
The Optimal Physical Therapy for Rheumatoid Arthritis
STENGEL, E. (1948). N.Y. St. J. Med., 48, 1028.

The Radiological Interpretation of Chronic Rheumatic
Arthritis. SETH-SMITH, D. W. (1948). Rheumatism,
4, 186.

On the Occurrence of Antistreptococcal 0. Agglutinins
in the Serum of Patients with Acute or Chronic Poly-
arthritis. [In English.] THULIN, K. E. (1948). Acta
path. microbiol. scand., 25, 264.

Nerves of the Hip-joint. Technique of Neurotomy.
(Les nerfs de l'articulation de la hanche. Technique de.
leur neurotomie.) TAVERNIER, L., and PELLANDA, C.
(1948). Mim. Acad. Chir., Paris, 74, 264.
Dissections were performed which reveal considerable

variety in the innervation of the hip.

A Case of Pseudo-tabes Due to Spondyitis. (Un cas de
pseudo-tabes spondylosique de Babinski.) GARCIN,
R., and FRAN4ON, F. (1948). Rev. Rhum., 15, 133.

Symptomatology and Diagnosis of Chronic Polyarthritis
in Childhood. (Sintomatologia y diagn6stico de las
poliartritis cronicas en la infancia.) MARTfNEZ
GARCfA, P. (1948). Rev. esp. Reum., 2, 353.

Physiotherapy in Rheumatoid Arthritis. (Terapeutica
fisica en la poliartritis cr6nica progresiva.) PARMs
VILAHUR, J., BARCELO, P., and VILASECA SABATER,
J. M. (1948). Rev. esp. Reum., 2, 333.

Favourable Effect of X-ray Therapy on Advanced Cases of
Rheumatoid Arthritis. (Gunstige Wirkungen der
Rontgentherapio bei vorgeschrittenen Fallen von
rheumatoider Arthritis.) BORAK, J., and TAYLOR,
H. K. (1948). Strahlentherapie, 77, 455.

Acute Bilateral Semimembranosus Bursitis in Rheumatoid
Arthritis. (Bursitis aguda bilateral del semimem-
branoso en el curso de una artritis reumatoidea.)
BARCEL6, H. (1948). Sem. med., 55, 659.

The Necrobiotic Nodules of the Rheumatoid Arthritis
Type, with Remarks on Rheumatoid Arthritis. WEBER,
F. P. (1948). Med. Pr., 219, 484.

HEBERDEN SOCIETY
The Annual General Meeting of the Heberden

Society was held at the Royal Society of Tropical
Medicine, London, on Saturday, Oct. 16, 1948.
After election of officers and of ordinary members
(as reported in the previous issue of this Journal)
the Society unanimously elected to Honorary
Membership Professor Sir Lionel Whitby, C.V.O.,
M.C., who had given the Heberden " Round'" at
Cambridge in 1948.- Dr. Copeman then presented
the Society with a framed mezzotint by Ward of
the portrait of William Heberden painted by Sir
William Beechv and now in the Royal College of
Physicians; he vwas thanked by the President on

behalf of the Society.
Then followed a discussion on " The Metabolism

of Hyaluronic Acid in relation to Rheumatic
Diseases ", opened by Professor Henry Cohen and
Professor C. Rimington (for the opening papers see

pages 31 and 34 of this issue). Dr. J. H. Humphrey
and Dr. H. J. Rogers, who had been invited to
contribute to the discussion from the standpoint
of their own original work in this field, then
followed. (A brief accouiit of Dr. Humphrey's
and Dr. Rogers's remarks is appended.) After a

discussion the meeting closed with a vote of thanks
to the various speakers.
On the previous evening, with the President,

Mr. S. L. Higgs, in the Chair, Dr. Philip Hench of
the Mayo Clinic (an Honorary Corresponding

Member of the Society) delivered the Heberden
Oration on a subject for which he was awarded
the Heberden Medal in 1942, " The Potential
Reversibility of Rheumatoid Arthritis ". (It is
hoped to publish this paper in full in a later issue
of this journal.)

Following a warm vote of thanks, the, meeting
adjourned to a reception at Claridges' Hotel where
Dr. and Mrs. Hench were the Guests of Honour.

HYALURONIDASE

J. H. HUMPHREY

Having at one time worked on hyaluronic acid and
hyaluronidase, and being now engaged on rheumatic
fever, I have always hoped that the two lines of research
would meet. However, I am far from convinced that
this has yet occurred and I propose to emphasize the
need for caution which Professor Cohen showed in his
paper. Most preparations of hyaluronidase used in
testing the effect of salicylates and the effect on sedi-
mentation rate in rheumatic fever have been partly
purified testis extracts. Such extracts contain not only
enzymes which depolymerize and then further break
up hyaluronic acid, but also enzymes which split chon-
droitin sulphuric acid, mucoitin sulphuric acid, and
possibly other substances. If streptococcal hyaluroni-
dase, which is much more specific, is used in in vitro
attempts to lower the sedimentation rate of specimens
of blood taken from patients with rheumatic fever, the
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effect observed by Meyer is not obtained. This could
conceivably be due to antistreptococcal hyaluronidase
in the serum, but is probably not so, and Meyer himself
has said later that some other factor than hyaluronidase
is involved. It is potable that in nearly every site where
hyaluronidase is present, mucoitin sulphuric acid
(probably sulphated form ofhyaluronic acid) also occurs,
and often other mucopolysaccharides as well. It is
impossible, therefore, at present to be certain that one
is dealing with a hyaluronic acid-hyaluronidase inter-
action, althouhg this may be the case.
The contradictory experimental results on the in vivo

prevention by sodium salicylate of diffusion due to
hyaluronidase first described by Guerra, are possibly
explained by the most interesting observation of Meyer
that in animals given sodium salicylate there are produced
small amounts of gentisic and gentisuric acid which
are powerful inhibitors of testicular hyaluronidase
in vitro. I have confirmed this inhibition and have
also found, in agreement with Swyer, that salicylate
given only half an hour before testing does not inhibit
hyaluronidase in the living rabbit. It seems probable
that the interval between salicylate administration and
testing is an important factor here. Swyer and I have
confirmed his observations that salicylate will prevent
the increase in capillary permeability caused by histamine,
and we have also shown that the testicular hyaluronidase
most frequently used in America contains insignificant
amounts of histamine, so that the effect of salicylate
cannot be explained on the basis of its histamine content.
Meyer has recently followed up his observations by
treating rheumatic fever patients with large doses of
sodium gentisate, which produced a rapid fall in fever
and clinical symptoms. One cannot, however, conclude
from this that the drug was acting specifically on a
hyaluronidase, since it resembles sodium salicylate quite
closely and might act in much the same way. Dr. James
Reid has told me that large doses of ammonium chloride
have an equally dramatic result in acute rheumatic fever.

Professor Cohen mentioned the increase in hyaluroni-
dase inhibitors in acute rheumatic diseases. It has been
shown that in rheumatic fever there is a well-marked rise
in antibodies to streptococcal hyaluronidase, but this
rise is not significantly different from that which occurs
in cases of streptococcal pharyngitis and similar non-
rheumatic conditions. There is another type of inhibitor
in serum which may act, as does heparin, by forming
an inactive combination with the enzyme. It may be
relevant that in acute rheumatic fever the amount of
"mucin " in. the serum (estimated as total glucosamine
after hydrolysis) is raised well above normal, but similar
changes occur in a number ofacute diseases, in particurar
in pneumonia.
Although it is possible to produce granulomata

resembling those of rheumatic fever and even of rheuma-
toid arthritis by injecting trypsin into the skin of normal
and rheumatic subjects, I do not know of any such
changes produced by hyaluronidase preparations. It

IHEUMATIC DISEASES
Amay also be relevant that pneumococci produce powerful
hyaluronidase in much the same way as streptococci,"
but that pneumococcal infection is rarely, ifever, followed
by rheumatic fever. It is important to continue work
along these lines, but also important as far as is clinically
possible to use as control subjects persons with acute
and subacute diseases resembling rheumatic fever.
The provision of suitable controls is one of the most
difficult aspects of work in this field.

H. J. ROGERS

In the early studies with hyaluronidase it was usual
to refer to and use preparations of the enzyme with little
regard to either their source or purity. Recent work
has shown that considerable care should be taken to
use highly purified hyaluronidase which, if possible,
have been formed by the particular organism or at least
by the same genus of organisms (e.g. streptococci)
as is involved in the condition under study.
The " diffusing factor ", so called, was shown by

both English and American workers to possess an
immunological specificity according to the source of
isolation. Later, when the identity of " diffusing
factor " and hyaluronidase was established, it was shown
that only antibodies to the homologous enzyme were
able to inhibit the hydrolysis of hyaluronic acid; exami-
nation of hyaluronidase from a limited number of
streptococci showed that the enzyme had group rather
thaa type specificity. Hence it was clear that in some
ways hyaluronidase from various sources were not
identical. Nevertheless, immunological differences alone
were not sufficient to justify any suggestion that the
hydrolysis of the substrate was not accomplished in the
same way by the various enzymes. Two independent
sets of studies made recently have shown, however,
that enzymic hydrolysates of hyaluronic acid differ
according to the source of the enzyme used. This, it is
suggested, is due to the complexity of the hyaluronidase
preparations. Testicular hyaluronidase probably con-
tains at least two enzymes, one of which hydrolyses-
the hyaluronic acid to a disaccharide whilst the second
breaks this down to monosaccharides. Sinilarly the
total hydrolysis of hyaluronic acid by highly purified
streptococcal and staphylococcal preparationsof hyaluro-
nidase is carried out by more than one enzyme. Hence
we must refer to " hyaluronidases ", not " hyaluroni-
dase ", and carefully distinguish between the various
enzymes from different sources. This is more parti-
larly important since the conditions necessary for.
optimal action of the enzymes show considerable
variation, from source to source.
The suggestion that phosphatase may play some- part

in the hydrolysis of hyaluronic acid must be treated
with considerable caution since active preparations
of bone phosphatase do not lower the viscosity of solu-
tions of the polysaccharide which, when carefully
purified, is itself almost completely free from phosphate.
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