
HEBERDEN SOCIETY
HEBERDEN ORATION*

Professor Hans Selye, Director of the Institute of Experimental Medicine and
Surgery in the University of Montreal, delivered the Heberden Oration at B.M.A.
House, London, on June 2 and 3, 1950. His subject was " Stress and the General
Adaptation Syndrome ". The President, Dr. W. S. C. Copeman, was in the chair.

Prof. Selye began with the apology that much of what he had to say could only be
vague, but said that a preliminary map of a country, even though incomplete and in some
respects inaccurate, was a useful possession. In this sense he turned to the principal
facts and theories upon which the general adaptation syndrome concept was based. The
general adaptation syndrome (G.A.S.) was an integrated syndrome of closely inter-
related adaptive reactions to non-specific stress. It developed in three stages: the alarm
reaction, the stage of resistance, and the stage of exhaustion. Most of the characteristic
manifestations of the alarm reaction, such as tissue catabolism, hypoglycaemia, gastro-
intestinal erosions, disappeared or were reversed during the stage of resistance, but
reappeared in the stage of exhaustion.

In G.A.S. the manifestations of passive non-specific damage were intricately inter-
mixed with those of active defence. In the biological sense, stress was the interaction
between damage and defence. In addition to damage and defence, every stressor also
produced certain specific actions-anaesthetics, for example, acted upon the nervous
system, diuretics upon water metabolism, insulin upon blood sugar-quite apart from
their stressor effects. Hence the general adaptation syndrome never occurred in its pure
form, but was always complicated by superimposed specific actions of the eliciting stressors.

The Nervous Defence Mechanism.-Nervous impulses descended from the hypo-
thalamic vegetative centres, through the autonomic nerves, to the peripheral organs.
The splanchnics induced the adrenal medulla to discharge adrenergic hormones into
the blood. Presumably this discharge was most effective when the adrenergic hormones
were needed throughout the body, while the sympathetic nerves were better suited to
impart similar impulses selectively to certain circumscribed territories. The most con-
spicuous results of such neuro-humoral discharges were changes in the contractility of
smooth muscle. Owing to an adrenergic vasoconstriction, peripheral resistance increased
and blood pressure rose. This hypertensive response might be further accentuated by
an increased cardiac volume and the opening of the renal shunt which deviated blood
from the cortical glomeruli to the juxtamedullary region of the kidney.

The principal endocrine response to stress was characterized by the so-called shift
in anterior-lobe hormone production, consisting in a diminished secretion of somato-
trophin, the gonadotrophins, and thyrotrophin, accompanied by an increase in the
secretion of ACTH. This last was a " gluco-corticotrophic " hormone, which induced
the adrenal cortex to produce predominantly gluco-corticoids, as, for example, " com-
pound F ", cortisone. The latter acted upon the blood count, the thymico-lymphatic
tissue, the reticulo-endothelial system, and gluconeogenesis. The gluco-corticoids
presumably influenced resistance in many additional ways not yet fully analysed. All
gluco-corticoids so far examined possessed some mineralo-corticoid activity. Their
action upon the kidney had not yet been extensively studied, but preliminary investiga-
tions showed that they caused marked hyperaemia of the glomeruli and might render
the latter impermeable to proteins and even to blood. They inhibited the production of

* The first part of Prof. Hans Selye's oration appeared in full in the Brit. med. J. (1950), 1, 1383,
and a synopsis of the second part in (1950), 1, 1362.
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HEBERDEN ORATION

arteriosclerotic changes, generally inhibited excessive proliferation of fibrous tissue,
and through their effect upon the blood proteins also tended to decrease the erythrocyte
sedimentation rate, acting in all these respects as antagonists of the mineralo-corticoids.

Prof. Selye discussed at some length the mutually antagonistic action of the gluco-
corticoids and the mineralo-corticoids, and the action of both types of corticoids upon
the anterior lobe, both of them inhibiting its ACTH production through the so-called
phenomenon of " compensatory atrophy ".

Diseases of Adaptation.-The polymorphism of the G.A.S. symptomatology was thus
due to two principal reasons. First, every stressor had specific actions in addition to its
stress-producing ability. The former modified the response caused by stress as such;
hence the polymorphism of the G.A.S. manifestations could be due to specific effects of
the evocative stressors. But even exposure to the same stressor agent might result in
qualitatively different responses. Here polymorphism of the G.A.S. manifestations was
due to selective conditioning by factors extraneous to the stressor. This peripheral
conditioning might occur at the various intermediate stations of the G.A.S. or in the
target organs themselves. The closer the periphery was approached the more often
were deviations from the standard general adaptation syndrome pattern to be noted.

It might be asked why diseases of adaptation were so polymorphic in their mani-
festations if they were all due to stress. The principal reasons were the so-called con-
ditioning factors just mentioned, namely, the specific effects of the evocative stressors
and other exogenous or endogenous factors which could affect, selectively, certain pathways
or target organs of the G.A.S. response.

A further question was why exposure to the same stressor should produce disease
only in certain individuals. The G.A.S. was a useful, normal physiological reaction
to stress; only its derailments had been interpreted as diseases of adaptation. Hence
exposure to a stressor could be expected to produce such diseases only if the defence
reaction was inadequate. A number of other criticisms of the G.A.S. concept had also
to be dealt with. One of the most common questions asked was how the two facts
could be reconciled that the " rheumatic-allergic " type of disease was produced by
corticoids in animals and nevertheless responded so favourably to corticoid therapy in
man. The answer was that the original animal experiments of necessity had to be per-
formed with a mineralo-corticoid, since this was the only adrenal steroid available in
adequate amounts, and its effects upon many target organs were the reverse of those
produced by gluco-corticoids (e.g. cortisone). This was due partly to a peripheral
antagonism at the level of the target organs themselves, and partly, perhaps, also to the
inhibition by gluco-corticoids of mineralo-corticoid production through the " compen-
satory atrophy" phenomenon.

Therapeutic Measures.-It was becoming increasingly evident that many of the time-
honoured non-specific therapeutic measures, such as fever-therapy, shock-therapy,
blood-letting, or mere starvation, were beneficial largely through the G.A.S. Often
their principal value appeared to be that they stimulated ACTH and gluco-corticoid
production. Wherever this was so it might be preferable in the future to inject ACTH or
cortisone, though in certain instances non-specific therapy proved efficacious where ACTH
failed.

Assessing the scope (so far as this was possible in view of the limited amounts available)
of the clinical use of ACTH and cortisone, Prof. Selye gave a list of some fifty conditions
in which these hormones had been shown to be of value. They included various allergies,
eczema, fevers (apparently irrespective of aetiology), gouty and rheumatoid arthritis,
Hodgkin's disease, leukaemias (various), ophthalmological conditions, psoriasis, serum
sickness, and ulcerative colitis. There were a number of other conditions, such
as glaucoma, myasthenia gravis, and scleroderma, in which this type of treatment might
also be of value. In certain conditions, such as diabetes mellitus and poliomyelitis,
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ANNALS OF THE RHEUMATIC DISEASES

available data suggested that the treatment was of no value; in a number of others, such
as acne vulgaris, osteoporosis, and peritonitis, it might produce harmful effects; and
in certain others, it might actually cause marked decrease in resistance to infections,
obscure the criteria of disease, or even produce acute pulmonary oedema and ascites.

Problems for Future Research.-In concluding the first part of his oration Prof. Selye
indicated certain lines of future research:

(1) The problem of the " first mediator ". More information was required concern-
ing the stimuli which, during stress, induced the pituitary to discharge ACTH.

(2) The possible therapeutic value of general adaptation syndrome components,
other than adrenalin, ACTH, and gluco-corticoids. It was highly probable that many
other manifestations of G.A.S. participated in raising resistance.

(3) The degree of correlation between gluco-corticoid and anti-arthritic activity.
The further elucidation of certain aspects of steroid pharmacology would extend the scope
of pharmaco-therapy in the diseases of adaptation.

(4) The degree of correlation between mineralo-corticoid and hyalinosis activity.
There was need for a more profound analysis of this correlation.

(5) The scope of the activities of " conditioning factors " (diet, drugs, etc.) which
selectively increased or decreased the action of stress hormones upon certain organs.

(6) The selective conditioning of the adrenal response. The possibility of influencing
the adrenal to produce different kinds of hormones at will deserved special mention.

(7) The problem of selective hypocorticoidism, or the relationship between complete
hypocorticoidism, as caused by adrenalectomy, and selective hypo-glucocorticoidism, as
induced by mineralo-corticoid overdosage.

(8) The explanation of the observation that the conditions which caused the kidney
to produce an excess of renal pressor substances also interfered with its ability to detoxify
such pressor substances.

(9) The ability of ACTH or cortisone to produce remissions in both granulocytic
anaemias and agranulocytosis.

(10) The reason, if any, for the similarity in the pharmacological effects of adrenergic
and corticoid compounds.

Disease consisted of two components: damage and defence. Medicine had so far
attempted to attack only the damaging pathogen, and defence had been limited to vague
advice about rest or food. A study of the general adaptation syndrome suggested that
henceforth it would be possible to aid adaptation to non-specific local or systemic injury
by supplementing the natural defensive measures of the general adaptation syndrome
whenever these were suboptimal.

The Clinical Application.-In the second part of his oration Prof. Selye dealt with the
clinical applicability of the concept which he had advanced. He said that such clinical
demonstrations were possible because of the great work of the organic chemists who
had furnished the essential hormones, and he mentioned in particular the work of Kendall
and Li, as well as that of clinicians such as Hench.

By means of comparative photographs he showed the rapid clinical improvement
and even cure effected in a wide range of cases, largely of rheumatic type, by the use of
cortisone or ACTH. He began with rheumatoid arthritis of the elbow joint. In one
such case, within four days of ACTH administration, the relaxation of the joint was such
as to permit of the normal raising of the arm, which had before been very restricted.
In another case of rheumatoid arthritis with swollen fingers there was marked regression
within five days of administration of ACTH. He exhibited next a case of lupus erythe-
matosus, with butterfly rash on the face, high fever, and extremely rapid sedimentation
rate. Within a few weeks after ACTH had been given (in divided doses several times a
day) the face and the sedimentation rate were completely normal, and the fever had sub-
sided. This patient developed Cushing's disease, with vascular hypertension, hirsutism,
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adiposity, and osteoporosis, but when ACTH administration was stopped these mani-
festations disappeared and the lupus did not recur. In a bad case of psoriasis, the granu-
loma became acellular and starlike within a few days of treatment with cortisone, and
eventually there was complete healing. In gout an attack might be precipitated as well as
prevented by ACTH. Large doses might bring about an attack in a predisposed person,
but smaller and more gradual doses depleted the body of its uric acid store and forestalled
attacks. A case of severe rheumatic pancarditis cleared up under large doses of cortisone.
Here attention was drawn to the fact that until a water-soluble cortisone was available-
which might be within the next year-ACTH was the more rapidly acting drug.

Eye Conditions.-The availability of cortisone was a big problem, and when only
small amounts were obtainable, preference should be given to those cases in which com-
plications were most likely to occur if the disease were left alone. This applied especially
to eye diseases, which, if untreated, might lead to blindness. Cortisone acted locally and
could be injected under the conjunctiva or used as an eye ointment. Thus only 2 mg.
cortisone might save a patient's eyesight, whereas 80 mg. might do little good in a case of
rheumatoid arthritis.

Many of the acute inflammations of the eye were often referred to as of the rheumatic
type, which from a morphological point of view was difficult to separate from the allergic
type. Many such cases could be dramatically improved and in some cases brilliantly
cured by ACTH or cortisone therapy. He gave a typical example of conjunctivitis vernalis
which became almost normal within 48 hours, and was completely normal a few days
later. A case of herpes zoster of the eye in a woman aged 64 cleared up within four days
of cortisone administration. A case of fulminating hypopyon-a colour photograph
showed how cloudy was the anterior chamber-showed a recession of the hyperaemia
with absorption of all the keratinization except for a thin film two days after the adminis-
tration of cortisone. A case of specific choroiditis cleared up after three days.

Back to the Theory.-After discussing the side effects-the Cushing manifestation,
the possible aggravation of renal changes, osteoporosis, and other complications which
he said were rare and he believed would be overcome-Prof. Selye turned in conclusion
to the fundamental objection to the theory, namely, that the same pathogen could not
cause such a multiplicity of diseases in man, and that surely every disease must have its
own separate cause. In the days before the problem of tuberculosis had been worked out,
a group of physicians might have felt a similar scepticism if they had been told that the same
pathogen was responsible for such a multitude of manifestations, in the lungs, bones, skin,
kidneys, and many organs and tissues. It was not an unreasonable conjecture that a
wide variety of diseases now regarded as of unknown origin were in fact diseases of the
adaptation syndrome.

" The only purpose of a theory in medicine is to act as a line of guidance and to lead
to the elucidation of important new facts. I think I can safely say that the facts which I
have reported are correct. Whether the theories will be useful, only their application
to medicine will be able to show."

Votes of thanks were proposed to the Orator by Lord Moran and Sir Henry Cohen.

HEBERDEN ROUND, PARIS, 1950
The Heberden Round was given by Prof. F. Coste, Professor of Rheumatology

in the University of Paris, at the Hopital Cochin, Paris, on May 20 and 21, 1950,
and members of Professor Coste's unit and his associates took part in the presen-
tation of cases and short papers. The President, Dr. W. S. C. Copeman, was in
the chair. Many members of the French branch of the Ligue Internationale contre
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ANNALS OF THE RHEUMATIC DISEASES

le Rhumatisme attended, and members of the British branch were also invited.
The following cases and papers were presented:

(1) Dr. S. Brion showed a case of carcinoma of the prostate, with multiple secon-
daries, involving D.9, who had developed a paraplegia. The patient had
been treated with large doses of oestrogens with partial recovery.

(2) Drs. F. Delbarre, M. Bourel, and J. Hinaut-Oury presented three cases of
multiple myeloma:

(a) A man of 24 treated with aureomycin with some clinical response
but subsequent relapse.

(b) A man of 50 with lumbar pain treated with aureomycin without effect,
who finally developed a paraplegia. The erythrocyte sedimentation
rate rose from 23 to 63 mm. during treatment.

(c) A female aged 66 with diffuse decalcification, showing 17 per cent.
plasmacytes in the marrow, and greatly raised gamma globulin, showing
little improvement on similar treatment.

(3) Dr. F. Delbarre reviewed the forty cases of myelomatosis seen at the H6pital
Cochin during the last 3 years. Diagnostic pointers included a high erythrocyte
sedimentation rate and hyperproteinaemia; the Formol-gel test had also
been found useful since Kala-azar is extremely rare in France. Treatment with
aureomycin had been tried, on the hypothesis that the condition might be a
virus infection, but the results had been disappointing except for one case
which seemed to show some response.

(4) Dr. J. P. Amoudruz read a paper on the use of tomography in the study of
changes in the sacro-iliac joints in ankylosing spondylitis. This technique
appeared to be useful in showing changes at an early stage before they were
apparent on a straight view.

(5) Prof. F. Coste and Dr. S. Brion presented a case of polyostotic fibrous dysplasia
(Jaffe-Lichtenstein syndrome) with gigantism, acromegaly, and late puberty
in a woman of 23.

(6) Prof. F. Coste and Mme. Lacronique showed a case of a man presenting with
pain in the shoulder and neck with an opacity apparent on x ray of the chest,
localized by tomography as lying in the second rib. This was considered
to be a metastatic deposit. The primary was localized in the bladder but the
histology was not identified for technical reasons. He was treated with deep
x ray to both lesions with some relief.

(7) Prof. F. Coste and Dr. Amoudruz showed a case of a man aged 59 with severe
osteo-arthritis of the left hip joint which prevented him carrying out his work
or walking more than a few yards. He was treated with lateral differential
cordotomy on the right side at the level of C.1-2 under local anaesthesia
with very carefully controlled cutting of fibres and entire disappearance of pain.
There was also some loss of temperature sense over the left thigh, but he was
able to walk quite well.

(8) A film illustrating the effects of ACTH in cases of rheumatoid arthritis was
shown by Dr. F. Delbarre, Dr. G. Basset, and Dr. G. Georges. Dr. Delbarre
described cases treated with an active preparation of ACTH made in France;
his paper entitled "itude d'une cortico-stimuline hypophysaire " will appear
in the next issue of this journal.

(9) Dr. M. Bourel gave an account of experimental and clinical work on the per-
meability of the synovium by means of the perfusion of saline and other agents
through the synovium of rabbit's knees. Hyaluronidase increased the speed
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but heparin and histamine had little effect. Of twelve patients treated with
hyaluronidase introduced into the knee joint, nine showed temporary improve-
ment only, and it was concluded that there was no practical benefit.

(10) Prof. Merle D'Aubigne' discussed the surgical treatment of spondylolisthesis.
He gave the indications for surgery as being severe pain, failure of exercises
or supports to the back, and sciatica. The objects of operation were threefold:
reduction, fixation, and the freeing of affected nerve roots. An anterior
operative approach was ideal for reduction and fixation, and a posterior
approach enabled the nerve roots to be freed and good fixation to be obtained.
Sciatica was therefore an indication for a posterior approach. A film was
shown of the operative technique.

(11) Prof F. Coste and Mme. Lacronique surveyed their attempts to stimulate the
pituitary and adrenal glands by various physical and chemical methods. This
paper will be printed in full in the next issue of this Journal.

(12) Dr. E. G. L. Bywaters read a paper on post-rheumatic arthrosis of the type
first described in the Revue de Rhumatisme by Jaccoud in 1869. It was recog-
nized in England up to the end of the nineteenth century, but was not generally
known in America or England, although French authors had described such
cases recently. A case was described which also showed radiological changes
not thought to be those of rheumatoid arthritis. Search through a post-
mortem series showed other cases probably similar in nature. The Jaccoud
syndrome must be distinguished from cases of rheumatoid arthritis with
rheumatic heart disease and from rheumatoid arthritis cases who had rheu-
matic fever in childhood with residual cardiac lesions. The pathology of the
condition was thought to be mainly a fibrosis and as such seemed to be
resistant to adrenocorticotrophic hormone. This paper is to appear in a forth-
coming issue of the Revue de Rhumatisme.

(13) Dr. J. Forestier and Dr. J. Rotes presented a paper on ankylosing vertebral
hyperostosis of old age which will be printed in full in the next issue of this
Journal.

(14) Dr. Mathieu Pierre- Weil and Dr. Sichere discussed anginal symptoms occurring
during rheumatoid arthritis and described four cases where anginal pain
developed during the disease, the pain being severe enough to suggest a myo-
cardial infarct. At the same time, the prognosis appeared good and electro-
cardiogram changes slight.

(15) Dr. G. D. Kersley presented an account of a case of gout with post-mortem
findings. This will be printed in full in the next issue of this Journal.

(16) Prof. A. S. de Seze showed an excellent film used in teaching radiographic
methods with reference to the spine.

(17) Prof. A. Thiers showed an unusual case of Reiter's syndrome.
(18) Dr. F. Layani showed a case of carcinoma of the breast with multiple bone

deposits revealed by a spontaneous fracture of the fibula. This was treated
with large doses of androgens with radiological improvement and the patient
was clinically free from symptoms when demonstrated. A case of shoulder-
hand syndrome of Steinbrocher treated with stellate block with procaine with
some improvement was also demonstrated.

Also, Dr. J. A. Lievre was to have presented a paper on the significance of acute lumbago,
but time was too short for it to be read at the meeting and an account is to be published
in the Revue de Rhumatisme.
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