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HEBERDEN SOCIETY

At a Clinical Meeting at the Queen Elizabeth
Hospital, Birmingham, on Friday, March 25, 1966,
the following papers were given:

Observations on Nail-Fold Capillaries in Health and
Collagen Disorders, by DR. D. J. HUMPSTON and DR. I. S.
BUCHANAN (Birmingham): Nail-fold petechiae are well
known to occur in patients with connective tissue dis-
orders. By means of reflected light microscopy and
photomicrography it is possible to recognize a stage before
haemorrhage occurs from the nail-fold capillaries, when
these are only dilated; recognition of this feature and
careful measurement of the capillary diameters would
assist in supporting a diagnosis.

In connective tissue disorders there may exist two
separate populations of capillaries, one of these being
diseased. The capillary wall is the site of antigen-
antibody reactions in a number of known allergic dis-
orders and it would be an attractive hypothesis to postu-
late that such a reaction in connective tissue disorders
was responsible for capillary damage.

Discussion.-PROF. E. G. L. BYVWATERS (Taplow): The
very high figures in scleroderma are interesting. Telan-
giectatic changes in nail folds in dermatomyositis and to a
less extent in systemic lupus are expected but are not seen
under ordinary conditions in scleroderma; you had
almost as high figures in scleroderma. Is this in any
way due to your controlled temperature conditions and
have you any observations on the results of lower tem-
peratures?
DR. HUMPSTON: I should like to quote again results

we have obtained. I did not make a slide of these, for it
is difficult to understand charts when these are projected
momentarily. The figures for scleroderma are that nine
of fourteen patients (64 per cent.) showed nail-fold
petechiae visible to the naked eye, whilst microscopically
the abnormality was found in thirteen (99 per cent.).
The figures for systemic lupus erythematosus were slightly
lower-being 62 and 93 per cent. respectively of the 29
cases examined. In dermatomyositis the corresponding
figures were 43 and 72 per cent. of seven cases. I do
not think that these findings were due to temperature
conditions though control of temperature is important
when comparing different disorders. The temperature of
the finger was not allowed to vary more than one degree
on either side of normal. Cooling the finger considerably
reduces capillary blood flow and vessel diameter.

PROF. E. G. L. BYWATERS (Taplow): In the distribution
curve which you showed, was the distribution made up of
averages from each case, or measurement of all capillaries
that you had measured?

DR. HUMPSTON: The distribution curve was a frequency
histogram of mean loop diameters of the fifty patients.
In an individual the curve showing the frequency of
particular capillary loop diameters is similar to that
shown though is rather flatter; the curve as shown was
intended to make the form of the curve clearer and yet
include all patients. Some patients with connective
tissue disorders have a normal capillary population but
in others the mean loop diameter is very large.

PROF. J. H. KELLGREN (Manchester): I was interested in
the negative findings in patients with rheumatoid arthritis,
because such patients from time to time do get nail-fold
haemorrhages. Did your cases include such, or are
these re-classified into something else?
DR. HUMPSTON: In this investigation we studied eleven

cases of rheumatoid arthritis. None of these had
changes recognizable either with the naked eye or micro-
scopically.
DR. J. J. R. DuTHIE (Edinburgh): I think we are all

aware that the vasomotor state of capillaries depends as
much on the ambient temperature as it does on the
temperature in your little box. Was the room that the
subjects were in maintained at something like a constant
temperature? We showed a year or two ago in some con-
nective tissue disorders including rheumatoid arthritis
that there is a lowered capillary resistance to negative
pressure applied to the skin, and we interpret this as
meaning not so much a fault in the capillary itself, but a
fault in the supporting connective tissue. I suggest that
this defect, rather than antigen/antibody damage to the
capillary wall, might be the cause.
DR. HUMPSTON: The room in which we worked was

not maintained at an exactly constant temperature, but
this probably varied very little as the room was centrally
heated. I do not think that minor changes oftemperature
would have affected our observations.

Rheology of Synovial Fluid, by DR. A. J. PALFREY and
PROF. D. V. DAVIES (London): The viscosity of synovial
fluid has been studied using a Weissenberg Rheogonio-
meter, a sophisticated cone and plate viscometer. The
lower conical platen is rotated at constant speed; the
torque on the upper flat platen is measured with a rigid
lever, which operates a transducer; thus the viscosity
may be calculated. The machine also measures any force
between the two platens during rotation, whilst maintain-
ing constant geometry of the sample; this force, when
present, is called the normal force.
The properties of cattle synovial fluid from two joints

have been studied. It has been confirmed that viscosity
varies with shear rate, i.e. that the fluid is non-Newtonian.
Normal force has been observed at high shear rates, and
its behaviour will be discussed.
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Discussion.-DR. V. WRIGHT (Leeds): How much fluid
do you actually get from the radio-carpal and the tibio-
tarsal joints, respectively, and how much fluid do you
need in your rheometer? Also, have you been using
pooled specimens, and have you any evidence of whether
there are age changes?
DR. PALFREY: The minimal volume of fluid the machine

will use is 0 5 ml., but for that you need to have the
machine working perfectly and to be skilled in its use;
and when these experiments were done neither of these
applied. Samples of about 2- 5 ml. were used. The
amount obtained from any particular joint varies con-
siderably, being sometimes as much as 10 ml. and at other
times less than 1 ml. No specimens were pooled, they
were all from individual joints. We have not studied the
effect of age on viscosity, though it obviously needs
doing.

PROF. DAVIES: May I elaborate just a little on this.
Everyone is aware that the fluid is Newtonian. That is
nothing new, but the new things here are the peak values,
and the normal force values. The extraordinary thing
about the normal force is that in some joints, at a given
shear rate, it may be positive at first and negative later or
perhaps the reverse of this. Also I think we shall have
to get away from the idea which I rather think Dr.
Palfrey gave, and that is that these molecules of hyaluronic
protein or hyaluronic acid are long chains. I don't
think anyone believes them to be extended long chains-
they are coiled. I think we must think of them as spheres
or ovoids, and the question of the orientation of such
forms during movement must be considered and I think
takes us into a realm of rheology which is almost beyond
me, but that is the situation.

PROF. E. G. L. BYWATERS (Taplow): Arising out of that,
I wonder whether Prof. Davies or Dr. Palfrey would
explain in rather simpler terms what "upward" and
"downward" forces mean in terms of the constitution of
the fluid. Are they related to the salt content, the protein
content, or the hyaluronic acid-protein complex? What
do these terms mean?
DR. PALFREY: To start at the force end of this question

-we are using a cone and plate viscometer which is not
the form of most joints. It does show that when move-
ment is occurring between two joint surfaces you get a
downward force on the lower platen. There is a sugges-
tion that if this shear rate does in fact occur in a living
joint then arising from the motion of the fluid there may
be a force tending to hold the two bones apart. This
depends very much on the shear rate and that in turn
does depend on the gap between the two surfaces. We
have no precise information on the gap between the two
surfaces. I think the most relevant thing is the relative
flatness of the surface cartilage, and electronmicroscopic
studies have shown how remarkably flat that is-far
flatter than any manufactured surface. As to how this
ties up with the chemistry of the fluid I have no informa-
tion to contribute. Has Professor Davies anything to
add?

PROF. D. V. DAVIES: No, but I believe we have to think
in terms of something other than long chains. It is
unlikely that viscosity changes depend on extension and
orientation of such chains. There was one other point
relevant to Professor Bywaters' question. The shear
rates which we have used are within physiological limits.
There is good reason for believing that these conditions
may well obtain in a normal living joint.

DR. PALFREY: I think the recent work of Linn
and Sokoloff (1965), in which bovine cartilage is
put into a modified centrifuge to extract the fluid from
the cartilage, so producing a fluid with very different
properties, does suggest there is some sort of a barrier at
the surface of the cartilage. This does not strengthen the
idea that the cartilage is behaving as a sponge.
Linn, F. C., and Sokoloff, L. (1965). Arthr. and Rheum., 8, 481.

Hyaluronic Acid of Synovial Fluid: Polymeric Status as
an Index of the Action of Drugs, by DRS P. J. L. HOLT,
M. How, V. LONG, C. F. HAWKINS, and S. A. BARKER
(Birmingham): Various attempts have been made to
assess anti-inflammatory drugs. Some methods measure
the effectiveness of a drug in suppressing artificially-
induced inflammation. Others rely on the subjective
evaluation of patients. In certain arthritides, such as
rheumatoid arthritis, the hyaluronic acid of synovial
fluid is partially depolymerized. This change appears to
indicate an "inflammatory" component, and rarely
affects the synovial fluid in osteo-arthrosis. Anti-
inflammatory drugs, such as corticosteroids, cause con-
version of hyaluronic acid from the depolymerized to the
polymerized state, and we have used this fact to assess the
effect of other drugs, such as aspirin and indomethacin.

Discussion.-DR. J. H. GLYN (London): Would
measurement of viscosity be a simpler method of deter-
mining depolymerization of hyaluronic acid?
DR. HOLT: Viscosity was measured at the start of this

work, but the only method that seemed of any use was
intrinsic viscosity, which was difficult. Relative vis-
cosity is simple to do though probably a waste of time.

PROF. E. G. L. BYWATERS (Taplow): Have you any
evidence that the amount of hyaluronic acid in your
sample is altered as a result of drug treatment and would
this account for your results? About 15 years ago, Dr.
Dixon and I injected steroids into joints and showed that
there was a marked return towards normal, particularly
of the relative viscosity.
DR. HOLT: If you are measuring relative viscosity, the

amount rather than the state of polymerization of
hyaluronic acid is important. The amount of hyaluronic
acid does not affect the shape of the curves which we have
shown.
DR. W. S. C. COPEMAN (London): Could this type of

procedure be used for rating the anti-inflammatory action
of drugs from the clinical point of view? Pharmacologi-
cal research employs various obscure techniques on rats'
tails and things of that sort, but this method might offer
a useful and perhaps important alternative way of estab-
lishing and standardizing the relative anti-inflammatory
ratios of drugs believed to be anti-inflammatory.
DR. HOLT: These curves are qualitative rather than

quantitative, though we hope to develop a quantitative
method. However, according to this method, prednisone
gives the best anti-inflammatory effect, indomethacin the
next, then aspirin.
DR. M. K. JASANI (Glasgow): The term anti-inflamma-

tory implies a common mode of action of these drugs.
If we term prednisone, aspirin, and indomethacin as anti-
inflammatory drugs, and they all have a similar effect on
hyaluronic acid as shown by Dr. Holt, one is tempted to
speculate that the oral non-steroidal drugs are displacing
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the protein-bound cortisol, making a higher proportion
of free cortisol available to the tissues. Some work has
showed that phenylbutazone has the property of displac-
ing cortisol in vivo, as have indomethacin and aspirin,
similar though weaker effects, in this order.
DR. HOLT: Neither indomethacin nor aspirin has any

effect on the serum level and urinary excretion of cortisol.
DR 0. SAVAGE (London): The important thing we are

beginning to realize now is that the free cortisol, or
unbound cortisol, may be the factor that influences tissue
cortisol, and this has been extremely difficult to measure
up to date.
DR. W. W. BUCHANAN (Glasgow): What was the

reproducibility of your curves on the same fluid? In one
slide, fluid tested at a fortnight's interval showed quite a
difference in the curves. How would you interpret your
changes or absence of change statistically?
DR. HOLT: Aliquots of synovial fluid show the same

shaped curves. The two curves which you mention,
estimated at a fortnight's interval without treatment to
serve as a control, showed the same pattern, but the height
of the curve which is due to the amount of hyaluronic acid
was slightly different.

Adverse Ocular Reactions due to Chloroquine Therapy,
by MR. S. J. CREWS (Birmingham): Chloroquine and
similar quinoline compounds may cause a number of
ocular complications when given over a prolonged time
for connective tissue disorders. Various complications
are described, the only one of severity being the retino-
pathy. Different methods are considered for the detec-
tion of early retinal damage at a stage when it may still be
reversible. Studies on the ocular binding by pigment and
mechanisms of toxicity are proceeding which might lead
to prevention of retinal damage and have broader implica-
tions in the whole field of toxic reactions of drugs on the
eye.

Discussion.-DR. G. D. KERSLEY (Bath): We have
quite recently screened seventeen consecutive cases who
have been on hydroxychloroquine for more than a year.
We divided these into two groups; eight who had been
on it for more than a year, and nine who had been on it
for more than 2 years and had had over 500 g. of hydroxy-
chloroquine. We did electro-oculograms on all: three,
all in the group that had received the large dosage, were
grossly abnormal, and seven came into what we called
border line of 200 to 220 per cent. light change, of whom
five had had the large dosage. Three cases had very
definite visual field changes and two of the three with
definitely abnormal electro-oculograms had definite field
changes. Coming to the pigment-here we were in
difficulty because of the difference in opinion in the early
stages as to what was normal or abnormal; serial photog-
raphy of the retina might help from that point of view.
With this reservation it was thought that six had pig-
mentary changes in the one group and five in the other.
DR. B. M. ANSELL (Taplow): I should like to ask two

questions. First, do you regard routine fundus examina-
tion under atropine dilatation as an adequate method of
assessing the eyes? This is the only test that we have
been using routinely on all patients. Secondly, how do
you think we can get all patients on anti-malarials
examined. I have completely overwhelmed our eye
surgeon in a very short time and apart from a trial

involving some fifty patients, we use anti-malarials
sparingly; we have had to make our routine checks at
6-monthly intervals. Although rheumatologists are
aware of the problem, how do you feel knowledge can be
disseminated more widely? We have recently seen two
patients with gross retinopathy who had not been to a
rheumatism clinic and who had received anti-malarial
therapy from their own doctor. Can eye clinics cope
with the large number of patients who seem to be on
anti-malarials?
MR. CREWS: I am sure this is a very real problem.

Many places cannot possibly do the investigations I have
mentioned. We now have a team of four (Drs Adlaka,
Crews, Shearer, and Miss Tonks) doing routine investiga-
tions and biochemical research. I am sure that it is a
larger problem in certain areas where these drugs are more
often used. Regarding dilatation, phenylephrine is
kinder than the atropine group of mydriatics if you want
only mild dilatation as it does not blur near vision, and is
more easily reversible. One must, when dilating the
pupil, always remember the danger of inducing acute
glaucoma.
DR. J. J. R. DUTHIE (Edinburgh): I think the numbers

involved would make it entirely impractical to examine all
these people. May I ask whether this routine of giving
the drug for many months, usually up to a year, plus
withdrawal for a month or two months, is sufficiently
safe? It is not a brilliant drug, and if there is a real
hazard in a high percentage of cases we should seriously
consider whether to go on using it.
MR. CREWS: I am afraid that withdrawal for a month is

not a safe measure because the drug can stay in the body
for up to 5 years. We do not know precisely how long
it is retained in the pigmented tissues of the eye.
DR. J. J. R. DUTHIE (Edinburgh): It is being widely used

in the treatment of rheumatoid arthritis in general
practice without reference to any eye department.
MR. CREWS: I think that dissemination of knowledge

is important. Two of the advanced cases I have had were
suffering from discoid lupus erythematosus which might
have responded to local barrier creams.

PROF. J. H. KELLGREN (Manchester): On one slide you
had an Amsler chart mentioned but you didn't comment
on it, and from the general tenure of your presentation
one got the impression that-apart from these elaborate
methods of screening-ophthalmoscopy and possibly an
Amsler chart might be a crude method of avoiding at
least the worst disasters. Will you comment on that?
MR. CREWS: The Amsler chart is a very simple tech-

nique. If one has nothing better it may be of value. It
has picked up a few cases, but equally has failed to detect
others at the early stage which is essential.

Symposium on Rheumatoid Factor
(1) Reactivity of Rheumatoid Factor and y Globulin, by

DR. D. E. NORMANSELL (Birmingham): The interaction
between 19S rheumatoid factor and native human 7S
yG globulin to form the 22S complex has been studied
in the ultracentrifuge.
The ratio, by weight, of 7S yG globulin to rheumatoid

factor was varied from 0-8:1 to 14:1 and the amount of
22S complex estimated. It was found that the amount of
complex formed reached a maximum only when the ratio
exceeded 4:1.
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The affinity of native 7S yG globulins (isolated from
both rheumatoid and non-rheumatoid human sera) for
rheumatoid factor has been investigated by observing
the effect of change of pH on the amount of 22S complex
formed (Normansell and Stanworth, 1966). No differ-
ence could be detected in the behaviour of these various
7S yG globulins. The pH at which the complex was

completely dissociated (5*5) was much higher, however,
than that required to dissociate a rheumatoid factor-
denatured yG globulin complex (3 - 5).
These findings suggest that the native 7S yG globulin

may represent a haptenic form of denatured yG globulin
which is considered to be the antigen evoking the rheuma-
toid factor response.

(2) The Metabolism of Human IgM and Rheumatoid
Factor, by DR. J. BRADLEY (Birmingham): Preliminary
results were reported of metabolism of autologous IgM
in primary macroglobulinaemia and rheumatoid arthritis.
The half life and fractional catabolic rate were similar to
those reported by Barth, Wochner, Waldmann, and
Fahey (1964). However, the amount of IgM catabolized
(and synthesized) in some rheumatoid arthritics may be
up to 60 mg./kg./day-ten times the normal.

Three studies with autologous rheumatoid factor were

made in two patients with severe rheumatoid arthritis.
The major part of these preparations had a half life of 5
days and fractional catabolic rate of approximately 15
per cent. These values are similar to those for IgM.
All radioactivity could be absorbed out by solid aggrega-

ted IgG from the labelled rheumatoid factor preparation.
Rheumatoid factor accounted for less than 5 per cent.

of increased synthesis of IgM in the patients investigated.

(3) Artificial Induction of Anti-y Globulin Factors in
Rabbits immunized with Rabbit Antigen-antibody Com-
plexes, by DR. C. S. HENNEY (Birmingham): Antigen-
antibody combination in certain proportions leads to a

structural alteration in the antibody yG globulin molecule
(Ishizaka and Campbell, 1959).
Immunization of rabbits with such complexes has been

shown to lead to the production of anti-y globulin factors,
even though the immunized animals and the antibody
donor are of the same allotype (Henney, Stanworth, and
Gell, 1965; Henney and Stanworth, 1966).
Using various molecular sized antigens, it was demon-

strated that larger molecules (e.g. ferritin) cause a greater
structural alteration on combination with homologous
rabbit antibody, than do smaller ones (e.g. B.S.A.).

Although the anti-y globulin antibodies produced were

of the 7S type, it is thought that immunization with a

suitable antigen-antibody complex (possibly a virus-
antivirus complex) might provide an analogous model to
the production of rheumatoid factor in the rheumatoid
arthritic individual.

(4) Mechanism of Reactivity of Rheumatoid Factor with
structurally Altered and Unaltered Immunoglobulins, by
DR. D. R. STANWORTH (Birmingham): Further evidence
was presented in support of earlier findings that rheuma-

toid factor is an antibody (Henney and Stanworth, 1965)
reactive in vitro with antigenic determinants appearing
within the Fc (Henney and Stanworth, 1964a, b) region
of yG globulin molecules following structural alteration.
The possibility was considered that similar (immuno-

genic) determinants arise in vivo as a result of aggregation
of the rheumatoid patient's own yG globulin (possibly at
a local site, e.g. the joints); either (a) specifically, as a
result of combination with a specific antigen, or (b) non-
specifically, by an unfolding process similar to that
induced in vitro by heating (and by other forms of
denaturation treatment). Findings from studies in
rabbits (Henney and Stanworth, 1966) were cited to
indicate that conformational changes of a similar order of
magnitude to those induced in human yG globulin by
physical denaturation treatments (e.g. heating at 500 C.
for 10 minutes) can occur in rabbit antibody yG globulin
following combination with specific antigen (horse
ferritin) in the formation of soluble complexes of certain
ratios (e.g. 2 7).

Recent observations were described which were con-
sidered to have an important bearing on any attempt to
elucidate the manner in which human yG globulin might
aggregate non-specifically in vivo. These included the
demonstration (Stanworth and Henney) that the IOS
dimeric form of human yG globulin precipitates rheuma-
toid factor in vitro. Previous investigations (James,
Henney, and Stanworth, 1966) had shown that the forma-
tion of such dimers which frequently appear in isolated
preparations of human yG globulin during storage, is
accompanied by an unfolding within the Fc region of the
yG globulin molecules. An observation of possibly
greater significance was that which showed that human
yG globulin is comprised of two conformational 7S
forms (Gergely, Stanworth, Jefferis, Normansell, Henney,
and Pardoe), one of which readily undergoes aggregation
in vitro following reduction by 0 01 M cysteine for 4
hours.
The recent finding from ultracentrifugal studies

(Normansell and Stanworth, 1966) that rheumatoid
factor has an equal avidity native for human yG globulins
of various origins (autologous and isologous rheumatoid
serum, normal human serum) was also discussed. The
possibility was considered that in such reactions the non-
aggregated 7S yG globulin was behaving like a "uni-
valent" hapten, in contrast to the "multivalent" aggrega-
ted (20-40S) yG globulin which is capable of forming
precipitates on interaction with rheumatoid factor in
vitro. As would be expected if the native yG globulin
were a "haptenic" form of aggregated yG globulin, it has
the ability to inhibit the precipitation reaction of the
latter with rheumatoid factor.
Barth, W. F., Wochner, R. D., Waldmann, T. A., and Fahey, J. L.

(1964). J. clin. Invest., 43, 1036.
Gergely, J., Stanworth, D. R., Jefferis, R., Normansell, D. E., Henney,

C. S., and Pardoe, G. 1. In press.
Henney, C. S., and Stanworth, D. R. (1964a). Nature (Lond.), 201,

511.
- (1964b). "Protides of Biological Fluids" (12th Int.
Colloq. Bruges, St. Jean Hospital), ed. H. Peeters, 12, 155.

--(1965). Immunology, 9, 139.
- (1966). Nature (Lond.), 210, 1071.
- and Gell, P. G. H. (1965). Ibid., 205, 1079.

Ishizaka, K., and Campbell, D. H. (1959). J. Immunol., 83, 318.
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James, K., Henney, C. S., and Stanworth, D. R. (1964). Nature

(Lond.), 202, 563.
Normansell, D. E., and Stanworth, D. R. (1966). Immunology, 10,

527.
Stanwortli, D. R., and Henney, C. S. In preparation.

Discussion.-DR. IVAN Roirr (London): There are two
questions I should like to ask. One relates to the
artificial induction of anti-y globulin factors. I noticed,
though I do not think Dr. Henney commented on it, that
in fact the anti-y globulin factors he found were 7S
rather than 19S like those normally detected in rheuma-
toid arthritis. On looking back to Christian's experi-
ments, in which he hyperimmunized rabbits with bacteria,
presumably here one was also dealing with the formation
of antigen-antibody complexes persistently giving rise to
a similar sort of rabbit rheumatoid factor, but here he
produced macroglobulin factors. I wonder whether the
difference may lie in whether one is dealing with a par-
ticulate of a soluble antigen system which is forming the
antigen-antibody complex, which is persistently immuniz-
ing the animal. Some work which I did with Dr.
Torrigiani indicated that an antigen in the particulate
form tended to enhance synthesis of macroglobulin
antibody more than when it was in soluble form.
The other question relates to Dr. Bradley. He men-

tioned that one cannot quantitate rheumatoid factor.
Dr. Torrigiani and I have been doing some experiments
in which we have taken cross-linked insoluble prepara-
tions of rabbit y globulin and treated the rheumatoid
serum with this, thereby absorbing rheumatoid factors on
to the insoluble y globulin substrate. If this is then
treated with acid, one will dissociate the rheumatoid
factors and specific immunoglobulin antisera can be used
to quantitate the amount of IgM, IgA and IgG which
comes off. This should give a measure of the amount of
IgM material capable of binding to y globulin, which is
presumably rheumatoid factor. With normal sera we
get no IgM bound to the y globulin so it does seem to be
specific. Also, in some rheumatoid sera, we do find IgA,
suggesting there are IgA anti-globulin factors. A paper
by Heimer and Levin (1966) indicates that the same thing
may happen in his hands. We find IgG frequently in
every case, but we also find this in the normal, and one
wonders whether the IgG in the normal which is capable
of binding to this aggregated y globulin is in fact some-
thing non-specific-that it is just fortuitously aggregated
y globulin in the serum which has a [propensity for
binding to the surface of the aggregated y-or whether
normal people in fact produce small amounts of anti-y
globulin of the 7S class.
DR. HENNEY: I do not want to show too much correla-

tion between the anti-y globulin factors we are producing
in rabbits and the rheumatoid factor; first because of the
species barrier which we are crossing, and secondly
because the antibody response is conditioned by the
nature of the antigen and by the route of immunization.
I think that the nature of the antibody produced is a
factor which we ought to delve into a little more carefully
and this is why we are now repeating the experiments
using a viral antigen.
DR. STANWORTH: I think the experiments of Svehag

are very significant here because he has managed to
induce a persistent 19S response in rabbits by immunizing

them in a certain way, and indeed this was to a viral
antigen.
DR. J. BALL (Manchester): I should first like to know

whether there is any evidence that complexed rheumatoid
factor would be removed from the circulation or meta-
bolized at a different rate from uncomplexed rheumatoid
factor. The second question arises from Dr. Stanworth's
mention of the 10S dimer, which recalled a recent report
that 11-14S complexes called intermediate complexes
have been reported particularly in high titre rheumatoid
serum, but only apparently in patients with rheumatoid
pulmonary manifestation; I should very much like to
know what relation he thinks this has to the rheumatoid
factor system.
DR. STANWORTH: I think these complexes you mention

must not be confused with the yA form of immuno-
globulin. Because we have found, and I think other
people have observed too, that in certain rheumatoid
arthritic sera-often those with high Waaler-Rose titres-
there is a significant amount of 1OS form; apparently
related to an increased level of yA globulin. So before
we suggest that perhaps there are dimers or possibly
trimers of the G form of y globulin, we must exclude
the possibility that they do not just reflect the increased
level of yA globulin which is observed in these patients.

PROF. N. F. MACLAGAN (London): Could I ask a rather
more elementary question of Dr. Normansell or one of his
colleagues. Can the methods of isolation which he
described to us be usefully applied to individual sera to
improve their diagnostic titres?
DR. NORMANSELL: You can apply serum containing

rheumatoid factor to a column of solid aggregated y
globulin to determine the amount present and we are
working on this now.
DR. J. BALL (Manchester): Can I ask for an answer to

my first question: It was directed to Dr. Bradley, and I
asked whether complexed rheumatoid factor in circula-
tion was metabolized or removed at a rate different from
uncomplexed rheumatoid factor.
DR. BRADLEY: I really can't answer that question,

because we have not put any rheumatoid factor-complex
into the circulation. All I can say is the rheumatoid
factor we used is 19S and not 22S and behaves like IgM,
so I could not say what the behaviour of injected rheuma-
toid factor-7S complex is.

PROF. J. H. KELLGREN (Manchester): I should like to
ask Dr. Bradley about all the non-rheumatoid factor IgM
that was produced in his two rheumatoid patients. It
seemed to me that something like 90 per cent. was non-
rheumatoid factor. What is the nature of this? What
sort of IgM other than rhematoid factor is there in these
rheumatoid patients?
DR. BRADLEY: I don't know what constitutes the

remainder of the IgM group. Certainly synthesis is
increased and this is the point I wanted to make. (To
Dr. Roitt)-I take your point about quantitating
rheumatoid factor. What I meant to say was that we
attempted to absorb rheumatoid factor from the serum
with aggregated y in the same way as that in which I
could remove the radioactivitv. I couldn't pick up any
detectable diminution of IgM by gel diffusion techniques.
I have not tried any other method.
Heimer, R., and Levin, R. (1966). Immunochemistry, 3, 1.
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