGI2) is of benefit in the treatment of RS in SS we
have measured endogenous 6-keto-PGF,a (PGF).
the stable metabolite of PGI2 in 15 SS patients, 15
patients with RS but no other symptoms, and 15
matched controls. Since abnormally hard red cells
(RBC) occur in other diseases associated with
impaired blood flow, we measured RBC deform-
ability (filtration technique). Results show that the
SS group have significantly elevated PGF levels com-
pared with both patients with RS alone and normal
controls (51 + 5, 11 ± 2, 16 ± 2 pg/ml). In addition
these SS patients have significantly harder RBC (1 4
0 5, 1 * 1 ± 0 10,I * 0+ O 1). A further study of 42

patients with RS of varying aetiology showed a signi-
ficant correlation between PGF and RBC hardness.
The cells of SS patients are resistant to the effects of
PGI2, and it would appear that as a compensatory
mechanism production of PGI2 is increased. Treat-
ment with exogenous PGI2 may overcome this resis-
tance and improve microcirculatory flow. PGI.,

causes a decrease in RBC deformability, and the hard
RBC in SS mav be related to the increased endogen-
ous PGI2. However, a decrease in deformabilitv
occurs in other diseases with vascular complications,
and these hard cells may only reflect chronic vascular
disease. As the diameter of RBC is greater than that
of capillaries. microcirculatory flow may be depen-
dent on cell deformabilitv. These results may have
important clinical implications and allow new
therapeutic approaches.

The incidence of metabolic bone disease in
rheumatoid arthritis and osteoarthritis. P. A. Revell,
K. C. Ng, M. Beer, B. J. Boucher, R. D. Cohen,
H. L. F. Currey. The London Hospital. Whitechapel,
London El.

Evidence for generalised bone changes in
rheumatoid arthritis (RA) has been presented by
several groups in the past. We have recently per-
formed a study of the changes in bone histology of
patients with RA and compared these with those in
osteoarthritis (OA). Iliac crest bone biopsies were
obtained with full consent from 45 RA and 41 OA
patients during orthopaedic surgical operations.
Control bone was obtained at necropsy from 20 cases
of sudden death due to cardiovascular disease. Biop-
sies were examined without knowledge of the clinical
details by conventional histology and bone mor-
phometrx using a Quantimet 720.

One-quarter of all patients showed osteoporosis,
and this was as common in OA (11 cases) as in RA
(12 cases). It was more common among those with
transparent skin assessed subjectively and those tak-
ing corticosteroids. The only case show'ing mild
osteomalacia suffered from OA. No differences were
apparent between the groups in regard to plasma
calcium (corrected), phosphorus, alkaline phosphat-
ase and 25 OH vitamin D. serum parathormone
levels, dietarv historv' or sun-light exposure. Since
we found no evidence that osteomalacia was specifi-
cally associated with RA. we conlude that this finding
by others may be related to the selection of cases.

'Seronegative rheumatoid arthritis (RA)'-a distinct
radiological entity: a controlled study versus seroposi-
tive disease. P. Lowthian, A. Woolf. J. Dow nes. J. P.
Gofton. A. Calin. RNHRD, Bath. UK. and Van-
couver. BC. Canada.

The relationship between seronegative and seroposi-
tive (IgM-antilgG RF) 'RA' remains poorly defined.
Data suggest that there are epidemiological. genetic,
and clinical differences between these entities. There
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may also be radiological differences. Records of 680
patients fulfilling the American Rheumatism Associ-
ation criteria for definite or classical RA were evalu-
ated and the 138 with 'seronegative' disease selected.
Of these, 37 fulfilled the criteria of persistent
seronegativity over at least three years preceding use

of disease-modifying therapy. Individuals with
psoriasis or other evidence of spondylarthropathy
were excluded. Those 20 patients with radiological
destruction were selected. For most seronegative
individuals two seropositive controls were selected,
each matched for sex, age (48-3 vs. 48-8 yr), and
disease duration (9 4 vs. 8-8 yr). The resulting 55
hand films were blindly evaluated. The degree of
destruction was comparable. Extrapolating from
previous experience it was hypothesised that sero-

negative films would demonstrate (1) carpal pre-

dominance with (2) loss of cartilage more than bone
and (3) relative sparing of the styloid process, often
with remodelling. With these criteria the serostatus
was correctly determined in 37 cases (p = 0-013).
When the nine individuals who had received steroids
were excluded, 33 (72%) were correctly read (p =

0 004). The specificities for the defined changes were
77 and 80% respectively.

In conclusion, seronegptive 'RA' may be dif-
ferentiated from seropositive disease by both the pat-
tern and nature of the radiologicial destruction in the
majority of cases. These data suggest different
pathogenic mechanisms.

Genetic linkage studies of familial rheumatoid arth-
ritis. M. A. Khan, T. S. Yamashita, I. Kushner. Case
Western Reserve University/Cleveland Metro-
politan General Hospital, Cleveland, Ohio, USA.

A genetic linkage analysis of our first seven informa-
tive multiple case families (MCF) with rheumatoid
arthritis (RA) suggested a loose linkage at best
between HLA-DR locus and a postulated disease
susceptibility (DS) locus for RA. In that study a

dominant mode of inheritance was assumed, with no

consideration for the degrees of penetrance. We now

report an analysis done on 24 MCF with RA,
together with ascertainment corrections and con-

siderations for penetrances.
HLA-A, B, C, DR haplotypes were determined.

DR4 allele was presented in 30 of the total of 42 RA
patients tested in these families (71 'Y% ); its frequency
in the general population is 27 3'%o (p<0-001). We
found that genetic susceptibility to RA has a domin-
ant mode of inheritance with greater penetrance for
females than males. The mean estimated DS gene
frequency was 0 35, and the estimated degree of
penetrance for males was 0- 27 and for females 0 43.

Using the aforementioned parameter values and
assuming a dominant mode of inheritance, we calcu-
lated log-likelihood function values. The grid of
recombination fractions for 0, 0( 1, 0 2, 0( 3, 0( 4, and
0 5 were obtained in males and females separately
using a pedigree analysis program, PAP. The overall
log-likelihood function value was maximum when
both recombination fractions were 0, implying that
the maximum likelihood estimates of recombination
fraction for both males and females lie between 0 and
0-1.

This finding strongly suggests tight linkage be-
tween HLA-DR locus and the postulated DS locus,
although conversion of this value tolod score yielded
a still indecisive linkage value, based on Morton's
criteria. Studies of more families and additional gene-
tic markers are needed.

HLA and properdin factor B (Bf) in rheumatoid arth-
ritis. P. Dyer, D. M. Grennan, K. Walton, P.
Klimiuk, W. Dodds, R. Clague, R. Harris. University
of Manchester, Rheumatic Diseases Centre, Hope
Hospital, Salford; Rheumatism Research Centre,
Manchester Royal Infirmary; Department of Medi-
cal Genetics, St Mary's Hospital, Manchester.

There is a well documented association between
rheumatoid arthritis (RA) and HLA-DR4. We have
studied the frequencies of Bf phenotypes and of dif-
ferent HLA-DR4-containing haplotypes in unre-
lated RA cases and local controls in an attempt to
discriminate between DR4 per se versus a linked
gene as responsible for disease susceptibility.
Three common DR4-containing haplotypes were

identified in a study of 23 RA families: B44 BfS
DR4; B40 BfS DR4; B15 BfS DR4. Forty-eight
DR4-bearing haplotypes have been identified in
parallel studies in non-RA families. The B15 BfS
DR4 haplotype was more frequent in RA (18% v
4%).
Bf phenotyping was carried out in 353 RA cases

using high voltage agarose gel electrophoresis. In
RA there was an increase in frequencies of both the
BfS allotype (85%YO v 78'%; p(c) = 0 005) and the
BfSS phenotype (75'%, v 61 '%,; p(c) = 0 0002) and a
decrease in frequencies of the BfF, allotype (0- 6%M v
2 2'2%; p(c) = 0 03) and the Bf FS phenotype (1 8 '%, v
29%,; p(c)=(d)0007). The frequencies of BfS in DR4
positive and DR4 negative RA were similar so that
the findings were not accounted for by linkage dis-
equilibrium between DR4 and BfS.

These findings suggest that genes within the major
histocompatibility complex other than HLA-DR4
may influence susceptibility to RA.
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Genetic markers in pauciarticular onset juvenile
chronic arthritis. P. J. Hall, S. J. Burman, M. R.
Laurent, D. Briggs, H. Venning, A. Leak, B. M.
Ansell. Clinical Research Centre, Northwick Park
Hospital, Harrow, Middlesex, and Guy's Hospital,
London.

The histocompatibility antigens HLA-A, B, C, and
DR have been studied in 149 British Caucasian chil-
dren with pauci-articular onset juvenile chronic arth-
ritis; 120 of these have also been typed for C4 A and
B allotypes. Boys aged 9 years and over were

excluded because of the high incidence of juvenile
spondylitis among them. The clinical features, includ-
ing the occurrence of chronic iridocyclitis and the
total number of involved joints, as well as the pres-

ence or absence of antinuclear antibodies, were com-

puter based to facilitate complex analysis of associa-
tions. A comprehensive, well-validated antiserum
panel has been assembled for the recognised antigens
DR1-10, with emphasis on the definition of the dif-
ficult cross-reacting antigens DR5 and DRw8. There
are strong positive associations with HLA-A2, Bw 16
(w39), DR5, DRw8, C4A4, and C4B2, and negative
with DR7.

Findings suggest that A2, DRw8, and C4B2 may

be markers for this subgroup and that DR5 and DR2
are primarily associated with the presence or absence
respectively ofANA, irrespective of chronic iridocyc-
litis. The occurrence of chronic iridocyclitis corre-

lates with B15 (Bw62) and negatively with B12
(Bw44). The C4A4, B2 combination is increased,
and it is likely that this group is associated with the
DRw8-C4A4-C4B2-Bw39 haplotype.
These results suggest that pauciarticular juvenile

chronic arthritis is a distinct, genetically complex
entity and have important implications for disease
susceptibility, mode of inheritance, and patho-
genesis.

Sacroiliac changes at the 10-year follow-up ofjuvenile
chronic arthritis previousl tissue typed for HLA-A
and B loci. R. Burgos-Vargos, M. Ann Hall, Barbara
M. Ansell. Juvenile Rheumatism Unit, Taplow.

Sixtv -six children with earls juvenile chronic arthritis
seen during 1973-4 were tissue typed for HLA-A
and B. Sixteen of these carried HLA-B27. At this
time onl, three of the 66 had sacroiliitis of spondylitic
tv pe; in two this was bilateral and in one unilateral.
These three were all HLA-B27.
The 10-year follow-up of these patients has now

been completed. Bilateral sacroiliitis of spondvlitic
type is now present in nine of those 16 carrying
HLA-B27 and in none of the remainder. Seven of
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these nine are boys and all had a pauciarticular onset
with a mean age of 10 years. The seven B27 positive
without sacroiliitis, of whom five were girls, had a
much younger age of onset, which was systemic in
three and polyarticular in four. Other sacroiliac
changes included narrowing of the joint space with-
out erosion in six patients with severe hip involve-
ment; one carried B27, five did not. Erosions without
sclerosis or narrowing were seen in one patient who
had had systemic onset of disease followed by wide-
spread polyarthritis and who was B27 negative. The
excess of sacroiliitis in those carrying B27 supports
the contention that juvenile spondylitis frequently
presents as a peripheral arthritis.

HLA antigens in rheumatoid arthritis patients with
normal or elevated serum antibody levels to native
type II collagen. P. S. Klimiuk, R. B. Clague,
K. Walton, D. M. Grennan, P. Dyer, I. Smeaton,
R. Harris. Rheumatism Research Centre, Royal
Infirmary, Rheumatic Diseases Centre, Hope Hospi-
tal, Department of Medical Genetics. St Mary's Hos-
pital. Manchester.

We have determined the HLA-A, B. and DR anti-
gens in 60 patients with RA who had normal serum
antibody levels to native type II collagen (coll.)
(<1-26 units! ml) measured by radioimmunoassay,
and compared their frequencies with those in 52
patients who had elevated serum antibody levels to
native type ll coll. (>1-26 units/ml). Both groups
were also compared with our panel of 163 normal
controls. A comparison of clinical features was made
between both groups, and showed little difference
except in the incidence of rheumatoid factor and
positive family history. The results of relevant HLA
antigens are shown in Table 7.
There was an increase in DR4 and decrease in

DR7 in the normal coll. antibody RA group com-
pared with controls, whereas in the elevated coll.
antibody RA group the only difference was a
decrease in DR2. Comparison between both RA
groups showed an increased incidence of DR4 in the
normal coll. antibody group, whereas the elevated
coll. antibody group showed an increased incidence
of DR7. 71 of the elevated coll. antibody RA
group possessed DR3 and/or DR7 compared with
301% in the othergroup (p<r<0 001 ). The 23 patients
with DR3 had higher antibody levels (range
2-23-23 6 units/ml, median 12 9 units/ml) than the
29 patients without DR3 (range 1-72-248 units/ml,
median 5 60 units/ml) (p (0(003).

This suggests that patients with elevated serum
antibodies to native type II collagen form a distinct
genetic subset of RA.
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Table 7

DR antigens Rheumatoid arthritis Controls n = 163

Collagen Collagen Fisher's Fisher's
antibodY antibody p (corrected) p (corrected) x 11
normal elevated x 11
n =60 n =52 Ab+ Ab-

NO'c). (io No. ¼o No.

1 19 317 18 346 36 22 1
2 8 13 3 4 7-7 41 25-2 0 043
3 15 25 0 23 44-2 0 275 53 32 5
4 39 65 0 18 34 6 0-013 55 33-7 0( 003
7 4 6 7 17 32 7 0 0047 39 23-9 0(021
Blank 23 38-3 12 23-1 51 31 3

HLA antigens in Felty's syndrome. P. T. Klouda, S.
Corbin, B. A. Bradley, M. J. Ahern, P. J. Maddison.
UK Transplant Service, Bristol and Royal National
Hospital for Rheumatic Diseases, Bath.

Felty's syndrome, comprising rheumatoid arthritis
(RA), splenomegaly, and neutropenia, is regarded as
a distinct subset of RA. Since it has been suggested
that there is a very strong association with
HLA-DR4,i we have studied a large group of
patients who fulfil criteria for Felty's syndrome.
Twenty-eight individuals with RA, splenomegaly,
and persistent neutropenia of less than 1500 x 109/l
were genotyped for HLA-A, B, C, DR, and comple-
ment allotypes. The antigen frequencies were com-
pared with those of our normal control panel.
The results of relevant antigens are shown in Table

8. All but one patient were HLA-DR4 positive.
Furthermore, in 14 patients (50()", ) DR4 was the onlx
antigen detected, suggesting homozvgosity for DR4.
The increases of HLA-DR3 and B8 were not signifi-
cant. No other HLA-B locus antigen showed an
increased frequency, and there was no suggestion of a
particular HLA haplotype being associated with
Feltv's svndrome. We confirm, therefore. in a large
population of Felty's patients, the striking association
of HLA-DR4 with Feltv's svndrome. which even

Table 8 HLA atntigenis in FeltY's sYndronie patietits antid
conitrols

HLA Feltv's Cotitrols p (corrected)
antigeti syndrome

patients
n=28 n=87

DR4 96-4 264 <-05 x lt-
DR3 32-1 19-5 NS
B8 42-8 23-6 NS

exceeds that of ankvlosing spond\-litis and
HLA-B27. Moreover, it appears that it is DR4 itselt
which is the markler associated with susceptibility to
Felt\ 's s\ ndrome. rather thain a particular HLA
haplotx pe.

1 Dinant H J. et al. Artliritis Rheuni 1980: 23: 1336.

Apatite-associated destructive arthritis. P. A. Di-
eppe, J. Bradfield, M. Dohert\ C. Hutton. D. G.
Macfarlane, 1. Watt. Departmenits ot Medicine,
Radiodiagnosis. and Pathology. Bristol Roxal Infir-
mar\,. Bristol BS2 8HW.

Apatite-associated joint destructioni has beeti
described in the shoulder. We have seeni several cases
with other joints inwolved and in the context of other
diseases. This suggests a mechanism ot joint tailure
rather than a specific disease entit\
There were 12 paltients (1 1 women. 1 mian ) \ith ati

age ranige of 65-83 \ears. I he main joints involved
were shoulders (9) atnd kniees (7). Clinical teatures
included rapid progression to disabling arthritis with
marked instability and large cool effusions. Plain
radiographs were similar in all cases. characterised by
attrition of cartilage and subchondral bone and a
paucitx of reparative changes. "9Tc MDP scans (six
patients) showed diffuse, increased uptake in the
bone phase. (MDP=methylene diphosphonate.)

Synovial fluids were viscous, often blood-stained,
low in cell count (predominance of mononuclear
cells), and contained numerous calcific particles.
Synovial biopsy (four patients) showed surface de-
position of fibrin, synovial cell hyperplasia, calcific
deposits in all layers of the synovium, and minimal
cellular infiltration. Light and electron microscopy
showed no evidence of intracellular particles.

Osteoarthritis or pyrophosphate arthropathy was
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seen in the other joints of eight patients. Four had
calcific periarthritis, one had acromegaly, and one
had classical RA.
This unusual, rapidly destructive arthropathy can

develop in a number of joint sites and in several
disease settings. The mechanism and the role of cal-
cific particles remains uncertain.

Practical results of treatment with antirheumatoid
drugs. P. W. Thompson, J. R. Kirwan, C. G. Barnes.
The London Hospital and Medical College, London
El.

Reappraisal of disease modifying anti-rheumatic
drug (DMARD) therapy in rheumatoid arthritis
(RA) has raised the possibility that the risks of treat-
ment outweigh the benefits.
To provide more information a retrospective sur-

vey of the case notes of 325 patients with RA was
performed. Patients were randomly selected from the
2320 RA patients indexed in one department.
Improvement and deterioration were defined by the
contemporary written notes of the managing physi-
cian. Analysis employed the life table method.
A total of 247 case notes could be adequately

analysed. 158 patients had received one or more
DMARDS constituting 251 drug/patient exposures.
Improvement followed drug/patient exposure in
57%, of cases after a mean duration of 3-2 months
(range 0-7 months). 9% occurred within one month
and 22%YO within 2 months. Of those patients with-
drawn from treatment after less than 2 months 25%
subsequently improved without further DMARD
treatment. Only 50% of patients were still receiving
DMARD therapy after 8 months and only 25%A) after
two years. The majority of withdrawals resulted from
adverse reactions in the first six months of treatment.
There was no relationship between patients
responses to sequential DMARDS.
These results support the need for a formal

reassessment of the overall benefits of DMARD
therapy in RA.

Immunosuppressive therapy of lupus nephritis. J. H.
Klippel, H. A. Austin, N. leRiche, J. E. Balow, J. L.
Decker, National Institutes of Health, Bethesda,
MD, USA.

During 1970-81, 107 patients with active lupus
nephritis entered into randomised, long-term pro-
tocols comparing five treatment programmes: pre-
dnisone (P), azathioprine (A), cyclophosphamide
(C), cyclophosphamide plus azathioprine (C/A), and
trimonthly bolus intravenous cyclophosphamide
(IV-C). After a median follow-up of 75 months the

patients treated with immunosuppressive drugs have
shown less progression to end-stage renal failure
(ESRF) requiring chronic dialysis or transplantation.

Table 9

P A C CIA IV-C

No. patients 28 19 18 22 20
No. ESRF 7 5 3 2 1
Probability

ESRF at
75 months &27 0-22 0-12 0-13 0-07

Preservation of renal function by IV-C was particu-
larly evident in patients with severe renal histological
abnormalities. In patients with moderate to advanced
chronic change ESRF developed in 0/15 IV-C com-
pared with 7/18 treated with P (p<0 05, Gehan).
Herpes zoster infections were significantly

increased in patients treated with cyclophosphamide
(19/60 C, C/A, IV-C versus 4/47 P, A; p<0-01).
Haemorrhagic cystitis was limited to programmes of
oral cyclophosphamide (6/40 C, C/A versus 0/67
IV-C, P, A; p = 0 002).
We conclude that treatment of lupus nephritis with

intermittent, bolus IV-C preserves renal function
with few serious complications.

Double-blind controlled study of total lymphoid
irradiation (TLI) in rheumatoid arthritis (RA). A.
Calin, H. J. Calin, E. Field, A. Tanay, S. Strober, R.
Hoppe, H. Kaplan. Stanford University, USA, and
Royal National Hospital for Rheumatic Diseases,
Bath.

Uncontrolled data suggested that intractable RA
could be helped by 2000 rads given in divided doses
to the mantle and inverted Y ports as TLI. Long-term
safety is implied by a 20-year experience with Hodg-
kin's disease, where 4400 rads is given with less
shielding. Malignancy has been strikingly absent.

Thirty patients with RA who had failed on both
gold and penicillamine (and cytotoxics in 80'%, ) were
randomly allocated to a double-blind study: low dose
TLI (LD: 200 rads) or high dose (HD: 2000 rads)
over five weeks. To date 20 patients have completed
six months. There were dramatic differences between
those receiving HD and LD. Morning stiffness (MS)
decreased by >500% in 10 of 11 patients on HD,
compared with 1 of 9 patients on LD. Increase in MS
occurred in none on HD, but in 6 on LD (difference
p<0 001).
A global composite score was used to include func-

tional evaluation, grip strength, and other modalities.
Eight of 11 on HD improved by at least 25 (Y com-
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pared with 1 on LD (p<0-001). Joint tenderness
improved by at least 50% in 7 on HD and 1 on LD.
Deterioration occurred in 2 and 7 respectively
(p< 0 01). Joint swelling improved in 10 on HD and 5
on LD (p<0 05). Nausea and fatigue developed in
the majority on HD. Staphylococcal pericarditis
occurred in one patient on HD who also had Felty's
syndrome, while one on LD developed herpes zoster.
A reversal of suppressor: helper T cell activity occur-
red in those on HD.

In conclusion, TLI appears efficacious in RA and
well tolerated over the short-term. By extrapolation
from Hodgkin's disease it may be safe in the long
term.

Idiotypic cross-reactions of monoclonal human lupus
autoantibodies. Y. Shoenfeld, D. A. Isenberg, J.
Rauch, M. P. Madaio, B. D. Stollar, R. S. Schwartz.
Department of Hematology-Oncology, New Eng-
land Medical Center, Boston, USA.

SLE is characterised serologically by the spontane-
ous production of numerous, apparently distinct,
serum autoantibodies. Besides their ligand-binding
specificities lupus autoantibodies have idiotypic
specificities, or serological markers of their hyper-
variable regions. Idiotypic cross-reactions were
evaluated in 60 polynucleotide-binding monoclonal
lupus autoantibodies (Mab) produced by human-
human hybridomas from seven lupus patients. Three
anti-idiotype reagents were prepared by immunisa-
tion of rabbits or a mouse with Mab from two
patients. Binding of the three reagents to their
corresponding idiotypes was inhibited by one or
more polynucleotides, an indication that the anti-
idiotypes reacted with the variable regions of the
autoantibodies.

Forty of the 60 Mab tested reacted in one or more
competitive immunoassays; 15 reacted with one
anti-idiotype, 10 with two anti-idiotypes, and 15 with
the three anti-idiotypes.
The idiotypic cross-reactions of immunoglobulins

from these unrelated patients suggest that the auto-
antibodies are derived from related families of germ-
line genes that are expressed by patients with SLE.

Anticardiolipin antibodies: detection by a new solid
phase radioimmunoassay: striking association with
thrombosis. E. N. Harris, A. E. Gharavi, M. L. Boey,
B. Patel, C. Mackworth-Young, S. Loizou, G. R. V.
Hughes. Rheumatology Unit, Royal Postgraduate
Medical School, Hammersmith Hospital, Du Cane
Road, London W12 OHS.

We report the development of a sensitive solid-phase

radioimmunoassay to detect anticardiolipin anti-
bodies. The assay was considerably more sensitive
than precipitation methods currently used in the
VDRL test.

Elevated anticardiolipin antibody levels were
detected in 60'% (n = 75) of patients with SLE. There
was a striking correlation of elevated anticardiolipin
antibody levels with the lupus anticoagulant
(p<O001), venous and arterial thrombosis
(p< 0-001), and thrombocytopenia (p< 005).
Of 20 patients with the highest levels seven had

cerebral infarction, six had venous thrombosis, five
had thrombocytopenia, and two had pulmonary
hypertension.

Anticardiolipin antibody binding was inhibited up
to 84% by cephalin and up to 75 '%Y by sphingomyelin
in 20 sera tested. Although anticardiolipin antibody
was inhibited in some sera by ss DNA and ds DNA,
there was no correlation between anticardiolipin and
anti-DNA antibody levels.
We propose that these antiphospholipid antibodies

found in SLE and related autoimmune disorders may
be associated with vascular damage and thrombosis.
In particular, they may play an important role in
producing the vascular abnormalities seen in lupus of
the central nervous system.

Frequency of autoantibodies to nRNP, Sm, Ro(SSA),
and La(SSB) in connective tissue diseases using an
ELISA technique. P. J. Maddison, R. P. Skinner, D.
Brennand, D. Hough. Royal National Hospital for
Rheumatic Diseases and the University of Bath.

Autoantibodies to the small RNA-protein antigens,
nRNP, Sm, Ro(SSA), and La(SSB), can be detected
by immunodiffusion in 70% of SLE patients but in
5 'Yo or less in rheumatoid arthritis (RA),
scleroderma, or polymyositis. Sensitive and specific
solid-phase assays have been developed for each of
these antigens utilising affinity purified antigens in an
enzyme-linked immunoassay (ELISA). Serum from
patients with SLE and other connective tissue dis-
eases was analysed by ELISA and the results com-
pared to immunodiffusion.

High titre antibodies to one or more of these anti-
gens were detected by ELISA in all 35 SLE patients
positive for precipitins and in five of 19 SLE patients
without precipitins. By ELISA, anti-Ro was detected
by ELISA in 50%i of SLE patients, anti-nRNP in
40'%, anti-Sm in 33%, and anti-La in 17%. However,
antibodies to one or more antigens were also
detected, usually in low titre, in 19 of 47 RA patients,
in 17 of 23 patients with scleroderma, and in five of
11 patients with polymyositis. As observed with
immunodiffusion, positive linkage was noted be-
tween anti-Ro and anti-La (p<0-001), anti-nRNP
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Table 10 Frequency ofantibodies to nRNP, Sm, Ro(SSA), and La(SSB): ELISA compared with immunodiffusion (pptn)

Patient group Anti-nRNP Anti-Sm Anti-Ro Anti-La

pptn ELISA pptn ELISA pptn ELISA pptn ELISA

SLE, n=52 25 48 7 33 25 50 15 17
RA, n=47 0 2 0 23 2 28 0
Polymyositis, n=11 0 0 2 18 9 27 9 9
PSS, n=23 9 22 0 69 4 52 0 0
Normal controls,
n=20 0 0 0 0 0 0 0 0

PSS = scieroderma patients.

and anti-Sm (p<0 005), while there was a negative ceeding to a biochemical analysis of the associated
association between anti-La and anti-nRNP antigens using protein A facilitated immuno-
(p<0-05). Not previously recognised was the strong precipitation from radiolabelled cell extracts. The
linkage between anti-Ro and anti-Sm (p<0 001) data emphasise the clinical specificity of the anti-
both in SLE and also in patients with other connec- bodies and the very restricted number of cellular
tive tissue diseases (Table 10). components that elicit an immune response. The
The use of this sensitive assay therefore has a antigens are mainly proteins, often present in com-

limited role as a diagnostic tool. It demonstrates, plexes with additional protein or nucleic acid
however, that there is a relationship between the molecules. Molecular weights estimated by SDS-
immune responses to these antigens and shows that PAGE include Ro (55 000), La (47 000), Jo-1
the production of anti-Ro and anti-Sm is closely (50 000), SL (32 000), PCNA (35 000), RNP (often
linked, a feature which had not been recognised pre- 63 000), and PL-7 (78 000).
viously. In myositis the majority of antibodies studied were

directed at transfer RNA related antigens, including
Cellular protein and RNA antigens in autoimmune aminoacyl-tRNA synthetases. In experiments using
disease. R. M. Bernstein, C. C. Bunn, G. R. V. a cell extract capable of joining radiolabelled amino
Hughes, A. M. Francoeur, M. B. Mathews. acids to their cognate tRNAs, the commonest specif-
Rheumatology Unit, Royal Postgraduate Medical icity, anti-Jo-1, inhibited charging with histidine,1
School, Hammersmith Hospital, London W12, and while PL-7 antibody inhibited charging with
Cold Spring Harbour Laboratory, NY, USA. threonine. Further antigens in this series are under

study. Molecular characterisation of the cellular anti-
Antibodies directed at cellular antigens are common gens may yield clues to the aetiology of both the
in systemic autoimmune disease. We have surveyed disease and the concomitant, specific autoimmune
the prevalence of 22 autoantibodies in sera from response.
1223 patients and controls by counterimmuno-
electrophoresis and immunofluorescence, then pro- 1 Mathews M B, Bernstein R M. Nature 1983; 304: 177.

Notes
Physical medicine and
rehabilitation
The 9th Congress of Physical Medicine and Rehabilitation
will be held on 13-18 May 1984 in Jerusalem, Israel.
Details from J. Chaco, MD, PO Box 983, Jerusalem 91009,
Israel.

European congress
The Seventh Congress of the European Society of Oph-
thalmology will be held on 21-25 May 1984 at Helsinki,

Finland. The provisional programme is now available.
Details from the Secretariat, Seventh European Ophthal-
mology Congress, c/o Holland Organising Centre, 16 Lange
Voorhout, 2514 EE The Hague, Holland.

Osteoporosis
A Consensus Development Conference on Osteoporosis
will be held at the National Institutes of Health (NIH).
Bethesda, Maryland, USA, on 2-4 April 1984. It will
consider the causes, prevention, and treatment of
osteoporosis. Details from Mr Peter Murphy, Prospect
Associates, Suite 401, 2115 East Jefferson Street,
Rockville, Maryland 20852, USA.
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